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Background The incidence and mortality of 
gynaecological cancers can significantly im-
pact women’s quality of life and increase the 
health care burden for organisations global-
ly. The objective of this study was to evalu-
ate global inequalities in the incidence and 
mortality of gynaecological cancers in 2022, 
based on The Global Cancer Observatory 
(GLOBOCAN) 2022 estimates. The future 
burden of gynaecological cancers (GCs) in 
2050 was also projected.

Methods Data regarding to the total cases 
and deaths related to gynaecological can-
cer, as well as cases and deaths pertain-
ing to different subtypes of GCs, gathered 
from the GLOBOCAN database for the year 
2022. Predictions for the number of cases 
and deaths in the year 2050 were derived 
from global demographic projections, cate-
gorised by world region and Human Devel-
opment Index (HDI).

Results In 2022, there were 1 473 427 new 
cases of GCs and 680 372 deaths. The in-
cidence of gynecological cancer reached 
30.3 per 100 000, and the mortality rate hit 
13.2 per 100 000. The age-standardised in-
cidence of GCs in Eastern Africa is higher 
than 50 per 100 000, whereas the age-stan-
dardised incidence in Northern Africa is 
17.1 per 100 000. The highest mortality rates 
were found in East Africa (ASMR (age-stan-
dardised mortality rates) of 35.3 per 100 000) 
and the lowest in Australia and New Zealand 
(ASMR of 8.1 per 100 000). These are related 
to the endemic areas of HIV and HPV. Very 
High HDI countries had the highest inci-
dence of GCs, with ASIR (age-standardised 
incidence rates) of 34.8 per 100 000, and low 
HDI countries had the second highest inci-

© 2024 The Author(s)

https://creativecommons.org/licenses/by/4.0/legalcode
mailto:fccliujq@zzu.edu.cn
mailto:bnmurthy24@gmail.com
mailto:biraka_n@staff.sechenov.ru


Zhu et al. 
PA

PE
R

S

2024  •  Vol. 14  •  04155 2 www.jogh.org • doi: 10.7189/jogh.14.04155

The incidence of gynaecological cancers (GCs) in the female reproductive system have been increasing 
due to improper lifestyle patterns, dietary habits, and genetic factors [1]. Gynaecological cancers (GCs) 
include vulvar cancer (ICD-10 C51), vaginal cancer (ICD-10 C52), cervical cancer (ICD-10 C53), uterine 
cancer (ICD-10 C54), ovarian cancer (ICD-10 C56), and fallopian tube cancer (ICD-10 C57.0) depending 
on the location of the tumour. Among these cancers, the incidence of fallopian tube tumours is very rare 
[2,3]. Endometrial cancer, ovarian cancer, and cervical cancer represent the highly occurring cancers and 
account for more than one-third of the newly diagnosed cancers globally in females [4,5].

Gynaecological cancers, encompassing ovarian, cervical, endometrial (uterine), vulvar, and vaginal can-
cers, present a multifaceted landscape of risk factors, spanning genetic predispositions, environmental 
exposures, and behavioural patterns. Analysing each cancer type reveals a nuanced interplay of these 
factors [6]. Ovarian cancer, for instance, shows potential links to environmental exposures like asbes-
tos and talcum powder, alongside behavioural influences such as dietary habits and reproductive history. 
Conversely, cervical cancer’s primary environmental risk factor is persistent infection with high-risk HPV 
types, compounded by behaviours like sexual activity and smoking, and influenced by dietary choices 
[6]. Endometrial cancer illustrates the significance of hormonal factors, with oestrogen exposure, obe-
sity, and diet playing pivotal roles. Vulvar and vaginal cancers, while sharing HPV infection as a common 
environmental factor, also exhibit the impact of behaviours like smoking and sexual activity [7,8]. Despite 
variations among GCs, certain behavioural factors consistently emerge as influential across the spectrum. 
Lifestyle modifications, including healthy diet choices, avoidance of tobacco, safe sexual practices, and 
HPV vaccination, offer significant avenues for risk reduction. Regular medical screenings further augment 
prevention efforts by enabling early detection and intervention [6]. Comprehensive analysis underscores 
the complex interaction of genetic, environmental, and behavioural factors in shaping the risk landscape 
of GCs. By addressing modifiable risk factors through proactive lifestyle measures and medical interven-
tions, individuals can substantially mitigate their susceptibility to these diseases, thereby enhancing over-
all well-being and longevity [6].

Incidence and mortality of GCs could affect the quality of life of women and cause a higher health care 
burden for health care organisations around the world [9,10]. GLOBOCAN reports provide comprehensive 
estimates of cancer incidence and mortality for 185 countries or geographical regions worldwide. These 
findings enable to describe the current global cancer burden, offering valuable insights for policymakers 
and researchers. Previously, the global burden of individual GCs is still no report on the world burden 
of corpus uteri and vaginal cancer in 2022, and there is no relevant analysis on the overall incidence and 
mortality of GCs. In this article, we presented the global burden of each common GC and its prediction 
in detail and summarised the overall incidence and mortality of GCs to enable a comprehensive under-
standing of cancers pertinent to the female reproductive system. In addition, the 2050 prediction rates for 
various types of GCs have not been reported previously. In this study, we aimed to assess the global epi-
demiological status of GCs in 2022 depending on factors such as geographical and socioeconomic devel-
opments, and age and provided different GCs that are commonly occurring among different age groups. 
In this study, specifically vulvar cancer, vaginal cancer, cervical cancer, uterine cancer, and ovarian cancer 
are discussed. This report demonstrates the need for early screening strategies for GCs in different ages. A 
global update on the current incidence and mortality pertinent to GCs by using the latest cancer estimates 
was provided. The burden of morbidity and mortality related to these cancers by 2050 was predicted to 
provide evidence for local governments to formulate prevention and management policies.

dence rate, with an ASIR of 33.0 per 100 000. Eswatini had the highest incidence and mortality (105.4 
per 100 000; 71.1 per 100 000) and Yemen the lowest (5.8 per 100 000; 4.4 per 100 000). If the cur-
rent trends in morbidity and mortality are maintained, number of new cases and deaths from female 
reproductive tract tumours is projected to increase over the next two decades.

Conclusions In 2022, gynaecological cancers accounted for 1 473 427 new cases and 680 372 deaths 
globally, with significant regional disparities in incidence and mortality rates. The highest rates were 
observed in Eastern Africa and countries with very high and low HDI, with Eswatini recording the 
most severe statistics. If current trends continue, the number of new cases and deaths from gynaeco-
logical cancers is expected to rise over the next two decades, highlighting the urgent need for effec-
tive interventions.
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METHODS

Data sources and methods

Data pertinent to this study was retrieved from GLOBOCAN 2022 estimates, encompassing data on inci-
dence, mortality, and prevalence for the year 2022. The study covered 185 countries or territories and 
included 36 distinct cancer types, classified based on sex and age group [11]. GLOBOCAN 2022 examines 
cancer incidence and mortality rates with a minimum unit of five years of age, hence this article also dis-
cusses cancer-related data in stages of five years. Data on new cases and deaths of GCs were obtained from 
the GLOBOCAN 2022 database for the individuals of age groups (0–4, 5–9, 80–84, 85 years, and above 
85 years) from 185 countries and world regions [11]. The incidence and mortality rate of each category of 
gynaecological cancer including vulvar cancer, vaginal cancer, cervical cancer, uterine corpus cancer, and 
ovarian cancer in 2022 were also obtained from the database. The population data related to these cancers 
reported in 2022 were extracted from the United Nations (UN) website. Health information for some coun-
tries was obtained from the WHO website [12]. Data related to five GCs was ascertained to obtain the inci-
dence and mortality of GCs and described the proportion of each GC around the world in 2022. The number 
of new cases, deaths, incidence and mortality of all kinds of GCs and each category of GC for different world 
regions and countries with HDI levels was estimated and subsequently predicted for 2050 for various possi-
bilities including if the trends remained the same or if it increased or decreased over the next two decades. 
Annualised rate of change was projected for seven scenarios (standardised rate of change ranged from –3% 
to +3% per year). Age-standardised (incidence or mortality) rate per 100 000 person-years based on the 1966 
Segi whereas World standard population (18 age groups) was taken into consideration for this study [13,14].

The findings were represented on a country-by-country basis and consolidated based on the 20 world regions 
defined by the United Nations [15] and subsequently described and ascertained the results depending on 
the UN’s four-tier HDI in 2022 [16]. The predictions regarding future incidence and mortality rates for 
cases and deaths attributed to GCs worldwide in the year 2050 rely on demographic projections assuming 
the continuity of current trends from the baseline year, 2022. Predictions were ascertained by applying the 
observed incidence or mortality rates from the base year, 2022, to the projected population data provided 
by the United Nations Development Program (UNDP).

RESULTS

Incidence and mortality: Worldwide

In 2022, the number of new cancer cases that occurred due to GCs accounted for 15.25% of all the cases of 
women with cancer and the number of new cancer deaths that occurred due to GCs accounted for 15.77% 
of all the deaths of women with cancer. A total of 1 473 427 women were diagnosed with gynaecological can-
cer in 2022, overall, 44.95% of them reported cervical cancer. A total of 680 372 women died of gynaeco-
logical cancer, and among these women, specifically, 51.28% died of cervical cancer. The burden of various 
gynaecological cancer cases is described in Figure 1, panel A. The incidence of GCs was 30.3 per 100 000 
individuals and the mortality rate was 13.2 per 100 000 individuals (Figure 1, panels B–C). The incidence 
of corpus uterine cancer attained second place among GCs, but the mortality rate was minimal when com-
pared to ovarian cancer. Vulvar and vaginal cancers were rare GCs. Both incidence and mortality were 
lower than one per 100 000. During 2022, gynaecologic genital tract cancers accounted for three of the top 
ten cancers in women. The incidence of cervical cancer, corpus uteri cancer, and ovarian cancer in women 
ranked fourth, sixth, and seventh among all the cancers respectively. Detailed data are described in Table 1.

Incidence and mortality by world region and country

The world region with the highest incidence of GCs was Eastern Africa (ASR of 50.7 per 100 000). This was 
followed by Southern Africa (ASR of 48.5 per 100 000). These two regions have the first and third highest 
mortality rates respectively, with a mortality rate of 35.3 per 100 000 people in Eastern Africa. The world 
regions with the lowest incidence and mortality rates were Northern Africa (ASR of 17.1 per 100 000) and 
Australia and New Zealand (ASR of 8.1 per 100 000) respectively. The high incidence and mortality that 
occurred due to GCs in some regions was mainly due to the substantial disease manifestations by cervi-
cal cancer, such as in Southern Africa and Eastern Africa. Figure 2 depicts the global incidence (panel A) 
and mortality rates (panel B) by the GCs in terms of age-standardised rates according to the world standard 
population per 100 000.
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GC incidence and mortality are shown in Table 1. The incidence and mortality of GCs in Eswatini (105.4 per 
100 000; 71.1 per 100 000) ranked first among all the countries, and Eswatini has the highest incidence of 
cervical cancer and vulva cancer among all the countries. Yemen has the lowest incidence (5.8 per 100 000) 
and mortality (4.4 per 100 000) of GCs, and Yemen also has the lowest incidence of cervical cancer (2.1 per 
100 000). Switzerland has the lowest mortality rate from cervical cancer (1.1 per 100 000). The countries 
with the highest and lowest incidence rates of corpus uteri cancer were Samoa (26.2 per 100 000) and Sierra 
Leone (0.06 per 100 000), respectively.

Samoa reports the highest mortality rate for uterine body cancer, at 9.5 per 100 000. For ovarian cancer, Latvia 
has the highest incidence rate at 15.3 per 100 000, while Samoa records the highest mortality rate at 9.3 per 
100 000. In contrast, Belize, in Central America, exhibits the lowest incidence (0.69 per 100 000) and mor-
tality (0.78 per 100 000) rates for ovarian cancer. Eswatini shows the highest incidence (5.1 per 100 000) and 
mortality (3.6 per 100 000) rates for vulvar cancer. Malawi has the highest incidence (1.5 per 100 000) and 
mortality (0.92 per 100 000) rates for vaginal cancer. These statistics highlight significant regional variations in 
the age-standardised incidence (Figure 3, panel A) and mortality rates (Figure 3, panel B) of GCs worldwide.

Regions and countries with a high incidence and mortality of cervical cancer often report a relatively low 
incidence of corpus uteri cancer (Figure 4). The distribution of new cases (Figure 4, panel A) and deaths 
(Figure 4, panel B) from GCs – including cervical cancer, corpus uteri cancer, ovarian cancer, vaginal cancer, 
and vulvar cancer varies significantly across different populations and geographical regions. Cervical cancer 
consistently shows higher incidence and mortality rates compared to other GCs worldwide. In regions and 
countries where cervical cancer ranks high in incidence and mortality, corpus uteri cancer ranks compara-
tively low. Additionally, in the eight countries with the highest number of new cases (Figure 5, panel A) and 
deaths (Figure 3, panel B) from GCs, cervical cancer accounts for over 80% of the total cases and deaths.

Incidence and mortality by HDI

Typically, the countries with very high HDI reported the highest incidence rate (ASR of 34.8 per 100 000), 
and low HDI countries were associated with the second highest incidence rate (ASR of 33.0 per 100 000). The 
relationship between the incidence and mortality for various GCs and HDI is described in Figure 6, panels 
A–B. The incidence and mortality of cervical cancer are moderately negatively correlated with HDI. Corpus 
uteri cancer incidence and mortality were positively associated with HDI. The incidence of ovarian cancer 

Figure 1. Incidence and mortality of various gynaecological cancers (GCs) and Their Proportions in 2022. Panel A. The incidence and 
mortality rates of different types of GCs in 2022, illustrating the overall burden of each cancer type on the population. Panel B and 
Panel C. The proportion of each type of gynaecological cancer cases, deaths relative to the total number of GC cases in age groups 0 to 
over 85 years. These charts provide a visual breakdown of the distribution of various GCs, highlighting the most prevalent forms and 
their impact on public health.
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Figure 2. Country-wise age-standardised rates (ASRs) of gynaecological cancer incidence and mortality in 2022. Panel A and Panel B depict 
the incidence and mortality rates, respectively, for gynaecological cancers among children across different countries, expressed per 100 000 
people. The data highlights significant geographical variations, with certain regions showing markedly higher rates. Understanding these 
patterns is crucial for tailoring public health interventions to reduce the burden of GCs globally.
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Table 1. The incidence and mortality rates for patients diagnosed with cervical cancer, corpus uteri cancer, vaginal cancer, vulvar cancer, and other types of cancer in women were detailed 
respectively

All Cervix uteri Corpus uteri Ovary Vagina Vulva

Population Incidence Mortality Incidence Mortality Incidence Mortality Incidence Mortality Incidence Mortality Incidence Mortality

No. ASR No. ASR No. ASR No. ASR No. ASR No. ASR No. ASR No. ASR No. ASR No. ASR No. ASR No. ASR

Northern America 122966 38.5 38136 9.6 15654 6.4 6692 2.2 73977 22.3 13543 3.2 24484 7.5 15554 3.8 1664 0.43 471 0.10 7187 1.90 1876 0.37

Eastern Asia 352498 27.5 123834 8.3 167528 13.4 62094 4.3 100275 7.5 17818 1.1 75773 6.0 40264 2.7 3198 0.22 1287 0.08 5724 0.35 2371 0.13

Eastern Africa 72566 50.7 47940 35.3 58145 40.4 39476 28.9 3809 3.0 1272 1.1 7690 5.3 5518 4.2 787 0.55 467 0.35 2135 1.30 1207 0.83

Middle Africa 20718 39.4 13975 28.1 16268 31.1 11293 22.9 1164 2.4 381 0.9 2458 4.3 1794 3.5 277 0.50 166 0.31 551 1.00 341 0.65

Northern Africa 20194 17.1 10565 9.0 7686 6.5 4425 3.8 4302 3.7 962 0.8 7145 6.0 4687 4.0 284 0.24 125 0.10 777 0.65 366 0.30

Southern Africa 17016 48.5 9775 28.2 12351 34.9 7114 20.4 1957 5.9 828 2.5 1677 4.9 1424 4.2 255 0.73 84 0.25 776 2.10 325 0.89

Western Africa 43552 36.8 25158 22.1 31249 26.7 18306 16.3 3672 3.4 1219 1.2 6790 5.1 4601 3.8 451 0.35 277 0.22 1390 1.20 755 0.63

Caribbean 9699 32.1 4757 14.6 4012 14.0 2397 7.7 3855 12.0 1210 3.4 1450 4.9 1012 3.2 190 0.62 79 0.25 192 0.55 59 0.13

Central America 28952 27.8 13717 13.0 15119 14.3 7646 7.2 6725 6.7 1689 1.6 6175 6.0 4033 3.9 328 0.31 107 0.09 605 0.53 242 0.20

South-Eastern Asia 131807 32.9 68407 16.8 69886 17.4 38703 9.5 26601 6.6 7936 1.9 32113 8.1 20514 5.1 968 0.22 441 0.10 2239 0.54 813 0.19

South Central Asia 252898 24.9 153768 15.3 153944 15.1 95962 9.5 27172 2.7 10143 1.0 61931 6.1 42839 4.3 5765 0.58 2827 0.28 4086 0.40 1997 0.20

Western Asia 28420 20.9 12470 9.0 5724 4.1 3036 2.2 13382 10.1 3079 2.2 8406 6.1 5930 4.3 240 0.18 121 0.09 668 0.46 304 0.20

Eastern Europe 127647 47.5 52175 16.5 35052 15.7 16669 6.3 57095 19.2 13388 3.5 29416 11.0 19165 6.1 1111 0.34 510 0.13 4973 1.30 2443 0.55

Northern Europe 34971 34.3 14037 10.2 5659 8.2 2145 2.2 16736 14.8 4218 2.6 9787 9.1 6586 4.8 388 0.34 188 0.12 2401 1.90 900 0.47

Southern Europe 48925 30.4 19686 9.1 7792 6.4 3740 2.2 23786 14.0 5824 2.3 13265 8.4 8398 4.1 646 0.28 278 0.10 3436 1.30 1446 0.43

Western Europe 61837 27.8 25631 8.9 9716 6.6 4396 2.1 27257 11.2 6842 2.0 17004 7.1 12083 4.1 1019 0.38 365 0.10 6841 2.40 1945 0.50

Australia-New 
Zealand

7714 29.3 2770 8.1 1047 5.2 386 1.4 3884 14.2 833 2.3 2177 8.0 1384 4.0 126 0.43 41 0.11 480 1.50 126 0.28

Melanesia 2204 46.6 1280 28.6 1340 27.6 873 19.3 466 10.7 121 2.9 359 7.5 262 5.8 22 0.51 19 0.44 17 0.35 5 0.12

South America 88596 30.5 42171 13.7 44040 15.6 23471 7.8 24151 8.2 6389 2.0 16447 5.6 10866 3.5 1100 0.35 387 0.11 2858 0.85 1058 0.28

Micronesia 120 40.4 60 19.8 54 18.6 33 10.9 44 14.4 8 2.5 22 7.3 19 6.4 0 0.00 0 0.00 0 0.00 0 0.00

Polynesia 127 34.1 60 16.1 35 9.6 17 4.6 58 15.5 20 5.4 34 9.0 23 6.0 0 0.00 0 0.00 0 0.00 0 0.00

Very HDI country 499048 34.8 189998 10.7 107148 9.3 48363 3.3 237561 15.5 52465 2.6 120904 8.2 77625 4.3 5877 0.33 2238 0.10 27558 1.40 9307 0.37

High HDI country 532724 27.8 221848 10.8 265503 14.1 118418 5.9 138032 7.0 29862 1.4 113283 6.0 66974 3.3 5188 0.25 2021 0.09 10718 0.50 4573 0.19

Medium HDI 
country

317324 28.7 189450 17.3 200389 18.0 123222 11.2 34664 3.2 11932 1.1 70820 6.4 48669 4.5 6238 0.57 3086 0.28 5213 0.47 2541 0.23

Low HDI country 123705 33.0 78745 21.9 89004 23.8 58706 16.3 9871 2.9 3396 1.1 19477 4.9 13590 3.7 1514 0.40 894 0.25 3839 1.00 2159 0.57

Total 1473427 30.3 680372 13.2 662301 14.1 348874 7.1 420368 8.4 97723 1.7 324603 6.7 206956 4.0 18819 0.36 8240 0.15 47336 0.83 18579 0.30

*ASR – age-standardised rates, HDI – human development index
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Figure 3. Age-standardised incidence and mortality rates of gynaecological cancers (GCs) in female individuals by world region. Panel A 
and Panel B. The top section illustrates the age-standardised incidence rates, while the bottom section presents the mortality rates of GCs 
among female individuals across different world regions. Diamonds represent incidence (sky blue) and mortality (purple) rates within 
these regions. Blue vertical bars indicate the incidence rates, and purple vertical bars represent the mortality rates. This figure highlights 
regional disparities in GC burden, emphasising areas with particularly high incidence and mortality.

shows a moderate positive correlation with HDI. A moderately inverse association between vaginal cancer 
mortality and HDI was found. There was no significant linear relationship between HDI and morbidity or 
mortality of vulvar cancer. Furthermore, supplementary materials describe the individual patterns of inci-
dence or mortality of GCs (cervix cancer, Figures S1–4 in the Online Supplementary Document), corpus 
cancer (Figures S5–8 in the Online Supplementary Document), ovarian cancer (Figures S9–12 in the Online 
Supplementary Document), vagina cancer (Figures S13–16 in the Online Supplementary Document), and 
vulva cancer (Figures S17–20 in the Online Supplementary Document) in different world regions.

We also analysed the incidence and mortality of GCs related to age for different world regions with differ-
ent levels of HDI (Figure 8). The relationship between the incidence or mortality of several GCs depending 
on HDI grade and age groups was described (Table 2, Table 3).
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Figure 4. Proportion of different types of gynaecological cancers (GCs) in new Cases and deaths. Panel A. The propor-
tion of cervical cancer, corpus uteri cancer, ovarian cancer, vaginal cancer, and vulvar cancer among the total number 
of new GC cases in 2022. Panel B. Proportion of these cancer types in the total number of GC-related deaths. These 
visual representations highlight the relative prevalence and lethality of each type of gynaecological cancer, providing 
insight into which cancers contribute most significantly to the overall burden of GCs.

Figure 5. Proportions of various GCs in new cases and deaths in the eight countries with the highest burden. Panel A. The proportions 
of cervical cancer, corpus uteri cancer, ovarian cancer, vaginal cancer, and vulvar cancer among the total number of new GC cases in 
2022 for the eight countries with the highest incidence of GCs. Panel B. The proportions of these cancer types in the total number of 
GC-related deaths in the same countries. These visualisations highlight the distribution and impact of different GCs in regions with the 
highest burden, offering insights into the prevalence and lethality of each cancer type. Understanding these patterns is crucial for direct-
ing resources, improving diagnostic and treatment approaches, and formulating public health strategies to combat the most significant 
contributors to the GC burden in these high-incidence regions.
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Figure 6. Results of linear correlation analysis between incidence and mortality of each gynaecological cancer and human development index (HDI). Panel A. Scatter plot illustrating the lin-
ear correlation between the incidence rates of various gynaecological cancers (cervical, corpus uteri, ovarian, vaginal, and vulvar) and the HDI across different countries. Each data point rep-
resents a country, showing how HDI is associated with the incidence of these cancers. Panel B. Scatter plot depicting the linear correlation between mortality rates of the same GCs and HDI. 
This analysis provides insights into how socioeconomic factors, as reflected by HDI, influence both the occurrence and lethality of GCs. The findings can help identify patterns and dispari-
ties in cancer burden relative to development levels, highlighting areas where public health interventions and resource allocations could be most effective in reducing the incidence and mor-
tality of GCs globally.
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Figure 7. Trends in age-related changes in the Incidence and 
mortality of gynaecological cancer (GCs) and their vari-
ous types. Panel A and Panel C. Line graphs showing the 
age-related trends in the incidence rates of GCs and their 
specific types (cervical, corpus uteri, ovarian, vaginal, and 
vulvar cancers) across different age groups. Panel B and 
Panel D. Line graphs illustrating the age-related trends in 
mortality rates for the same set of GCs. These graphs reveal 
how the incidence and mortality of each cancer type vary 
with age, providing a comprehensive view of the age-spe-
cific burden of GCs. This detailed analysis highlights which 
age groups are most affected by each type of GC, offering 
critical insights for age-targeted prevention, screening, and 
treatment strategies.

Figure 8. Incidence and mortality rates of gynaecological cancer (GCs) by age-standardised rates (ASR) across different age groups. Panel 
A. The incidence rates of GCs, represented as age-standardised rates (ASR), across various age groups. This chart highlights the distribu-
tion of new GC cases among different age brackets, providing insight into which age groups are most affected by these cancers. Panel B. 
Mortality rates associated with GCs, also represented as ASR, across the same age groups. This chart shows the distribution of GC-related 
deaths among different age brackets, indicating which age groups have the highest mortality risk from these cancers. This information 
aids for tailoring public health interventions, screening programmes, and treatment strategies to the most affected age groups. Inc – inci-
dence, mor – mortality
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Table 2. Incidence rates of gynaecological cancers among patients of different age groups and HDI grades are presented, with each region's highest incidence age group
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0–4 0.03 0.00 0.00 0.05 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.10 0.08 0.14 0.02 0.25 0.14 0.05 0.02 0.05 0.03 0.02 0.07 0.00 0.01 0.01 0.03 0.03 0.05

5–9 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.10 0.39 0.09 0.40 0.13 0.01 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.01 0.01 0.00

10–14 0.02 0.02 0.01 0.01 0.01 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.58 0.87 0.70 0.46 0.66 0.70 0.01 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.00 0.00 0.00 0.00

15–19 0.07 0.03 0.05 0.10 0.07 0.08 0.03 0.01 0.04 0.03 0.32 0.04 1.30 0.48 0.87 0.60 1.10 0.88 0.01 0.00 0.00 0.00 0.01 0.02 0.03 0.01 0.01 0.01 0.04 0.01

20–24 0.56 0.00 2.90 1.50 2.10 0.97 0.25 0.05 0.25 0.15 0.14 0.11 1.90 0.76 1.20 0.99 1.60 1.40 0.01 0.00 0.00 0.00 0.01 0.02 0.03 0.01 0.05 0.10 0.07 0.03

25–29 3.70 2.50 8.20 5.80 7.60 6.20 1.10 0.16 0.87 0.18 0.62 0.52 2.80 1.70 2.10 1.70 2.50 2.30 0.01 0.00 0.00 0.00 0.01 0.02 0.07 0.07 0.14 0.32 0.11 0.17

30–34 9.10 8.70 13.70 12.10 13.50 13.90 1.90 0.36 1.90 0.55 0.86 1.00 3.20 3.30 4.00 3.00 4.00 3.90 0.01 0.00 0.00 0.00 0.01 0.02 0.09 0.11 0.30 0.96 0.33 0.27

35–39 15.60 16.70 18.00 21.30 20.50 23.00 3.70 0.57 5.60 0.88 2.30 2.30 4.10 5.60 6.70 4.90 6.10 5.50 0.11 0.25 0.14 0.37 0.24 0.23 0.17 0.28 0.58 0.97 0.48 0.48

40–44 26.50 27.50 21.20 33.20 27.40 33.60 8.10 2.00 13.50 1.60 5.50 4.20 7.40 9.00 10.70 6.70 9.20 8.40 0.18 0.72 0.28 0.40 0.20 0.26 0.33 0.31 0.95 1.30 0.66 0.64

45–49 37.50 39.10 22.20* 46.50 32.80 43.20 17.00 4.10 24.90 3.10 11.00 8.00 12.80 12.70 15.30 9.60 12.80 11.40 0.45 1.00 0.39 0.55 0.34 0.66 0.42 0.55 1.40 1.50 0.89 0.73

50–54 47.20* 54.20 21.10 64.30 37.30 51.90 31.30* 6.60 41.40 6.30 19.00 12.20 17.80 16.20 20.30 12.30 16.10 14.50 0.48 1.50 0.70 1.00 0.48 0.66 0.64 0.66 2.30 2.20 1.20 0.86

55–59 41.30 58.70 20.10 70.10 38.30 54.00 27.10 9.90 58.00 11.10 28.30 17.20 15.30 19.70 24.70 15.80 18.90 17.60 0.59 2.20 0.89 2.00* 0.85 0.90 0.71 1.20 3.40 2.70 1.60 1.30

60–64 41.10 64.30 19.00 81.30 39.30 56.60 25.20 12.00* 73.70 15.80 36.20 21.10 18.80* 22.30 29.10 15.80 21.20 20.10 0.97 3.00 1.20 1.80 1.20 1.30 1.20 1.60 5.00 3.40 2.20 1.80

65–69 37.00 65.80* 18.30 95.00 39.70 58.30 22.00 12.30 80.70 16.90* 38.10 22.50* 18.60 24.80 32.40 16.90 22.30 22.20 1.00 3.60 1.60 1.30 1.30 1.00 1.80 2.00 7.10 4.00 3.60 2.80

70–74 32.20 65.60 17.20 107.00 40.60 58.90* 17.00 11.60 81.70* 16.90* 38.50* 22.30 18.20 27.20 35.20 17.60 23.90 22.30* 1.30* 4.10 2.10 1.60 1.40 2.30* 2.20 2.90 10.00 4.60 5.40 3.20

75–79 30.30 64.80 15.50 114.80 41.40 58.30 13.30 11.10 73.70 14.20 35.60 20.20 15.50 29.40 36.20 19.90 24.20* 21.40 1.30* 4.50 2.50 1.20 1.60 1.90 2.20 3.90 12.80 5.30 6.80 3.40

80–84 24.60 62.70 16.00 120.50* 41.30 58.20 11.10 10.80 65.90 13.10 33.50 18.80 14.80 31.60 39.00* 20.60 24.20* 20.90 1.10 4.90 3.00 1.40 2.70 1.90 2.90* 4.50 17.30 6.20 8.90 4.40

85–85+ 17.90 60.00 14.40 118.90 41.50* 57.60 7.20 10.70 48.30 11.60 27.50 15.60 10.10 33.60* 37.90 23.00* 22.40 20.20 0.75 5.00* 3.30* 1.40 4.70* 2.20 2.30 4.70* 18.80* 7.10* 10.70* 5.20*

0–85+ 13.80 17.70 9.30 23.80 14.20 18.40 6.80 2.50 15.50 2.90 7.40 4.60 5.70 6.60 8.20 4.90 6.50 6.00 0.23 0.70 0.33 0.40 0.29 0.33 0.32 0.43 1.40 1.00 0.75 0.55

HDI – human development index, inc. – incidence
*The age group with the highest incidence in each region.
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Table 3. Mortality rates of gynaecological cancers among patients of different age groups and HDI grades are presented, with each region's highest mortality age group
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0–4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.00 0.00 0.07 0.03 0.00 0.01 0.00 0.01 0.00 0.03 0.00 0.01 0.00 0.01 0.00 0.00

5–9 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.02 0.04 0.08 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

10–14 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.33 0.04 0.21 0.17 0.20 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00

15–19 0.00 0.02 0.02 0.06 0.08 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.18 0.12 0.26 0.37 0.26 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

20–24 0.14 0.01 0.12 0.69 0.31 0.19 0.02 0.01 0.02 0.02 0.03 0.01 0.17 0.29 0.16 0.39 0.48 0.47 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.05 0.01 0.01

25–29 0.57 0.87 0.88 2.20 1.90 1.70 0.09 0.04 0.05 0.02 0.17 0.07 0.41 0.65 0.29 0.65 0.53 0.63 0.00 0.02 0.01 0.06 0.01 0.02 0.02 0.01 0.02 0.13 0.04 0.04

30–34 1.40 3.40 2.40 5.60 4.10 5.10 0.24 0.08 0.17 0.06 0.26 0.18 0.56 0.59 0.56 0.83 0.96 1.30 0.02 0.08 0.01 0.05 0.02 0.02 0.02 0.02 0.04 0.43 0.09 0.11

35–39 2.70 7.50 3.90 11.10 7.10 9.80 0.29 0.13 0.29 0.12 0.53 0.38 0.77 1.70 1.40 2.00 2.10 2.30 0.02 0.12 0.02 0.17 0.02 0.11 0.04 0.06 0.07 0.43 0.10 0.19

40–44 5.30 13.70 5.60 18.60 10.80 15.90 0.59 0.46 0.64 0.26 1.10 0.72 2.00 3.70 3.10 3.60 4.10 4.20 0.02 0.35 0.05 0.20 0.06 0.15 0.09 0.07 0.10 0.68 0.17 0.24

45–49 8.90 21.00 7.20 28.20 15.00 22.60 1.40 0.69 1.70 0.61 1.90 1.40 4.20 6.80 5.60 6.50 6.80 6.70 0.12 0.49 0.09 0.30 0.10 0.32 0.11 0.38 0.16 1.10 0.24 0.36

50–54 15.50 29.60 8.60 38.60 18.90 29.00 2.90 1.70 3.70 1.60 3.20 2.50 7.50 10.90 9.00 9.30 10.00 9.80 0.19 0.71 0.19 0.52 0.18 0.32 0.23 0.36 0.36 1.70 0.38 0.45

55–59 13.10 37.10 9.50 49.00 22.60 34.70 3.30 3.00 7.00 3.30 5.40 4.10 8.30 15.80 13.00 13.20 13.40 13.30 0.17 1.10 0.22 1.10 0.28 0.46 0.28 0.44 0.64 1.90 0.53 0.76

60–64 14.70 43.70 10.50 60.20 26.30 40.10 4.60 4.40 11.80 5.30 8.40 6.10 11.20 20.20 18.00 14.60 16.70 16.80 0.25 1.50 0.30 1.20 0.41 0.57 0.49 0.57 1.10 2.20 0.74 0.90

65–69 18.90 48.10 11.20 73.10 29.10 45.70 5.10 5.60 16.60 6.90 11.30 8.20 12.90 23.40 22.90 16.30 19.30 20.20 0.41 1.80 0.51 0.92 0.45 0.56 0.52 0.93 1.90 1.60 1.20 1.20

70–74 21.20 51.80 12.10 86.70 32.40 50.40 6.10 6.80 20.70 8.60 14.20 10.10 14.60 25.40 27.70 18.10 22.00 21.90* 0.61 2.00 0.74 1.40* 0.58 1.30 1.10 1.80 3.00 1.70 2.20 1.60

75–79 25.00 55.40 13.00 96.40 36.20 53.90 7.10 8.40 23.90 9.00 15.50 11.20 15.00* 27.00 31.30 20.10 23.30 21.10 0.62 2.20 1.00 0.98 0.70 1.10 1.60 2.60 4.70 2.40 3.20 1.80

80–84 27.40* 58.70 16.00 105.30* 39.20 55.20 8.20* 9.70 30.40 9.40* 17.80 12.20* 15.00* 27.90 37.90 19.50 24.00* 20.40 0.98* 2.40 1.60 1.10 1.60 1.00 1.80 2.60 7.80 3.10 5.10 2.60

85–85+ 23.50 61.70* 17.40* 104.50 41.50* 57.00* 7.90 10.60* 34.60* 9.20 19.00* 12.20* 12.60 28.30* 40.60* 21.20* 22.40 20.20 0.86 2.50* 2.20* 1.10 3.10* 1.60* 2.80* 3.40* 10.60* 4.10* 7.00* 3.50*

0–85+ 4.50 11.20 3.30 16.30 7.60 11.30 1.10 0.96 2.60 1.10 1.90 1.40 2.60 4.60 4.30 3.70 4.20 4.20 0.08 0.35 0.10 0.25 0.11 0.16 0.14 0.21 0.37 0.57 0.28 0.26

HDI – human development index, inc – incidence
*The age group with the highest incidence in each region.
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In countries with a Very HDI, the incidence and mortality rates of uterine corpus cancer, ovarian cancer, 
and vulvar cancer were generally the highest across most age groups compared to other HDI levels, with 
uterine corpus cancer being particularly elevated. Conversely, cervical cancer incidence and mortality rates 
in very high HDI countries were significantly lower than those in other HDI categories, though there is a 
slight increasing trend in mortality rates with age. Among middle-aged and older women over 45 years old, 
the incidence and mortality rates of cervical cancer in low HDI countries were notably higher compared to 
other HDI categories. Additionally, the incidence and mortality rates of vulvar cancer in India were relatively 
higher compared to countries with varying levels of HDI.

Incidence and mortality by age

Incidence of GCs was the highest in the age group of 70–74 years (ASR of 114.8 per 100 000). The age cate-
gory exhibiting the highest mortality was 85 and above (ASR of 91.4 per 100 000). Trends in the age-related 
changes related to the incidence and mortality of various types of GCs are described in Figure 8, panels 
A–B, respectively. The incidence of vulva cancer, vagina cancer, and ovary cancer increased with age. The 
highest incidence of cervix uteri cancer and corpus uteri cancer were reported in the age groups of 60–64 
years and 70–74 years respectively. The mortality rate of the individuals diagnosed with GCs attained the 
highest in the age group of >85 years old except for cervical cancer, which had the highest mortality rate for 
the age group between 80–84 years.

Among all types of GCs, cervical cancer accounted for the largest number of cases and deaths, accounting 
for 45% of incidence and 51% of mortality (Figure 1, panels B–C). Among women aged 0–19 years, ovarian 
cancer accounts for the largest number of cases and deaths of all GCs (Figure 7). In the age group of 10–14 
years, 96% of new GC cases were reported with ovarian cancer whereas 97% of deaths were caused by ovar-
ian cancer among GCs. Among the 20–64 years age group, the number of cervical cancer cases accounted 
for the largest proportion (Figure 7, panels C–D).

Among women aged 65 years and older, the type of GCs with the highest incidence is cancer of the corpus 
uteri. In the 25–84 age group, the GCs with the highest mortality rate is cervical cancer. Ovarian cancer 
was reported for the largest proportion of deaths among the patients >85 years of age group. The incidence 
and mortality of vaginal cancer were not higher when compared to other types of GCs. However, the pro-
portion of patients with vaginal cancer accounted for 20.00% of all GCs cases among the 0–4 years of age 
group whereas the proportion of women who died of vaginal cancer in all GCs cases was 25.00% (Figure 
7, panels A–B).

In North America, Northern Europe, Western Europe, and Australia and New Zealand, the highest incidence 
of cervical cancer is in the age group before 45 years, indicating that cervical cancer is a cancer of younger 
age in these regions. With the exception of Northern Africa, the incidence and mortality of cervical cancer 
among women of all ages is significantly higher in Africa than in other regions. The incidence of cervical 
cancer in all age groups was significantly lower in Europe than in other regions. In North America area, each 
age stage uterine body carcinoma incidence of female was obviously higher than that of other areas, with a 
rate of 117 women aged 65 to 69 years. The incidence of ovarian cancer in all age groups is relatively higher 
in northern and Western Europe than in other world regions. In Western Europe, the incidence of vulvar 
cancer among people 85 years of age or older reaches 34.2 per 100 000. Vulvar and vaginal cancer are excep-
tionally uncommon in Micronesia and Polynesia, whereas corpus uteri and ovarian cancer exhibit elevated 
age-standardised incidence and mortality rates in these regions. Except for Eastern Europe, mortality rates 
from cervical cancer are very low in the rest of Europe and in Australia and New Zealand. Interestingly, 
except for Eastern Europe, the European Region and Australia and New Zealand had significantly higher 
mortality rates for women of all ages with ovarian cancer. The mortality rate from ovarian cancer in South 
Africa is 61.7 per 100 000 women older than 85. Except for Micronesia and Polynesia, the mortality rate for 
corpus uterine cancer in all age groups is less than 50 per 100 000. Except for Melanisa, the mortality of 
vaginal and vulvar cancer increases with age. Vulvar cancer death rates in Europe and Australia and New 
Zealand higher relative to other areas. (Table 4, Table 5)

Prediction of new cases and deaths in 2050

It is predicted that the number of new GC cases in 2050 will increase by 49.61% when compared to 2022; 
the number of new GC cases will reach 2 204 390. It is predicted that the number of deaths will increase to 
77.23% by 2050, and the number of deaths will reach 1 205 836. Predictions of new incidence of GCs cases 
and deaths are projected to increase more than 100% by 2050 in Eastern Africa, Middle Africa, Northern 
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Table 4. Incidence rates of gynaecological cancers among patients of different age groups across various world regions are presented, with the highest incidence age group for each region
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Cervix 0–4 0.00 0.03 0.08 0.06 0.00 0.00 0.00 0.24 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

5–9 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10–14 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 

15–19 0.09 0.07 0.10 0.40 0.04 0.07 0.07 0.12 0.13 0.03 0.03 0.00 0.07 0.07 0.03 0.04 0.00 0.00 0.10 0.00 0.00 

20–24 2.70 0.93 2.60 0.67 0.08 1.50 0.96 4.30 2.00 2.50 0.04 0.08 6.10 6.90 1.20 0.74 0.64 8.00 3.20 0.00 0.00 

25–29 6.30 4.50 10.80 5.30 0.42 9.30 5.10 9.70 9.10 9.20 2.40 0.95 15.10 13.00 5.00 6.10 6.60 20.30 10.40 0.00 4.10 

30–34 9.80 9.90 23.60 14.00 1.60 27.40 8.90 15.50 15.50 17.00 8.10 2.70 23.60 17.10 8.90 10.90 10.70 31.50 17.00 30.90 13.10 

35–39 12.70 16.50 40.40 27.50 4.10 50.70 16.60 21.10 21.60 26.30 15.00 4.80 31.30 18.40* 12.00 13.60 13.30 44.60 23.00 58.40 18.00 

40–44 15.20* 26.80 61.80 44.30 7.70 76.20 28.50 26.30 26.80 35.70 24.10 6.80 35.50 18.30 14.40 15.90* 13.50* 55.60 28.30 39.30 19.90 

45–49 14.80 36.50 84.30 61.30 12.60 91.40 43.60 29.30 30.60 42.40 33.90 9.30 36.90 16.10 15.90* 15.80 12.20 63.20 32.70 40.60 30.10*

50–54 14.80 49.20* 106.00 78.70 18.00 96.30 60.70 31.00 33.40 46.60 43.00 11.40 37.40* 13.80 15.80 15.20 9.80 66.80 36.30 62.20* 20.80 

55–59 13.40 39.30 123.60 94.70 22.50 97.20 76.30 32.00 35.40 47.50* 49.20 13.00 33.20 12.00 15.10 14.10 8.50 58.80 39.10 37.60 23.00 

60–64 12.20 37.60 138.00 111.80 25.60 95.00 95.40 34.60 37.30 46.70 53.40 13.40 32.20 11.00 14.00 13.00 7.40 53.30 41.90 43.20 28.50 

65–69 11.20 34.20 146.80 124.40 28.20 94.90 120.80 39.00 40.20 45.60 55.30* 14.20 29.80 10.90 13.80 12.60 7.10 58.00 45.10 32.40 27.40 

70–74 10.00 29.00 154.90 135.70 29.50 96.00 149.50 43.60 43.90 44.60 54.80 13.00 29.60 10.80 13.10 12.70 7.10 73.60 47.90 30.40 13.50 

75–79 9.30 26.60 166.50 147.60 31.20 98.10 175.50 49.30 49.70 43.30 52.90 13.40 23.70 11.40 12.20 11.80 7.50 103.40 50.40 53.70 20.40 

80–84 8.50 22.10 179.30* 159.30 32.80* 100.50 200.20 56.20 57.40 40.80 50.90 14.50 23.40 12.00 11.60 12.70 8.20 133.10 52.80 0.00 0.00 

85–85+ 7.60 17.60 178.90 171.10* 32.70 105.60* 215.00* 58.30* 65.80* 37.30 48.50 16.20* 17.30 12.10 9.90 11.40 9.00 180.10* 54.00* 0.00 0.00 

0–85+ 6.40 13.40 40.40 31.10 6.50 34.90 26.70 14.00 14.30 17.40 15.10 4.10 15.70 8.20 6.40 6.60 5.20 27.60 15.60 18.60 9.60 

Corpus 0–4 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 

5–9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10–14 0.01 0.04 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 

15–19 0.06 0.04 0.00 0.06 0.00 0.00 0.08 0.06 0.05 0.03 0.02 0.02 0.04 0.03 0.00 0.00 0.00 0.00 0.93 0.00 0.00 

20–24 0.39 0.24 0.17 0.08 0.01 0.11 0.17 0.96 0.23 0.19 0.05 0.16 0.23 0.07 0.16 0.08 1.50 0.00 0.06 0.00 0.00 

25–29 0.97 1.10 0.24 0.13 0.11 0.41 0.02 0.61 0.38 1.30 0.23 0.86 0.84 0.48 0.64 0.18 0.69 1.50 0.33 0.00 0.00 

30–34 3.40 2.20 0.58 0.45 0.14 0.43 0.86 1.60 0.77 2.00 0.38 0.86 0.51 1.50 1.20 0.56 1.30 2.30 0.46 15.40 4.40 

35–39 9.60 4.40 0.92 0.63 0.68 0.71 0.67 1.60 1.90 4.30 0.87 2.80 5.20 2.10 3.20 0.74 4.50 4.40 2.20 17.50 13.50 

40–44 20.80 9.60 1.10 1.30 2.30 1.40 0.81 4.20 5.10 7.80 2.40 7.70 15.00 8.20 10.80 4.00 10.20 8.80 5.90 19.60 19.90 

45–49 34.60 18.70 2.40 2.10 4.80 3.00 2.30 12.10 10.20 12.90 4.50 15.40 31.60 17.60 22.50 11.20 19.00 15.50 13.40 20.30 35.10 

50–54 59.40 32.00* 5.50 6.00 8.70 7.30 5.60 26.00 17.80 20.40 7.30 27.00 55.60 34.70 39.80 23.30 33.40 27.50 20.40 41.50 41.60 

55–59 83.80 28.60 10.00 9.50 14.10 15.00 12.50 45.20 27.60 26.50 10.90 39.60 76.40 53.30 55.80 39.00 51.20 42.40 30.00 37.60 57.60 

60–64 106.50 27.50 15.50 11.90 19.60 31.60 19.10 62.60 34.80 28.50* 13.50* 49.70 97.40 70.60 65.00 54.70 67.80 54.60 38.50 43.20 71.40 
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Corpus 65–69 117.00* 24.20 19.30 12.40 21.80* 37.90 21.40 71.20 36.00* 25.90 14.00 53.70* 97.70 85.40 70.00 68.50 79.40 57.10* 42.50 53.90 54.80 

70–74 114.90 20.60 20.50 15.00 21.80* 48.80 24.80* 75.40* 31.20 23.10 12.80 52.00 99.60* 93.30 71.90* 81.50 84.90* 55.60 43.40* 106.40* 80.90*

75–79 105.40 18.20 21.00 17.20* 20.50 57.40 19.50 75.20 26.60 21.00 11.60 46.90 75.70 98.70* 69.60 80.50 80.80 46.50 42.40 53.70 61.30 

80–84 83.30 16.30 21.50* 15.70 17.90 61.10 21.00 73.70 20.60 18.80 10.70 39.00 68.40 92.70 65.00 84.00* 68.90 27.70 41.30 96.80 0.00 

85–85+ 50.70 14.60 20.10 11.40 16.40 63.40* 21.70 66.40 13.60 16.60 9.60 28.80 35.10 79.60 52.90 70.10 49.00 0.00 37.50 0.00 0.00 

0–85+ 22.30 7.50 3.00 2.40 3.70 5.90 3.40 12.00 6.70 6.60 2.70 10.10 19.20 14.80 14.00 11.20 14.20 10.70 8.20 14.40 15.50 

Ovary 0–4 0.06 0.10 0.05 0.12 0.07 0.15 0.02 0.12 0.00 0.53 0.06 0.14 0.23 0.10 0.07 0.06 0.00 0.00 0.09 0.00 0.00 

5–9 0.23 0.34 0.07 0.16 0.21 0.15 0.09 0.18 0.39 0.69 0.10 0.14 0.22 0.23 0.21 0.20 0.21 0.00 0.20 0.00 0.00 

10–14 0.81 0.58 0.50 0.51 0.65 0.64 0.49 0.47 0.38 1.10 0.70 0.75 0.74 0.58 0.63 0.40 1.50 0.00 0.54 0.00 0.00 

15–19 0.95 1.20 0.62 0.76 0.75 1.10 0.63 0.53 0.68 1.50 0.51 1.20 0.79 0.75 0.86 0.79 0.76 1.10 0.79 0.00 0.00 

20–24 1.20 1.80 0.95 0.88 1.10 1.40 1.20 1.10 1.40 2.40 0.86 1.20 1.40 0.77 1.30 0.78 0.64 2.90 0.98 0.00 0.00 

25–29 2.10 2.80 1.60 1.00 2.00 0.97 1.90 1.40 2.50 3.70 1.80 1.60 3.20 1.50 2.30 0.85 1.50 4.90 1.70 0.00 0.00 

30–34 3.70 3.40 2.60 3.70 3.10 1.80 3.20 4.40 4.20 5.60 3.40 2.60 6.30 3.00 4.40 1.60 2.90 7.30 2.90 15.40 0.00 

35–39 6.00 4.50 4.20 3.70 6.10 2.20 4.50 6.00 6.20 8.30 5.50 4.30 10.70 5.40 6.90 3.30 5.10 10.30 4.60 0.00 4.50 

40–44 9.60 8.10 6.30 7.00 7.80 4.00 6.60 7.10 9.00 12.70 8.40 6.70 16.40 9.00 10.80 6.20 8.40 12.40 6.80 0.00 14.90 

45–49 13.00 13.50 8.80 7.40 11.50 6.00 10.50 8.90 11.90 17.10 11.80 10.70 23.00 13.60 15.60 9.80 12.60 14.80 9.70 20.30 15.00 

50–54 18.10 18.10 12.10 8.70 14.30 8.90 14.70 10.80 14.60 20.80 15.00 15.40 30.30 20.50 20.50 15.30 17.90 16.50 12.90 20.70 31.20 

55–59 22.00 16.10 16.30 11.40 18.90 14.40 19.60* 12.50 17.00 23.50 17.90 19.00 34.30 27.40 25.40 20.90 23.80 17.40 16.30 37.60* 34.60 

60–64 26.30 19.50* 20.70 11.80 19.30 18.40 17.90 14.50 18.80 24.30 20.30 21.80 39.40 35.30 29.10 27.20 29.50 19.90 19.60 25.90 42.80*

65–69 30.20 19.30 23.40* 15.10 24.90* 21.60 12.90 17.30 20.20 24.30 22.70 22.70 39.60 43.30 32.80 34.10 35.10 22.00 22.40 32.40 36.50 

70–74 32.80 19.40 22.90 17.60 22.30 28.90 14.30 20.40 21.20 24.70* 24.60 23.80 41.30* 47.80 35.50 42.00 39.90 25.00 24.80 30.40 40.40 

75–79 36.00 17.60 22.40 21.80 21.70 34.50 18.00 21.50 21.90 24.40 26.00 27.40 33.90 53.60 37.00 46.80 44.50 28.40 27.10 0.00 20.40 

80–84 37.70* 17.10 23.20 26.60 19.80 37.40 14.30 23.40* 22.00 22.80 27.50 32.00 32.70 55.90 39.40* 58.90 48.40 27.70 29.20 0.00 32.20 

85–85+ 37.70* 14.30 23.00 34.20* 17.20 39.80* 17.10 23.40* 22.10* 19.10 28.70* 40.50* 22.10 57.00* 37.00 62.30* 52.00* 36.00* 31.20* 0.00 0.00 

0–85+ 7.50 6.00 5.30 4.30 6.00 4.90 5.10 4.90 6.00 8.10 6.10 6.10 11.00 9.10 8.40 7.10 8.00 7.50 5.60 7.30 9.00 

Vagina 0–4 0.06 0.05 0.06 0.15 0.03 0.06 0.00 0.00 0.00 0.01 0.03 0.03 0.03 0.10 0.03 0.10 0.10 0.00 0.03 0.00 0.00 

5–9 0.00 0.01 0.01 0.01 0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

10–14 0.01 0.01 0.01 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

15–19 0.01 0.02 0.08 0.03 0.03 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 

20–24 0.02 0.01 0.04 0.01 0.01 0.00 0.03 0.06 0.03 0.00 0.02 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.03 0.00 0.00 

25–29 0.03 0.04 0.13 0.06 0.02 0.24 0.04 0.18 0.08 0.01 0.07 0.07 0.01 0.03 0.03 0.02 0.00 0.00 0.05 0.00 0.00 

Table 4. Continued



Zhu et al. 
PAPERS

2
0

2
4

  •
  V

o
l. 1

4
  •

  0
4

1
5

5
 

1
6

 
w

w
w

.jogh.org • doi: 10.7189/jogh.14.04155

Ag
e

No
rth

er
n 

Am
er

ica

Ea
st

er
n 

As
ia

Ea
st

er
n 

Af
ric

a

M
id

dl
e 

Af
ric

a

No
rth

er
n 

Af
ric

a

So
ut

he
rn

 A
fri

ca

W
es

te
rn

 A
fri

ca

Ca
rib

be
an

Ce
nt

ra
l A

m
er

ica

So
ut

h-
Ea

st
er

n 
As

ia

So
ut

h 
Ce

nt
ra

l A
sia

W
es

te
rn

 A
sia

Ea
st

er
n 

Eu
ro

pe

No
rth

er
n 

Eu
ro

pe

So
ut

he
rn

 E
ur

op
e

W
es

te
rn

 E
ur

op
e

Au
st

ra
lia

-N
ew

 
Ze

al
an

d

M
el

an
es

ia

So
ut

h 
Am

er
ica

M
icr

on
es

ia

Po
ly

ne
sia

Vagina 30–34 0.08 0.07 0.24 0.08 0.02 0.43 0.11 0.31 0.11 0.11 0.13 0.02 0.10 0.06 0.05 0.10 0.09 0.00 0.16 0.00 0.00 

35–39 0.18 0.11 0.55 0.77 0.04 0.96 0.25 0.26 0.31 0.27 0.23 0.03 0.13 0.22 0.04 0.13 0.09 0.00 0.17 0.00 0.00 

40–44 0.35 0.20 0.53 0.32 0.19 0.95 0.63 0.89 0.14 0.13 0.54 0.11 0.28 0.35 0.11 0.26 0.40 0.00 0.27 0.00 0.00 

45–49 0.52 0.41 0.81 1.20 0.31 2.10 0.42 0.98 0.28 0.17 0.87 0.18 0.45 0.44 0.39 0.47 0.60 4.60 0.35 0.00 0.00 

50–54 0.87 0.51 1.40 0.69 0.33 1.60 0.98 1.10 0.55 0.48 1.20 0.24 0.76 0.70 0.54 0.79 1.00 0.00 0.52 0.00 0.00 

55–59 1.20 0.56 1.30 2.40* 1.50 2.10 2.20* 1.80 0.84 0.87 1.80 0.67 0.99 0.88 0.62 0.95 1.30 0.00 0.96 0.00 0.00 

60–64 1.70 0.89 2.40 2.10 1.00 1.90 1.90 2.90 1.20 0.81 2.40 0.76 1.40 1.20 0.82 1.20 1.80 5.80* 1.50 0.00 0.00 

65–69 2.20 1.00 1.80 1.60 1.10 3.00 0.88 3.10 1.80 0.48 2.90 1.10 1.70 1.60 1.50 1.70 2.30 0.00 1.60 0.00 0.00 

70–74 2.70 1.30* 4.00* 1.10 1.10 2.60 0.37 2.20 1.50 1.20 3.40 0.85 2.20 2.00 2.30 2.50 2.50 0.00 2.10 0.00 0.00 

75–79 3.30 1.30* 2.10 2.30 0.98 3.30* 0.55 2.40 2.50 0.78 3.80 1.10 2.10 2.30 3.00 3.30 2.60 0.00 2.10 0.00 0.00 

80–84 3.80 1.20 2.60 1.90 1.60* 2.50 0.62 3.30 2.20 2.60 4.00 1.40 2.50* 2.70 3.60* 4.80* 3.10 0.00 2.70 0.00 0.00 

85–85+ 4.10* 1.20 2.40 2.30 1.40 2.40 0.57 5.60* 2.70* 6.10* 4.20* 1.70* 2.00 3.00* 3.50 4.60 3.80* 0.00 4.90* 0.00 0.00 

0–85+ 0.43 0.22 0.55 0.50 0.24 0.73 0.35 0.62 0.31 0.22 0.58 0.18 0.34 0.34 0.28 0.38 0.43 0.51 0.35 0.00 0.00 

Vulva 0–4 0.01 0.00 0.02 0.12 0.00 0.00 0.06 0.00 0.00 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 

5–9 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 

10–14 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.01 0.00 0.00 

15–19 0.03 0.03 0.01 0.01 0.00 0.00 0.00 0.00 0.06 0.00 0.01 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.09 0.00 0.00 

20–24 0.08 0.03 0.24 0.04 0.00 0.18 0.03 0.00 0.15 0.07 0.01 0.00 0.02 0.10 0.03 0.08 0.11 0.00 0.03 0.00 0.00 

25–29 0.16 0.07 0.71 0.31 0.05 0.66 0.11 0.12 0.04 0.11 0.08 0.06 0.09 0.09 0.03 0.45 0.29 0.00 0.09 0.00 0.00 

30–34 0.42 0.09 1.90 0.45 0.14 2.90 0.68 0.18 0.05 0.21 0.10 0.08 0.21 0.42 0.07 0.81 0.55 0.75 0.28 0.00 0.00 

35–39 1.00 0.16 2.00 0.61 0.07 6.10 0.78 0.26 0.13 0.09 0.27 0.13 0.52 0.78 0.19 1.20 0.99 0.00 0.36 0.00 0.00 

40–44 1.80 0.32 2.50 1.60 0.19 6.30* 0.94 0.22 0.14 0.45 0.28 0.24 0.71 1.60 0.24 2.00 1.50 0.91 0.54 0.00 0.00 

45–49 2.70 0.42 2.50 1.50 0.45 5.40 1.20 0.75 0.31 0.74 0.51 0.45 1.00 2.60 0.59 2.80 2.10 2.10 0.81 0.00 0.00 

50–54 4.00 0.64 3.50 2.40 0.70 3.00 1.90 1.30 0.67 1.20 0.61 0.49 1.80 3.90 1.50 4.20 2.80 0.85 1.10 0.00 0.00 

55–59 5.30 0.73 3.60 3.20 1.40 4.00 3.20 1.40 0.88 1.50 1.10 0.89 2.80 5.20 2.70 5.80 3.60 0.00 1.60 0.00 0.00 

60–64 6.90 1.20 3.50 2.70 2.30 3.30 4.40 1.70 1.70 1.90 1.50 1.50 4.80 6.80 4.80 7.80 4.70 0.00 2.50 0.00 0.00 

65–69 8.80 1.80 3.40 3.80 3.70 3.80 5.70 2.50 3.50 2.80 1.90 2.50 7.40 9.10 8.40 10.90 6.50 2.60* 4.50 0.00 0.00 

70–74 10.90 2.40 2.90 7.70 5.80 4.00 8.10 3.10 4.50 3.20 2.70 3.90 11.00 11.30 12.60 16.80 8.90 0.00 6.70 0.00 0.00 

75–79 13.70 3.00 3.50 5.40 8.30 4.80 10.40 5.00 4.80 4.20 3.60 4.70 12.30 15.00 17.50 21.80 12.20 0.00 7.70 0.00 0.00 

80–84 16.60 3.90 4.80 6.40 9.30 5.40 13.50 6.50 7.80 4.80* 4.20 6.50 16.00* 19.40 20.90* 33.20 16.30 0.00 10.80 0.00 0.00 

85–85+ 19.20* 4.20* 7.80* 8.40* 10.70* 4.90 17.10* 8.40* 11.80* 4.80* 4.30* 10.10* 14.70 24.40* 20.60 34.20* 21.10* 0.00 15.70* 0.00 0.00 

0–85+ 1.90 0.35 1.30 1.00 0.65 2.10 1.20 0.55 0.53 0.54 0.40 0.46 1.30 1.90 1.30 2.40 1.50 0.35 0.85 0.00 0.00 

*The age group with the highest incidence in each region

Table 4. Continued
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Table 5. Mortality rates of gynaecological cancers among patients of different age groups across various world regions are presented, with the highest mortality age group for each region
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Cervix 0–4 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.01 0.00 0.00

5–9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10–14 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.06 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

15–19 0.01 0.00 0.14 0.07 0.00 0.10 0.04 0.00 0.01 0.12 0.01 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.05 0.00 0.00

20–24 0.09 0.13 1.30 0.51 0.01 0.18 0.38 0.12 0.04 0.49 0.02 0.02 0.15 0.54 0.13 0.17 0.00 4.50 0.08 0.00 0.00

25–29 0.60 0.60 4.10 0.90 0.12 5.20 1.80 2.30 1.60 2.00 0.83 0.10 1.90 1.10 0.51 0.58 0.39 9.70 2.70 0.00 0.00

30–34 1.50 1.50 10.40 5.50 0.26 13.70 3.80 3.30 4.00 4.70 3.20 0.50 5.20 1.80 1.20 1.20 1.20 15.50 5.90 0.00 0.00

35–39 2.60 2.80 20.70 13.30 0.45 22.80 7.80 6.30 6.80 8.50 6.80 1.60 8.50 2.60 2.10 2.00 1.80 21.70 9.20 0.00 0.00

40–44 3.80 5.30 34.70 24.30 2.40 33.00 14.20 10.70 10.20 13.30 12.00 2.40 11.50 3.60 3.20 3.10 2.40 27.20 12.50 0.00 14.90

45–49 5.00 8.70 52.80 38.10 5.30 42.60 22.70 15.30 13.70 18.50 18.30 3.70 14.80 4.20 4.40 4.30 2.90 31.10 15.70 40.60 20.10

50–54 6.40 14.70 72.90 53.70 9.10 49.50 33.10 17.50 17.10 23.80 25.30 5.40 17.60 4.90 5.60 5.50 3.30 36.40 18.10 20.70 15.60

55–59 6.70 12.60 92.40 70.90 13.30 55.60 45.00 22.00 20.10 29.00 31.20 7.50 17.60 5.20 6.50 6.40 3.70 41.90 20.40 37.60 17.30

60–64 6.70 13.70 109.40 89.20 17.40 61.80 59.50 27.20 23.60 34.10 36.60 8.30 19.00 5.90 7.20 6.90 4.20 53.30 23.20 43.20 21.40*

65–69 6.50 17.50 123.70 107.10 20.80 65.40 79.10 26.10 27.90 38.60 40.60 9.80 19.10 6.90 8.30 7.70 4.80 70.30 27.00 53.90 0.00

70–74 6.50 19.00 136.70 125.00 23.00 75.30 104.80 34.60 32.70 42.60 43.50 10.40 21.00 8.10 9.50 9.00 5.50 90.30 32.20 76.00 0.00

75–79 7.70 21.70 153.80 142.00 25.20 98.80 129.90 41.00 38.80 45.00 45.60 12.00 18.70 10.00 10.50 9.70 7.00 121.50 39.50 107.40* 20.40

80–84 9.30 24.10* 163.70* 157.80 26.90* 132.50 153.10 58.90* 45.80 44.60* 47.90 14.80 20.80* 12.40 13.00 12.60 9.00 149.80 47.70 0.00 0.00

85–85+ 11.20* 22.30 159.60 173.40* 26.90* 179.50* 167.70* 54.90 52.70* 41.30 50.20* 18.40* 17.90 14.50* 14.40* 13.10* 11.60* 192.20* 56.60* 0.00 0.00

0–85+ 2.20 4.30 28.90 22.90 3.80 20.40 16.30 7.70 7.20 9.50 9.50 2.20 6.30 2.20 2.20 2.10 1.40 19.30 7.80 10.90 4.60

Corpus 0–4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5–9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10–14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

15–19 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

20–24 0.02 0.02 0.02 0.00 0.00 0.00 0.01 0.06 0.01 0.03 0.01 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00

25–29 0.05 0.10 0.02 0.00 0.00 0.00 0.00 0.06 0.05 0.31 0.04 0.11 0.04 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00

30–34 0.18 0.24 0.06 0.00 0.01 0.10 0.08 0.37 0.18 0.48 0.09 0.15 0.30 0.00 0.02 0.03 0.18 0.00 0.17 0.00 0.00

35–39 0.42 0.31 0.10 0.10 0.03 0.11 0.05 0.52 0.49 0.91 0.20 0.26 0.40 0.00 0.08 0.03 0.18 0.81 0.34 0.00 0.00

40–44 0.85 0.61 0.14 0.17 0.12 0.60 0.09 0.52 0.79 1.70 0.54 0.67 0.98 0.17 0.44 0.23 0.50 0.91 0.69 0.00 5.00

45–49 1.80 1.50 0.44 0.37 0.30 0.73 0.32 1.50 1.70 2.80 0.86 1.30 2.70 0.85 1.40 0.70 1.00 2.80 1.40 0.00 15.00

50–54 4.70 3.00 1.20 1.40 0.82 2.00 1.40 3.90 3.20 4.20 1.90 3.00 5.60 2.50 3.10 1.90 2.60 4.20 2.60 20.70 20.80

55–59 9.00 3.50 2.70 2.70 2.00 5.50 3.40 8.90 5.50 6.00 3.20 5.50 10.10 5.60 5.90 4.00 5.00 10.20 5.10 0.00 5.80

60–64 15.30 4.90 4.70 3.70 3.60 10.70 6.10 15.50 8.00 7.80 4.80 9.60 17.30 10.70 9.40 7.60 9.20 14.80 9.00 0.00 21.40

65–69 20.80 5.50 7.10 5.00 5.60 17.30 8.20 22.60 9.80 9.40 6.10 14.30 22.50 17.00 14.00 12.50 15.20 22.00 12.80 32.40 27.40
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Corpus 70–74 23.50 6.50 9.10 7.50 7.30 23.70 11.60 28.40 11.10* 11.50 7.20 18.60 29.40 24.10 19.30 18.90 20.60 25.00* 15.70 0.00 53.90*

75–79 28.10 7.70 12.20 9.30 9.10 26.70 11.60 33.40 10.90 13.30 8.30 22.60 28.50 33.10 24.90 24.20 25.90 23.30 17.60 0.00 20.40

80–84 33.70 9.20 14.10 9.40* 10.70 33.70 12.70 40.50 10.60 14.30* 9.10 26.30 36.40* 42.90 33.00 34.40 31.50 11.10 20.40 96.80* 0.00

85–85+ 39.50* 11.00* 14.60* 7.60 13.60* 47.10* 14.30* 45.50* 9.90 14.30* 9.50* 29.30* 33.20 52.80* 39.40* 41.80* 36.70* 0.00 23.50* 0.00 0.00

0–85+ 3.20 1.10 1.10 0.85 0.82 2.50 1.20 3.40 1.60 1.90 1.00 2.20 3.50 2.60 2.30 2.00 2.30 2.90 2.00 2.50 5.40

Ovary 0–4 0.00 0.01 0.01 0.04 0.01 0.00 0.00 0.00 0.01 0.14 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.15 0.01 0.00 0.00

5–9 0.00 0.00 0.03 0.03 0.03 0.00 0.15 0.00 0.01 0.19 0.03 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10–14 0.02 0.01 0.22 0.25 0.25 0.03 0.15 0.00 0.08 0.33 0.26 0.15 0.05 0.00 0.00 0.02 0.00 0.00 0.09 0.00 0.00

15–19 0.05 0.18 0.24 0.31 0.67 0.24 0.21 0.53 0.34 0.39 0.20 0.20 0.11 0.00 0.00 0.00 0.00 0.18 0.24 0.00 0.00

20–24 0.14 0.18 0.36 0.33 0.51 0.36 0.33 0.66 0.64 0.61 0.34 0.27 0.18 0.00 0.00 0.00 0.32 0.19 0.33 0.00 0.00

25–29 0.34 0.43 0.57 0.35 0.63 0.45 0.62 0.12 0.43 0.68 0.65 0.49 0.38 0.00 0.03 0.02 0.20 0.66 0.55 0.00 0.00

30–34 0.54 0.59 0.71 1.60 0.69 0.90 0.85 1.80 1.00 1.40 0.66 0.60 0.84 0.31 0.50 0.38 0.36 3.50 0.75 0.00 0.00

35–39 0.86 0.87 1.60 1.80 1.70 1.20 1.80 2.70 2.30 3.10 1.80 1.70 2.60 0.98 1.40 0.77 0.99 5.40 1.60 0.00 0.00

40–44 1.90 2.20 3.10 4.00 3.20 2.50 3.70 2.00 4.10 5.70 3.70 3.20 5.40 2.30 2.90 1.80 1.60 8.50 3.00 0.00 0.00

45–49 3.90 4.40 5.80 5.10 6.20 4.70 7.20 6.50 6.70 8.90 6.50 5.70 9.70 4.50 5.30 3.60 3.30 12.00 5.10 20.30 15.00

50–54 7.20 7.50 9.50 6.80 9.40 7.80 11.00 6.50 9.20 12.50 10.10 9.20 15.30 7.90 8.30 6.50 6.40 13.10 7.70 20.70 31.20

55–59 11.00 8.50 14.20 10.10 14.40 12.20 15.90 8.60 12.00 16.20 14.40 13.50 20.20 12.50 12.30 10.60 10.20 18.40 10.60 37.60* 17.30

60–64 15.50 11.30 18.70 11.40 16.00 16.60 16.00 12.50 14.70 19.70 18.40 18.00 26.80 19.90 16.70 16.70 15.50 20.50 13.80 25.90 21.40

65–69 20.70 12.90 22.00 15.50 21.80* 21.40 12.90 12.30 16.90 22.40 21.40 22.70 30.20 28.50 21.80 24.10 22.50 21.10 17.20 32.40 27.40

70–74 26.50 14.40 23.40 19.80 20.40 26.30 15.30 18.50 20.10 24.90 23.30 26.40 35.00 36.30 26.50 32.70 30.60 25.00 20.40 30.40 40.40*

75–79 33.30 15.30 23.50* 23.40 20.20 34.50 18.30* 20.70 21.60 26.20* 24.20 29.20 31.10 46.20 30.70 39.10 39.70 28.40* 23.60 0.00 20.40

80–84 38.60 16.30 23.20 27.00 18.40 46.50 12.00 21.60* 22.00 25.20 24.60* 31.70 35.10* 55.40 37.50 53.50 49.50 27.70 26.50 0.00 32.20

85–85+ 42.10* 16.80* 23.20 33.50* 16.20 61.70* 13.70 20.90 22.90* 21.20 24.30 35.50* 28.10 64.50* 40.60* 58.50* 60.30* 36.00 29.10* 0.00 0.00

0–85+ 3.80 2.70 4.20 3.50 4.00 4.20 3.80 3.20 3.90 5.10 4.30 4.30 6.10 4.80 4.10 4.10 4.00 5.80 3.50 6.40 6.00

Vagina 0–4 0.00 0.00 0.03 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

5–9 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10–14 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

15–19 0.00 0.00 0.03 0.00 0.00 0.03 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

20–24 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.18 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

25–29 0.00 0.00 0.04 0.01 0.00 0.00 0.03 0.31 0.01 0.00 0.03 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

30–34 0.02 0.02 0.07 0.03 0.00 0.20 0.07 0.06 0.00 0.01 0.06 0.00 0.01 0.00 0.00 0.00 0.09 0.00 0.02 0.00 0.00

35–39 0.02 0.02 0.23 0.38 0.00 0.07 0.14 0.00 0.04 0.04 0.11 0.00 0.00 0.03 0.02 0.00 0.00 0.00 0.04 0.00 0.00

Table 5. Continued
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Vagina 40–44 0.06 0.03 0.25 0.22 0.05 0.43 0.37 0.15 0.03 0.04 0.27 0.01 0.04 0.06 0.04 0.03 0.10 0.00 0.08 0.00 0.00

45–49 0.07 0.11 0.41 0.55 0.25 0.36 0.25 0.15 0.12 0.05 0.42 0.03 0.19 0.12 0.08 0.05 0.00 3.50 0.07 0.00 0.00

50–54 0.14 0.19 0.70 0.31 0.17 0.49 0.52 0.22 0.18 0.17 0.59 0.12 0.42 0.17 0.15 0.14 0.20 0.00 0.24 0.00 0.00

55–59 0.24 0.16 0.78 1.60 0.63 0.51 1.40* 0.31 0.23 0.39 0.89 0.31 0.30 0.30 0.15 0.19 0.21 0.00 0.22 0.00 0.00

60–64 0.34 0.23 1.70 1.30 0.34 0.79 1.20 1.60 0.20 0.35 1.20 0.25 0.37 0.42 0.28 0.32 0.44 5.80* 0.34 0.00 0.00

65–69 0.51 0.38 1.30 1.20 0.38 0.87 0.77 1.30 0.50 0.21 1.50 0.64 0.72 0.63 0.43 0.51 0.51 0.00 0.49 0.00 0.00

70–74 0.65 0.57 3.40* 1.10 0.31 1.70 0.37 0.89 0.61 0.63 1.60 0.58 1.20 0.90 0.79 0.84 0.72 0.00 0.71 0.00 0.00

75–79 0.99 0.59 1.80 2.30* 0.77 1.20 0.55 1.00 1.20 0.47 1.80 0.54 1.10 1.40 1.20 1.20 1.30 0.00 0.99 0.00 0.00

80–84 1.50 0.96 2.20 1.90 1.30* 1.30 0.62 2.10 0.80 1.70 2.00* 1.20 1.40 2.00 1.90 2.20 1.10 0.00 1.60 0.00 0.00

85–85+ 2.50* 1.10* 2.10 2.30* 1.20 5.70* 0.57 4.10* 2.20* 4.20* 2.00* 1.60* 1.70* 2.50* 2.40* 2.60* 2.80* 0.00 2.90* 0.00 0.00

0–85+ 0.10 0.08 0.35 0.31 0.10 0.25 0.22 0.25 0.09 0.10 0.28 0.09 0.13 0.12 0.10 0.10 0.11 0.44 0.11 0.00 0.00

Vulva 0–4 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

5–9 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10–14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

15–19 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

20–24 0.00 0.01 0.12 0.02 0.00 0.07 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

25–29 0.01 0.02 0.27 0.17 0.00 0.41 0.06 0.00 0.01 0.01 0.02 0.03 0.04 0.00 0.00 0.02 0.00 0.00 0.03 0.00 0.00

30–34 0.03 0.02 0.71 0.28 0.08 1.00 0.40 0.00 0.01 0.08 0.03 0.00 0.10 0.00 0.00 0.05 0.09 0.00 0.03 0.00 0.00

35–39 0.07 0.04 0.73 0.32 0.00 1.60 0.42 0.00 0.06 0.05 0.07 0.01 0.20 0.03 0.02 0.08 0.09 0.00 0.05 0.00 0.00

40–44 0.14 0.08 1.20 1.00 0.00 1.80 0.49 0.00 0.05 0.18 0.08 0.00 0.18 0.06 0.04 0.15 0.00 0.30 0.08 0.00 0.00

45–49 0.28 0.10 1.50 1.50 0.16 2.10 1.20 0.00 0.14 0.20 0.33 0.20 0.15 0.18 0.08 0.21 0.20 0.35 0.18 0.00 0.00

50–54 0.55 0.23 2.10 2.20 0.30 1.80 1.80 0.22 0.20 0.35 0.36 0.17 0.54 0.48 0.25 0.48 0.20 0.00 0.29 0.00 0.00

55–59 0.83 0.27 2.40 2.30 0.65 1.80 2.50 0.46 0.33 0.47 0.46 0.47 0.84 0.74 0.52 0.77 0.74 0.00 0.46 0.00 0.00

60–64 1.20 0.46 2.70 2.10 1.30 1.70 2.50 0.38 0.57 0.62 0.59 0.42 1.90 1.10 0.99 1.20 0.55 0.00 0.77 0.00 0.00

65–69 1.80 0.50 2.90 0.94 1.30 1.90 1.60 0.47 0.94 0.92 0.86 0.97 3.30 2.10 2.20 2.30 1.40 2.60* 1.20 0.00 0.00

70–74 3.70 1.50 3.30 2.10 3.70 4.30 3.20 2.00 1.80 1.80 2.20 3.20 6.60 7.40 6.80 7.00 2.60 0.00 3.60 0.00 0.00

75–79 3.70 1.50 3.30 2.10 3.70 4.30 3.20 2.00 1.80 1.80 2.20 3.20 6.60 7.40 6.80 7.00 2.60 0.00 3.60 0.00 0.00

80–84 6.50 1.80 4.80 2.60 5.20 7.10 4.60 3.60 4.80 2.60 2.30 3.40 10.30 11.40 10.80 12.40 6.20 0.00 5.60 0.00 0.00

85–85+ 11.40* 3.00* 7.60* 3.80* 10.50* 8.90* 6.80* 4.70* 6.40* 3.30* 2.80* 6.30* 10.40* 16.00* 14.50* 14.50* 11.80* 0.00 8.90* 0.00 0.00

0–85+ 0.10 0.08 0.35 0.31 0.10 0.25 0.22 0.25 0.09 0.10 0.28 0.09 0.13 0.12 0.10 0.10 0.11 0.44 0.11 0.00 0.00

*The age group with the highest mortality in each region.

Table 5. Continued
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Africa, Western Africa, Western Asia, Melanesia (cases: Eastern Africa +164.62.1%, Middle Africa +168.51%, 
Northern Africa +105.97%, Western Africa +147.11%, Western Asia +108.19%, Melanesia +117.33%; deaths: 
Eastern Africa +172.30%, Middle Africa +171.42%, Northern Africa +121.00%, Western Africa +151.36%, 
Western Asia +133.67%, Melanesia +135.08%). Eastern Europe is the only country with a projected decrease 
in gynaecologic cancer cases (by 3.23%) and the smallest increase in deaths (by 6.24%). The predicted new 
cases and deaths of GCs in the world regions are shown in Table 6.

Number of new cases of GCs and related deaths is predicted to increase by 2050. Projections of the annual 
rates of change for seven scenarios (with annual rates of change for ASR ranging from −3% to +3%) by 2050 
were reported; the annual number of GCs and deaths is likely to increase under the −1%,0%, +1%, +2% and 
+3% scenarios, and decrease in the remaining scenarios (Figure 9). Projections show that the world burden 
of GCs incidence (Figure 9, panels A, C, E, G, I, and K) and mortality (Figure 9, panels B, D, F, H, J, and 
L) will be reduced only when the incidence and mortality of GCs are reduced by 2% and 3%, respectively. 
The number of new cases and deaths of vulvar cancer has increased except for -3%. In 2050, the number of 
deaths from corpus uteri and vaginal cancers will decrease if the mortality rate were 3% lower than in 2022. 
The number of new cases and deaths of cervical cancer and ovarian cancer will decrease if the relevant rate 
were 3% lower than in 2022. And the number of new deaths of corpus uteri cancer and vaginal cancer all 
increased except −2 and −3%. (Figure 9) In the absence of any changes in the incidence and mortality rates 
of each GC in 2050, the burden is expected to significantly increase over the next three decades (Figure 10).

DISCUSSION
In the year 2022, a total of 1 473 427 women were diagnosed with GCs and 680 372 died of GCs. The inci-
dence of GCs was 30.3 per 100 000 and the mortality was 13.2 per 100 000. In 2022, the number of new 
cases and deaths related to the GCs accounted for more than 15% of all cancer cases and deaths in women. 
These data indicate that women with GCs represent a larger group. GCs not only severely affect women’s 
physical and mental health, but also affect their overall quality of life [17]. This statistic highlights the signif-
icant subgroup of women with GCs, emphasising the critical need for primary prevention to mitigate inci-
dence and improve morbidity outcomes, which has a profound impact on women’s health and quality of life.

Obesity’s relationship with GCs is multifaceted, with a substantial body of evidence supporting its associa-
tion with an increased risk of several cancer types [18–20]. A recent survey by a Korea national health agency 
suggested that a high BMI and diabetes typically increased the risk of cervical cancer [21]. Increased BMI is 
associated with a higher risk of endometrial cancer; there is a positive association between proinflammatory 
biomarkers associated with obesity and an increased risk of endometrial cancer development [22]. Women 
who are overweight in midlife are more likely to develop uterine corpus cancer in later life [23]. Obesity is 
also a risk factor for vaginal cancer [24]. Vulvar cancer with obesity has a shorter time to recurrence [25]. 
Treatment of obesity and diabetes has been suggested as interventions to prevent ovarian cancer and improve 
its outcomes [26]. Moreover, the inflammatory milieu associated with obesity is implicated in the carcino-
genesis of endometrial cancer, suggesting a direct relationship between obesity-driven inflammation and 
cancer risk [27]. However, a few studies have reported that women with obesity may have lower cervical 
cancer screening rates and obese women are less likely to attend cervical cancer screening and more likely 
to have sub-optimal test results than normal-weight women [28,29]. Therefore, it is important to enhance 
adherence to screening in obese women for diagnosing GCs at an early stage.

Among all GCs, cervical cancer has the highest morbidity (14.1 per 100 000) and mortality (7.1 per 100 000). 
In 2022, 662 301 women were suffering from cervical cancer, and 348 874 women died of cervical cancer. 
Human papillomavirus (HPV) is a significant cause of almost all cervical cancers. Women infected with HIV/
AIDS are particularly at a high risk of developing cervical cancer due to an impaired immune response [30]. 
Genital tract HPV infection leading to cervical intraepithelial neoplasia (CIN) could induce the development 
of cervical cancer [31]. The vaginal microbiome can greatly influence the natural history of HPV infection 
and its clinical impact [32]. Smoking is also related with cervical cancer. One mechanism is a local immune 
suppression caused by tobacco metabolite, which may adversely affect the host’s ability to develop an effective 
immune response against viral infections, increasing the risk of persistent cervical infections. Additionally, 
nicotine and its metabolites such as cotinine have been found in cervical mucus of female smokers, which 
can cause DNA damage in squamous epithelial cells [33]. Several factors, including hormone levels, hygiene 
practices, and sexually transmitted diseases (STDs), can disrupt the natural balance inside the vagina [32]. 
According to the risk factors displayed on the website of the MD Anderson Cancer Center, the development 
of vaginal and vulvar cancers shares some same risk factors with cervical cancer, with one of them being a 
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Table 6. Projections of global gynaecological cancer cases and deaths by 2050

2020 2025 2030 2035 2040 2045 2050

World region Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths

N N N % N % N % N % N % N % N % N % N % N % N % N %

Northern America 122 966 38 136 129 480 5.30 40 471 6.12 136 815 11.26 44 479 16.63 142 694 16.04 48 219 26.44 147 449 19.91 51 377 34.72 151 551 23.25 53 801 41.08 155 380 26.36 55 607 45.81

Eastern Asia 352 498 123 834 370 754 5.18 13 3200 7.56 384 866 9.18 145 292 17.33 396 169 12.39 157 143 26.90 399 815 13.42 166 259 34.26 393 553 11.65 171 191 38.24 383 224 8.72 173 441 40.06

Eastern Africa 72 566 47 940 80 615 11.09 53 148 10.86 96 797 33.39 64 053 33.61 115 904 59.72 77 058 60.74 138 109 90.32 92 384 92.71 163 481 125.29 110 177 129.82 192 018 164.61 130 543 172.30

Middle Africa 20 718 13 975 23 544 13.64 15 876 13.60 27 957 34.94 18 888 35.16 33 212 60.31 22 486 60.90 39 470 90.51 26 777 91.61 46 891 126.33 31 879 128.11 55 630 168.51 37 931 171.42

Northern Africa 20 194 10 565 21 993 8.91 11 475 8.61 25 600 26.77 13 578 28.52 29 441 45.79 15 880 50.31 33 435 65.57 18 313 73.34 37 506 85.73 20 819 97.06 41 593 105.97 23 349 121.00

Southern Africa 17 016 9775 18 621 9.43 10 981 12.34 20 796 22.21 12 390 26.75 22 819 34.10 13 808 41.26 24 764 45.53 15 236 55.87 26 697 56.89 16 690 70.74 286 09 68.13 18 143 85.61

Western Africa 43 552 25 158 48 627 11.65 28 174 11.99 57 090 31.08 33 138 31.72 67 098 54.06 39 036 55.16 78 750 80.82 45 935 82.59 92 187 111.67 53 946 114.43 107 622 147.11 63 237 151.36

Caribbean 9699 4757 10 197 5.13 5002 5.15 11 119 14.64 5546 16.59 11 967 23.38 6081 27.83 12 731 31.26 6581 38.34 13 401 38.17 7049 48.18 13 956 43.89 7431 56.21

Central America 28 952 13 717 30 539 5.48 14 593 6.39 34 546 19.32 16 822 22.64 38 605 33.34 19 189 39.89 42 579 47.07 21 615 57.58 46 310 59.95 23 999 74.96 49 674 71.57 26 262 91.46

South-Eastern Asia 13 1807 68 407 14 0421 6.54 74 375 8.72 153 628 16.56 83 549 22.14 165 837 25.82 92 477 35.19 176 732 34.08 100 806 47.36 186 067 41.17 108 274 58.28 193 814 47.04 114 786 67.80

South Central Asia 25 2898 15 3768 27 7726 9.82 170 356 10.79 316 498 25.15 196 477 27.77 356 951 41.14 224 381 45.92 397 958 57.36 253 436 64.82 43 8332 73.32 282 911 83.99 476 821 88.54 31 2010 102.91

Western Asia 28 420 12 470 30 955 8.92 13 545 8.62 36 236 27.50 16 153 29.53 41 876 47.35 19 102 53.18 47 701 67.84 22 312 78.93 53 507 88.27 25 686 105.98 59 168 108.19 29 139 133.67

Eastern Europe 12 7647 52 175 12 7438 -0.16 52 203 0.05 129 316 1.31 54 102 3.69 129 571 1.51 55 376 6.14 128 613 0.76 55 974 7.28 126 561 -0.85 55 928 7.19 123 519 -3.23 55 432 6.24

Northern Europe 34 971 14 037 36 018 2.99 14 661 4.45 37 794 8.07 15 799 12.55 39 359 12.55 16 863 20.13 40 679 16.32 17 761 26.53 41 756 19.40 18 576 32.34 42 635 21.92 19 297 37.47

Southern Europe 48 925 19 686 49 893 1.98 20 190 2.56 51 583 5.43 21 424 8.83 52 720 7.76 22 637 14.99 53 250 8.84 23 710 20.44 53 090 8.51 24 555 24.73 52 262 6.82 25 044 27.22

Western Europe 61 837 25 631 63 378 2.49 26 545 3.57 66 189 7.04 28 211 10.07 68 675 11.06 299 26 16.76 70 631 14.22 31 479 22.82 71 895 16.27 32 691 27.54 72 368 17.03 33 387 30.26

Australia/New Zealand 7714 2770 8288 7.44 3021 9.06 9046 17.27 3418 23.39 9758 26.50 3820 37.91 10 421 35.09 4195 51.44 11 032 43.01 4537 63.79 11 602 50.40 4855 75.27

Melanesia 2204 1280 2522 14.43 1447 13.05 2940 33.39 1718 34.22 3385 53.58 2016 57.50 3846 74.50 2333 82.27 4317 95.87 2667 108.36 4790 117.33 3009 135.08

South America 88 596 42 171 93 206 5.20 44 325 5.11 103 568 16.90 50 156 18.93 113 707 28.34 561 47 33.14 123 258 39.12 62 048 47.13 131 890 48.87 67 634 60.38 13 9347 57.28 72 751 72.51

Micronesia 120 60 124 3.33 65 8.33 134 11.67 71 18.33 143 19.17 77 28.33 150 25.00 81 35.00 159 32.50 84 40.00 165 37.50 87 45.00

Polynesia 127 60 141 11.02 67 11.67 155 22.05 75 25.00 167 31.50 82 36.67 178 40.16 88 46.67 186 46.46 92 53.33 193 51.97 95 58.33
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Figure 9. Projected new cases and deaths of different categories of gynaecological cancers in 2050. Panels A, C, E, G, I, and K. The forecasted number of new cases for various 
categories of gynaecological cancers in 2050. These categories include cervical cancer, corpus uteri cancer, ovarian cancer, vaginal cancer, and vulvar cancer. Each chart pro-
vides a detailed breakdown, highlighting the expected incidence rates and the distribution of new cases among these cancer types. Panels B, D, F, H, J, and L. The projected 
number of deaths related to the same categories of gynecological cancers in 2050. These charts offer a comprehensive overview of mortality rates, emphasising the predicted 
death toll and the relative contribution of each cancer type to the overall mortality burden.
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history of cervical cancer. Vulvar cancer and vaginal can-
cer have also been reported to be associated with co-infec-
tion of HPV and HIV infection [34, 35]. The success of HPV 
vaccines in preventing cervical and other GCs highlights 
the importance of vaccination programmes, which have 
led to a 65% decrease in cervical cancer incidence among 
vaccinated cohorts in the United States [36]. Reports have 
proposed that HPV vaccines are highly effective in prevent-
ing the malignant diseases of the cervix, vulva, and vagina 
caused by vaccine-specific HPV types [37,38].

The risk factors for corpus uteri and ovarian cancers are 
closely associated with pregnancy and parity. Progesterone, 
which is produced in large quantities during pregnancy, 
exerts a protective effect on the endometrium. Parous 
women have a 40% lower incidence of corpus uteri can-
cer compared to nulliparous women [39]. Multiple studies 
indicate that pregnancy also has a protective effect against 
ovarian cancer. The risk of ovarian cancer is reduced in 
women who have experienced live births or induced abor-
tions, with the degree of risk reduction being strongly cor-
related with parity [40,41].

The health care infrastructure in various regions signifi-
cantly influences the incidence and mortality rates of GCs. 
Factors such as access to screening, specialised treatment, 

health care education, and research into new treatments collectively impact these rates. Regions with robust 
health care infrastructure typically exhibit lower incidence and mortality rates, attributable to a comprehen-
sive approach encompassing prevention, early detection, and effective treatment of GCs [42]. Implementing 
comprehensive and effective preventive measures can significantly decrease the incidence of various GCs. 
For cervical cancer, administration of the HPV vaccine has been shown to markedly reduce its incidence. 
Additionally, HPV vaccination can lower the incidence of vaginal and vulvar cancers. Hence, HPV infection 
screening and vaccination are critical strategies for reducing the incidence of GCs [42].

Regarding ovarian cancer, risk-reducing salpingo-oophorectomy is recognised as the most clinically effec-
tive preventive method. Current evidence indicates that screening for ovarian cancer does not significantly 
reduce mortality rates associated with the disease. Nutritional factors also play a role in the risk of GCs. 
Studies suggest that higher relative intake levels of fats, vitamin C, and copper may increase the risk of 
endometrial cancer, whereas higher intake levels of carbohydrates or sugars may decrease this risk. These 
findings provide valuable dietary guidelines for individuals at high risk of endometrial cancer, potentially 
reducing the likelihood of cancer development [43,44].

Early diagnosis is pivotal for reducing mortality and improving prognosis in various types of GCs. In recent 
years, advancements in artificial intelligence (AI) technologies have made significant contributions to the 
diagnosis and treatment of these tumours. Studies indicate that deep learning and machine learning mod-
els enhance the accuracy of cervical cancer diagnosis and can be effectively utilised for screening purposes 
[45,46]. Furthermore, certain models can predict clinical benefits or the optimal time for cessation of treat-
ment in ovarian cancer [47]. Researchers have developed AI-based diagnostic prediction tools that are low-
cost, accessible, and accurate for diagnosing ovarian cancer. Additionally, AI has been clinically applied 
to digital pathology slides of gynaecologic tumours, where deep learning models demonstrate potential in 
accurately diagnosing these tumours, classifying histological subtypes, and predicting treatment response 
and prognosis. The role of AI in precise risk stratification and comprehensive management of gynaecologic 
cancer patients is increasingly important, providing robust support for improving patient survival rates 
and quality of life. Consequently, AI offers significant assistance in screening and diagnosing gynaecologic 
tumours, thereby aiding in reducing the global burden of these cancers [48–50].

Furthermore, in our study, South Africa, has consistently reported a higher incidence of GCs, including cer-
vical, ovarian, and uterine cancers. This phenomenon can be attributed to several factors, including a high 
prevalence of HPV infection, limited access to health care services, and socioeconomic disparities. Southern 
African countries, like South Africa, have recognised the urgency of implementing comprehensive cervi-

Figure 10. Projections of incidence and mortality rates of each gynae-
cological cancer (GC) in 2050. the projected incidence and mortal-
ity rates for various types of gynaecological cancers by 2050. The 
data highlights the anticipated significant increase in the burden of 
these cancers over the next three decades. The significant expected 
rise in both incidence and mortality rates underscores the need for 
enhanced research efforts, improved screening programmes, and 
innovative therapeutic approaches to mitigate the impact of gynae-
cological cancers on global health.
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cal cancer prevention programmes, such as HPV vaccination and cervical cancer screening, especially for 
women living with HIV. Eastern Africa has also shown a substantial burden of GCs, particularly cervical 
cancer. The prevalence of HPV and limited access to early detection and treatment services are among the 
key contributors to the high incidence in this region. Efforts to address these challenges, such as expand-
ing HPV vaccination programmes and increasing access to screening, have been ongoing, but there is still 
work to be done to bridge the gap in gynaecological cancer outcomes. Conversely, Northern Africa stands 
out with relatively lower incidence rates for GCs, including cervical cancer. Factors contributing to this dis-
parity may include differences in lifestyle, sexual behaviour, and regional variations in HPV prevalence. The 
lower incidence rates in Northern Africa provide an intriguing area for further investigation to uncover the 
specific factors that contribute to this phenomenon.

In Central Africa, the incidence of GCs, particularly cervical cancer, is notably higher. This region faces chal-
lenges such as limited access to health care services, lack of awareness about preventive measures, and a higher 
prevalence of HIV, which increases the risk of GCs among women living with the virus. Eswatini’s excep-
tionally high incidence and mortality rates of GCs, especially cervical cancer, are closely linked to its severe 
HIV epidemic. HIV-positive women are at a significantly higher risk of developing cervical cancer, and this 
country’s health care system faces challenges in providing comprehensive care and treatment for both HIV 
and GCs. Australia and New Zealand report relatively low gynaecological cancer incidence rates, which can 
be attributed to well-established health care systems, comprehensive cancer screening programmes, and pub-
lic health initiatives. These countries have also made significant progress in HPV vaccination efforts, which 
have contributed to reducing the burden of cervical cancer.

In addition, we have analysed eight countries with the top ten age-standardised incidence and mortality rates 
for GCs worldwide. In these countries, which are classified as low and medium HDI, and low- and middle-in-
come countries, cervical cancer-related cases and deaths constitute over 80% of all GCs. According to WHO 
statistics, there are significant disparities in HPV vaccine coverage, with some low-income countries report-
ing as low as 5% coverage among eligible girls, compared to approximately 90% coverage in many high-in-
come countries [51]. This disparity in vaccine coverage exacerbates existing health and economic inequalities.

Women face particular barriers to accessing the HPV vaccine, despite bearing a higher burden of HPV-related 
diseases. Furthermore, women often serve as primary caregivers within families, dedicating more time to 
unpaid care work compared to men. The greater burden of community disease on women, combined with 
their caregiving responsibilities, can limit their employment opportunities, financial security, and educational 
attainment, thereby exacerbating existing social inequalities [52]. The WHO’s advocacy for a single-dose HPV 
vaccine could help alleviate this disease burden and address inequalities rooted in gender norms. Unlike 
multiple-dose vaccines, single-dose vaccines reduce pressure on vaccine supply, lower production costs, and 
are easier to distribute. This can enhance the availability of HPV vaccines in low and medium HDI coun-
tries, facilitating vaccine delivery to hard-to-reach populations and increasing coverage. Improved HPV vac-
cine coverage can significantly reduce the disease burden caused by HPV infection and mitigate the social 
inequalities arising from gender norms [52].

In addition, we have selected eight countries with top ten age-standard incidence and mortality rates for GCs 
worldwide. Cervical cancer-related cases and deaths account for more than 80% among all GCs in these coun-
tries, which are classified as low and medium HDI countries and also low- and middle-income countries. 
According to statistics published by WHO, there are significant disparities in the coverage of HPV vaccines, 
with some low-income countries having as low as 5% coverage of HPV vaccine among eligible girls, while 
many high-income countries have approximately 90% coverage [51]. This vaccine inequality further exacer-
bates the existing health and economic disparities in these countries. The barrier of women to access HPV 
vaccine should be especially concerned, as they carry a higher burden of HPV-related diseases. Moreover, 
this is not the only way women are disadvantaged in the lack of HPV vaccine. In many communities, women 
are the primary caregivers within families, ‘spending more time on unpaid care work than men’. Under the 
greater burden of community disease compared with men, women’s additional caregiving responsibilities 
may limit their work, financial security and education, exacerbating existing social inequalities [52].

The incidence and characteristics of GCs vary significantly across different age groups, reflecting distinct pat-
terns and challenges within each age bracket as evidenced by our analysis of the GLOBOCAN data. In the 
0–19 age group, ovarian cancer emerges as a prominent concern, constituting the largest proportion of GC 
cases in this demographic. Notably, the 10–14 age group reports a higher incidence of new ovarian cancer 
cases, highlighting ovarian cancer’s predominance among female adolescents. Unfortunately, the mortality 
associated with ovarian cancer in the 0–19 age group is the highest among all GCs. Despite its relative rarity, 
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ovarian cancer ranks seventh in incidence and fifth in mortality among women aged 0–19 years. This can be 
attributed, in part, to the limitations of medical technology, which often lead to late-stage diagnoses and sub-
sequently poor prognosis for ovarian cancer patients [53,54]. As such, there is a critical need for the identifi-
cation of appropriate tumour markers to enable early diagnosis and intervention in this vulnerable age group.

Cervical cancer is most prevalent among the 20–59 age group, highlighting its significance in young and mid-
dle-aged women. In contrast, corpus cancer takes precedence in the above 60 age group, underscoring the 
shift in the predominant GC type with advancing age. Cervical cancer also stands out as the leading cause of 
GC-related deaths in the 20–79 age group, ranking third among all cancer types in this demographic. In the 
80 and above age group, ovarian cancer accounts for the highest proportion of GC-related deaths, presenting 
distinct age-specific challenges in terms of diagnosis and treatment. Endometrial cancer generally exhibits 
a relatively favourable prognosis; however, the outlook for patients with primary metastatic/recurrent endo-
metrial cancer is notably poor [53,55]. This underscores the importance of early detection and intervention 
for this subset of patients. Vulvar and vaginal cancers are considered rare GCs in the broader context [56,57]. 
Nonetheless, among children aged 0–14 years, these two cancers occupy the second and third positions in 
terms of the number of cases among all GCs, respectively. Rhabdomyosarcomas originating from the vagina 
stand out as the most common vaginal cancer in paediatric and adolescent patients, emphasising the unique 
nature of GCs in this age group [58].

These important clinical variations in the incidence, type, and prognosis of GCs across age groups underscore 
the importance of tailoring screening, prevention, and treatment strategies to the specific needs of different 
age cohorts. Moreover, ongoing research efforts are crucial to further elucidate the underlying factors contrib-
uting to these age-related disparities and to improve outcomes for all women affected by GCs.

Low HDI regions have been consistently reported to exhibit a higher incidence rate of GCs, as evidenced by 
data from the GLOBOCAN database. In these regions, the ASR reaches 33.0 per 100 000, which is the sec-
ond-highest incidence rates, underscoring the profound burden of GCs on populations with limited access to 
health care and socioeconomic resources. Intriguingly, very high HDI regions, although generally character-
ised by superior economic conditions and health care infrastructure, demonstrate the highest incidence rates, 
with an ASR of 34.8 per 100 000 for GCs. This finding suggests that the relationship between HDI and GC 
incidence is complex, and influenced by a multitude of factors beyond economic prosperity [59]. Countries 
classified as having very high HDI levels exhibit a unique juxtaposition of relatively high incidence rates and 
notably low mortality rates for GCs. This phenomenon can be attributed, in part, to their robust economies 
and well-developed health care systems, which enable earlier detection and access to advanced treatment 
options. The interplay between HDI and GC outcomes highlights the critical role of socio-economic factors 
in shaping the epidemiology of these cancers [59].

Conversely, low HDI countries face a starkly different scenario, marked by the highest incidence rates of GCs. 
Notably, this disparity is closely linked to a higher prevalence and incidence of HIV/AIDS and HPV infections 
with poor uptake of vaccinations within these regions when compared to medium, high, and very high HDI 
countries. The synergistic impact of HIV/AIDS and HPV infections on the incidence of GCs further accen-
tuates the pressing need for targeted interventions and health care infrastructure development in low HDI 
settings to mitigate the disproportionate burden of these diseases [60]. It is important to note that the rela-
tionship between HDI and the incidence and mortality of each specific type of gynaecological cancer varies 
considerably. Factors such as access to health care, awareness of preventive measures, and regional variations 
in risk factors contribute to this variability. Consequently, a nuanced understanding of the unique dynam-
ics driving GCs within different HDI contexts is essential for tailoring effective public health strategies and 
interventions to address the specific challenges faced by each region. Further research and analysis are war-
ranted to explore these intricate relationships and inform targeted approaches to reduce the incidence and 
mortality of GCs worldwide.

Future projections of the GCs burden in the world were estimated and the prediction is that the incidence and 
mortality of GCs are assumed to be the same as in 2022, and only population structure affects the results. In 
2050, the number of new cases and deaths in Eastern and Middle Africa is predicted to be higher. Therefore, 
it is necessary to examine the incidence of GCs in Eastern and Middle Africa. We also assumed six scenarios 
of change in the incidence and mortality, with annual rates of change for ASR ranging from −3 to +3%. New 
cases and deaths of GCs in 2050 can only be reduced if the incidence and mortality rates are reduced by 2 
and 3%, respectively. The number of new cases and deaths of cervical cancer, and the number of new cases 
of corpus uteri cancer and ovarian cancer all increased except −2 and −3%. These indicators can suggest the 
necessary steps to be taken to mitigate morbidity and mortality associated with new GC incidence rates in 



Zhu et al. 
PA

PE
R

S

2024  •  Vol. 14  •  04155 26 www.jogh.org • doi: 10.7189/jogh.14.04155

Ethics statement: Ethical approval was not needed in this study.

Data availability: The GLOBOCAN 2022 database provided the incidence and mortality rates for various catego-
ries of gynecological cancer, such as vulvar cancer, vaginal cancer, cervical cancer, uterine corpus cancer, and ovar-
ian cancer in the year 2022. This study primarily employed computational tools based on the R language. The uti-
lised scripts include “GLOBOCAN_Incidence_region.R,” which computes incident cases, deaths, and age-standardised 
rates (ASR). Population data associated with these cancers in 2022 were extracted from the United Nations (UN) web-
site. Health-related information for specific countries was sourced from the World Health Organization (WHO) web-
site. GLOBOCAN_Incidence_map.R Additionally, “GLOBOCAN_Percent.R” was utilised to calculate the percentage 
of major risk factors globally attributable to GC mortality. The correlation between EAPC and age-standardised inci-
dence rate (ASIR), age-standardised death rate (ASDR), and Human Development Index (HDI) was analysed using 
“GLOBOCAN_COR.R”. Finally, “Global_BAPC_prediction.R” was implemented to predict the future burden of GC 
using GLOBOCAN data.

Funding: This study was sponsored by the Henan Natural Science Foundation of China (Nos. 222300420534).

Authorship contributions: Binhua Zhu (BZ), Hao Gu (HG), Zhihan Mao (ZM), Narasimha M. Beeraka (NMB), Mahesh 
P A(MPA), Yufei Zheng (YZ), Ruiwen Zhao (RZ), Siting Li (SL), Prasath Manogaran (PM), Ruitai Fan (RF), Vladimir N 
Nikolenko (VNN), Xiang Zhao (XZ), Haixiao Wen (HW), Basappa Basappa (BB), Junqi Liu (JL) designed the concept 
and RF, JL, NMB analysed figures, study design, data collection, data analysis, data interpretation, writing the manu-
script; BZ, JL, NMB, RF, performed study design, data collection, data analysis, data interpretation, writing, proofread, 
edited and analysed the content of the article. All authors reviewed the manuscript and approved it before submission.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the 
corresponding author) and disclose no relevant interests.

Additional material
Online Supplementary Document

1  Zhang Y, Wanf R, Feng Y, Ma F. The role of sialyltransferases in gynecological malignant tumors. Life Sci. 2020;263:118670. 
Medline:33121992 doi:10.1016/j.lfs.2020.118670

2  Ajithkumar TV, Minimole AL, John MM, Ashokkumar OS. Primary fallopian tube carcinoma. Obstet Gynecol Surv. 
2005;60:247–52. Medline:15795632 doi:10.1097/01.ogx.0000158506.23663.79

3  Stasenko M, Fillipova O, Tew WP. Fallopian Tube Carcinoma. J Oncol Pract. 2019;15:375–82. Medline:31283415 doi:10.1200/
JOP.18.00662

4  Park IS, Kim SI, Han Y, Yoo J, Seol A, Jo H, et al. Risk of female-specific cancers according to obesity and menopausal sta-
tus in 2• 7 million Korean women: similar trends between Korean and Western women. Lancet Reg Health West Pac. 
2021;11:100146. Medline:34327357 doi:10.1016/j.lanwpc.2021.100146

5  Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68:394–424. Medline:30207593 
doi:10.3322/caac.21492

RE
FE

RE
N

C
E

S

the future on time. It is important to note that these estimates must be interpreted with caution given the 
current limited quality and coverage of cancer data worldwide. These updated estimates of cancer burden 
related to GCs can provide a crucial reference for setting health policy priorities subsequently advancing and 
expediting initiatives for cancer control to alleviate the existing and anticipated burden by the year 2050. 
Primary prevention is the key to reducing the incidence of GCs, while screening and early detection should 
be executed on time with utmost attention to high-risk groups depending on age and HDI.

CONCLUSIONS
This study highlights significant global inequalities in the incidence and mortality of GCs in 2022, based 
on data from The Global Cancer Observatory (GLOBOCAN). With 1 473 427 new cases and 680 372 deaths 
reported, the incidence rate observed as 30.3 per 100 000, and the mortality rate was 13.2 per 100 000. The 
highest incidence rates observed in Eastern Africa, while the highest mortality rates found in East Africa, 
regions also heavily affected by HIV and HPV. Conversely, Australia and New Zealand had the lowest mor-
tality rates. Countries with very high Human Development Index (HDI) exhibited the highest incidence of 
GCs, followed closely by low HDI countries. Notably, Eswatini recorded the highest incidence and mortality 
rates, whereas Yemen had the lowest. Projected trends indicate a rise in new cases and deaths from gynae-
cological cancers over the next two decades if current morbidity and mortality patterns persist. These find-
ings conclude the urgent need for targeted public health interventions and equitable health care resources to 
address the disparities in gynaecological cancer outcomes worldwide.

https://jogh.org/documents/2024/jogh-14-04155-s001.pdf
https://pubmed.ncbi.nlm.nih.gov/33121992
https://pubmed.ncbi.nlm.nih.gov/33121992
https://doi.org/10.1016/j.lfs.2020.118670
https://pubmed.ncbi.nlm.nih.gov/15795632
https://doi.org/10.1097/01.ogx.0000158506.23663.79
https://pubmed.ncbi.nlm.nih.gov/31283415
https://doi.org/10.1200/JOP.18.00662
https://doi.org/10.1200/JOP.18.00662
https://pubmed.ncbi.nlm.nih.gov/34327357
https://doi.org/10.1016/j.lanwpc.2021.100146
https://pubmed.ncbi.nlm.nih.gov/30207593
https://doi.org/10.3322/caac.21492


Gynaecological cancer burden by 2050

PA
PE

R
S

www.jogh.org • doi: 10.7189/jogh.14.04155 27 2024  •  Vol. 14  •  04155

 6  Funston G, O’Flynn H, Ryan NAJ, Hamilton W, Crosbie EJ. Recognizing gynecological cancer in primary care: risk factors, 
red flags, and referrals. Adv Ther. 2018;35:577–89. Medline:29516408 doi:10.1007/s12325-018-0683-3

 7  Okuda T, Sekizawa A, Purwosunu Y, Nagatsuka M, Morioka M, Hayashi M, et al. Genetics of endometrial cancers. Obstetrics 
and gynecology international. 2010;2010:984013. Medline:20396392 doi:10.1155/2010/984013

 8  Maxwell GL, Schildkraut JM, Calingaert B, Risinger JI, Dainty L, Marchbanks PA, et al. Progestin and estrogen potency 
of combination oral contraceptives and endometrial cancer risk. Gynecol Oncol. 2006;103:535–40. Medline:16740300 
doi:10.1016/j.ygyno.2006.03.046

 9  Lee JT, Kuo HY, Huang KG, Lin JR, Chen ML, et al. Diversity of sexual activity and correlates among women with gyneco-
logical cancer. Gynecol Oncol. 2020;159:503–8. Medline:32861538 doi:10.1016/j.ygyno.2020.08.005

10  Kulkarni A, Sun G, Manuppelli S, Mendez H, Rezendes J, Marin C, et al. Sexual health and function among patients receiv-
ing systemic therapy for primary gynecologic cancers. Gynecol Oncol. 2022;165:323–9. Medline:35307202 doi:10.1016/j.
ygyno.2022.03.008

11  Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global Cancer Statistics 2020: GLOBOCAN 
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. 2021;71:209–49. 
Medline:33538338 doi:10.3322/caac.21660

12  United Nations Statistics Division. Standard country or area codes for statistical use (M49). Available: https://unstats.un.org/
unsd/methodology/m49/. Accessed: 30 April 2021.

13  Segi M. Cancer mortality for selected sites in 24 countries (1950-1957). 1960: Department of Public Health, Tohoku 
University School of Medicine.

14  Doll R, Payne P, Waterhouse J. Cancer incidence in five continents: A Technical Report. Berlin: Springer-Verlag; 1966.
15  United Nations Statistics Division Standard country or area codes for statistical use (M49). https://unstats.un.org/unsd/

methodology/m49/.Accessed: 30 April 2021.
16  United Nations Development Programme. Human development report 2020. New York: United Nations; 2020.
17  Alinejad Mofrad S, Nasiri A, Mahmoudi Rad GH, Homaei Shandiz F. Spousal sexual life issues after gynecological cancer: a 

qualitative study. Support Care Cancer. 2021;29:3857–64. Medline:33386988 doi:10.1007/s00520-020-05912-0
18  Crosbie EJ, Kitson SJ, McAlpine JN, Mukhopadhyay A, Powell ME, Singh N, et al. Endometrial cancer. Lancet. 2022;399:1412–

28. Medline:35397864 doi:10.1016/S0140-6736(22)00323-3
19  Felix AS, Addison D. The intersection of gynecologic cancer, obesity, and cardiovascular disease. Gynecol Oncol. 

2022;165:403–4. Medline:35606066 doi:10.1016/j.ygyno.2022.05.004
20  Kölbl H, Bartl T. Obesity in Gynecologic Oncology. Geburtshilfe Frauenheilkd. 2020;80:1205–11. Medline:33293728 

doi:10.1055/a-1124-7139
21  Kim JY, Lee DW, Kim MJ, Shin JE, Shin YJ, Lee HN, et al. Secondhand smoke exposure, diabetes, and high BMI are risk 

factors for uterine cervical cancer: a cross-sectional study from the Korea national health and nutrition examination survey 
(2010-2018). BMC Cancer. 2021;21:880. Medline:34332564 doi:10.1186/s12885-021-08580-3

22  Thrastardottir TO, Copeland VJ, Constantinou C. The Association Between Nutrition, Obesity, Inflammation, and 
Endometrial Cancer: A Scoping Review. Curr Nutr Rep. 2023;12:98–121. Medline:36513957 doi:10.1007/s13668-022-
00447-8

23  Bao C, Yang R, Pedersen NL, Xu W, Xu H, Song R, et al. Overweight in midlife and risk of cancer in late life: A nationwide 
Swedish twin study. Int J Cancer. 2019;144:2128–34. Medline:30565668 doi:10.1002/ijc.32005

24  Baral SK, Biswas P, Kaium MA, Islam MA, Dey D, Saber MA, Rahaman TI, et al. A Comprehensive Discussion in Vaginal 
Cancer Based on Mechanisms, Treatments, Risk Factors and Prevention. Front Oncol. 2022;12:883805. Medline:35924174 
doi:10.3389/fonc.2022.883805

25  Klapdor R, Hillemanns P, Wölber L, Jückstock J, Hilpert F, de Gregorio N, et al. Association between obesity and vulvar can-
cer recurrence: an analysis of the AGO-CaRE-1 study. Int J Gynecol Cancer. 2020;30:920–6. Medline:32467335 doi:10.1136/
ijgc-2019-001187

26  Khanlarkhani N, Azizi E, Amidi F, Khodarahmian M, Salehi E, Pazhohan A, et al. Metabolic risk factors of ovarian cancer: 
a review. JBRA Assist Reprod. 2022;26:335–47. Medline:34751020

27  Agnew HJ, Kitson SJ, Crosbie EJ. Gynecological malignancies and obesity. Best Pract Res Clin Obstet Gynaecol. 2023;88:102337. 
Medline:37117071 doi:10.1016/j.bpobgyn.2023.102337

28  Sand FL, Urbute A, Ring LL, Kjaer AK, Belmonte F, Kjaer SK, et al. The influence of overweight and obesity on participa-
tion in cervical cancer screening: A systematic review and meta-analysis. Prev Med. 2023;172:107519. Medline:37080502 
doi:10.1016/j.ypmed.2023.107519

29  Urbute A, Kjaer SK, Kesmodel US, Frederiksen K, Thomsen LT, et al. Women with obesity participate less in cervical can-
cer screening and are more likely to have unsatisfactory smears: Results from a nationwide Danish cohort study. Prev Med. 
2022;159:107072. Medline:35460722 doi:10.1016/j.ypmed.2022.107072

30  Castle PE, Einstein MH, Sahasrabuddhe VV. Cervical cancer prevention and control in women living with human immu-
nodeficiency virus. CA Cancer J Clin. 2021;71:505–26. Medline:34499351 doi:10.3322/caac.21696

31  Kyrgiou M, Moscicki AB. Vaginal microbiome and cervical cancer. Semin Cancer Biol. 2022;86:189–98. Medline:35276341 
doi:10.1016/j.semcancer.2022.03.005

32  Castanheira CP, Sallas ML, Nunes RAL, Lorenzi NPC, Termini L, et al. Microbiome and Cervical Cancer. Pathobiology. 
2021;88:187–97. Medline:33227782 doi:10.1159/000511477

33  Roura E, Castellsagué X, Pawlita M, Travier N, Waterboer T, Margall N, et al. Smoking as a major risk factor for cervical can-
cer and pre-cancer: Results from the EPIC cohort. Int J Cancer. 2014;135:453–66. Medline:24338632 doi:10.1002/ijc.28666

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/29516408
https://doi.org/10.1007/s12325-018-0683-3
https://pubmed.ncbi.nlm.nih.gov/20396392
https://doi.org/10.1155/2010/984013
https://pubmed.ncbi.nlm.nih.gov/16740300
https://doi.org/10.1016/j.ygyno.2006.03.046
https://pubmed.ncbi.nlm.nih.gov/32861538
https://doi.org/10.1016/j.ygyno.2020.08.005
https://pubmed.ncbi.nlm.nih.gov/35307202
https://doi.org/10.1016/j.ygyno.2022.03.008
https://doi.org/10.1016/j.ygyno.2022.03.008
https://pubmed.ncbi.nlm.nih.gov/33538338
https://pubmed.ncbi.nlm.nih.gov/33538338
https://doi.org/10.3322/caac.21660
https://pubmed.ncbi.nlm.nih.gov/33386988
https://doi.org/10.1007/s00520-020-05912-0
https://pubmed.ncbi.nlm.nih.gov/35397864
https://doi.org/10.1016/S0140-6736(22)00323-3
https://pubmed.ncbi.nlm.nih.gov/35606066
https://doi.org/10.1016/j.ygyno.2022.05.004
https://pubmed.ncbi.nlm.nih.gov/33293728
https://doi.org/10.1055/a-1124-7139
https://pubmed.ncbi.nlm.nih.gov/34332564
https://doi.org/10.1186/s12885-021-08580-3
https://pubmed.ncbi.nlm.nih.gov/36513957
https://doi.org/10.1007/s13668-022-00447-8
https://doi.org/10.1007/s13668-022-00447-8
https://pubmed.ncbi.nlm.nih.gov/30565668
https://doi.org/10.1002/ijc.32005
https://pubmed.ncbi.nlm.nih.gov/35924174
https://doi.org/10.3389/fonc.2022.883805
https://pubmed.ncbi.nlm.nih.gov/32467335
https://doi.org/10.1136/ijgc-2019-001187
https://doi.org/10.1136/ijgc-2019-001187
https://pubmed.ncbi.nlm.nih.gov/34751020
https://pubmed.ncbi.nlm.nih.gov/37117071
https://pubmed.ncbi.nlm.nih.gov/37117071
https://doi.org/10.1016/j.bpobgyn.2023.102337
https://pubmed.ncbi.nlm.nih.gov/37080502
https://doi.org/10.1016/j.ypmed.2023.107519
https://pubmed.ncbi.nlm.nih.gov/35460722
https://doi.org/10.1016/j.ypmed.2022.107072
https://pubmed.ncbi.nlm.nih.gov/34499351
https://doi.org/10.3322/caac.21696
https://pubmed.ncbi.nlm.nih.gov/35276341
https://doi.org/10.1016/j.semcancer.2022.03.005
https://pubmed.ncbi.nlm.nih.gov/33227782
https://doi.org/10.1159/000511477
https://pubmed.ncbi.nlm.nih.gov/24338632
https://doi.org/10.1002/ijc.28666


Zhu et al. 
PA

PE
R

S

2024  •  Vol. 14  •  04155 28 www.jogh.org • doi: 10.7189/jogh.14.04155

34  Olawaiye AB, Cuello MA, Rogers LJ. Cancer of the vulva: 2021 update. Int J Gynaecol Obstet. 2021. 155 Suppl 1:7–18. 
Medline:34669204 doi:10.1002/ijgo.13881

35  Adams TS, Rogers LJ, Cuello MA. Cancer of the vagina: 2021 update. Int J Gynaecol Obstet. 2021. 155 Suppl 1:19–27. 
Medline:34669198 doi:10.1002/ijgo.13867

36  Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023;73:17–48. Medline:36633525 
doi:10.3322/caac.21763

37  Athanasiou A, Bowden S, Paraskevaidi M, Fotopoulou C, Martin-Hirsch P, Paraskevaidis E, et al. HPV vaccination and cancer 
prevention. Best Pract Res Clin Obstet Gynaecol. 2020;65:109–24. Medline:32284298 doi:10.1016/j.bpobgyn.2020.02.009

38  Sundström K, Elfström KM. Advances in cervical cancer prevention: Efficacy, effectiveness, elimination? PLoS Med. 
2020;17:e1003035. Medline:31990905 doi:10.1371/journal.pmed.1003035

39  Raglan O, Kalliala I, Markozannes G, Cividini S, Gunter MJ, Nautiyal J, et al. Risk factors for endometrial cancer: An umbrella 
review of the literature. Int J Cancer. 2019;145:1719–30. Medline:30387875 doi:10.1002/ijc.31961

40  Troisi R, Bjørge T, Gissler M, Grotmol T, Kitahara CM, Myrtveit Saether SM, et al. The role of pregnancy, perinatal fac-
tors and hormones in maternal cancer risk: a review of the evidence. J Intern Med. 2018;283:430–45. Medline:29476569 
doi:10.1111/joim.12747

41  Hankinson SE, Colditz GA, Hunter DJ, Willett WC, Stampfer MJ, Rosner B, et al. A prospective study of reproduc-
tive factors and risk of epithelial ovarian cancer. Cancer. 1995;76:284–90. Medline:8625104 doi:10.1002/1097-
0142(19950715)76:2<284::AID-CNCR2820760219>3.0.CO;2-5

42  Rahangdale L, Mungo C, O’Connor S, Chibwesha CJ, Brewer NT, et al. Human papillomavirus vaccination and cervical 
cancer risk. BMJ. 2022;379:e070115. Medline:36521855 doi:10.1136/bmj-2022-070115

43  Sideris M, Menon U, Manchanda R. Screening and prevention of ovarian cancer. Med J Aust. 2024;220:264–74. 
Medline:38353066 doi:10.5694/mja2.52227

44  Wang X, Glubb DM, O’Mara TA. Dietary Factors and Endometrial Cancer Risk: A Mendelian Randomization Study. Nutrients. 
2023;15:603. Medline:36771310 doi:10.3390/nu15030603

45  Egemen D, Perkins RB, Cheung LC, Befano B, Rodriguez AC, Desai K, et al. Artificial intelligence-based image analysis in 
clinical testing: lessons from cervical cancer screening. J Natl Cancer Inst. 2024;116:26–33. Medline:37758250 doi:10.1093/
jnci/djad202

46  Xue P, Xu HM, Tang HP, Weng HY, Wei HM, Wang Z, et al. Improving the Accuracy and Efficiency of Abnormal Cervical 
Squamous Cell Detection With Cytologist-in-the-Loop Artificial Intelligence. Mod Pathol. 2023;36:100186. Medline:37059230 
doi:10.1016/j.modpat.2023.100186

47  Shrestha P, Poudyal B, Yadollahi S, E Wright D, V Gregory A, D Warner J, et al. A systematic review on the use of artificial 
intelligence in gynecologic imaging-Background, state of the art, and future directions. Gynecol Oncol. 2022;166:596–605. 
Medline:35914978 doi:10.1016/j.ygyno.2022.07.024

48  Cai G, Huang F, Gao Y, Li X, Chi J, Xie J, et al. Artificial intelligence-based models enabling accurate diagnosis of ovar-
ian cancer using laboratory tests in China: a multicentre, retrospective cohort study. Lancet Digit Health. 2024;6:e176–86. 
Medline:38212232 doi:10.1016/S2589-7500(23)00245-5

49  Wang YL, Gao S, Xiao Q, Li C, Grzegorzek M, Zhang YY, et al. Role of artificial intelligence in digital pathology for gyneco-
logical cancers. Comput Struct Biotechnol J. 2024;24:205–12. Medline:38510535 doi:10.1016/j.csbj.2024.03.007

50  Jiang Y, Wang C, Zhou S. Artificial intelligence-based risk stratification, accurate diagnosis and treatment prediction in gyne-
cologic oncology. Semin Cancer Biol. 2023;96:82–99. Medline:37783319 doi:10.1016/j.semcancer.2023.09.005

51  Dorji T, Nopsopon T, Tamang ST, Pongpirul K. Human papillomavirus vaccination uptake in low-and middle-income coun-
tries: a meta-analysis. EClinicalMedicine. 2021;34:100836. Medline:33997733 doi:10.1016/j.eclinm.2021.100836

52  Mathew M, Hackett K, Barnabas RV, Emerson CI. Evaluation of a single-dose HPV vaccine strategy for promoting vaccine, 
health, and gender equity. Lancet Infect Dis. 2024;S1473-3099:00227–5.

53  Koskas M, Amant F, Mirza MR, Creutzberg CL. Cancer of the corpus uteri: 2021 update. Int J Gynaecol Obstet. 2021;155:45–
60. Medline:34669196 doi:10.1002/ijgo.13866

54  Xiao Y, Bi M, Guo H, Li M. Multi-omics approaches for biomarker discovery in early ovarian cancer diagnosis. EBioMedicine. 
2022;79:104001. Medline:35439677 doi:10.1016/j.ebiom.2022.104001

55  Tronconi F, Nero C, Giudice E, Salutari V, Musacchio L, Ricci C, et al. Advanced and recurrent endometrial cancer: State 
of the art and future perspectives. Crit Rev Oncol Hematol. 2022;180:103851. Medline:36257537 doi:10.1016/j.critrev-
onc.2022.103851

56  Jhingran A. Updates in the treatment of vaginal cancer. Int J Gynecol Cancer. 2022;32:344–351. Medline:35256422 
doi:10.1136/ijgc-2021-002517

57  Barry PN, Ling DC, Beriwal S. Definitive chemoradiation or radiation therapy alone for the management of vulvar cancer. 
Int J Gynecol Cancer. 2022;32:332–337. Medline:35256420 doi:10.1136/ijgc-2021-002530

58  Pommert L, Bradley W. Pediatric gynecologic cancers. Curr Oncol Rep. 2017;19:44. Medline:28501984 doi:10.1007/s11912-
017-0604-7

59  Kamamoto S, Murayama A, Hamaki T, Kusumi E, Kami M. HPV vaccination and cervical cancer screening. Lancet. 
2022;399:1939–40. Medline:35598620 doi:10.1016/S0140-6736(22)00106-4

60  Lou L-X, Chen Y, Yu CH, Li YM, Ye J. National HIV/AIDS mortality, prevalence, and incidence rates are associated with 
the Human Development Index. Am J Infect Control. 2014;42:1044–8. Medline:25278391 doi:10.1016/j.ajic.2014.06.029

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/34669204
https://pubmed.ncbi.nlm.nih.gov/34669204
https://doi.org/10.1002/ijgo.13881
https://pubmed.ncbi.nlm.nih.gov/34669198
https://pubmed.ncbi.nlm.nih.gov/34669198
https://doi.org/10.1002/ijgo.13867
https://pubmed.ncbi.nlm.nih.gov/36633525
https://doi.org/10.3322/caac.21763
https://pubmed.ncbi.nlm.nih.gov/32284298
https://doi.org/10.1016/j.bpobgyn.2020.02.009
https://pubmed.ncbi.nlm.nih.gov/31990905
https://doi.org/10.1371/journal.pmed.1003035
https://pubmed.ncbi.nlm.nih.gov/30387875
https://doi.org/10.1002/ijc.31961
https://pubmed.ncbi.nlm.nih.gov/29476569
https://doi.org/10.1111/joim.12747
https://pubmed.ncbi.nlm.nih.gov/8625104
https://doi.org/10.1002/1097-0142(19950715)76:2%3c284::AID-CNCR2820760219%3e3.0.CO;2-5
https://doi.org/10.1002/1097-0142(19950715)76:2%3c284::AID-CNCR2820760219%3e3.0.CO;2-5
https://pubmed.ncbi.nlm.nih.gov/36521855
https://doi.org/10.1136/bmj-2022-070115
https://pubmed.ncbi.nlm.nih.gov/38353066
https://pubmed.ncbi.nlm.nih.gov/38353066
https://doi.org/10.5694/mja2.52227
https://pubmed.ncbi.nlm.nih.gov/36771310
https://doi.org/10.3390/nu15030603
https://pubmed.ncbi.nlm.nih.gov/37758250
https://doi.org/10.1093/jnci/djad202
https://doi.org/10.1093/jnci/djad202
https://pubmed.ncbi.nlm.nih.gov/37059230
https://doi.org/10.1016/j.modpat.2023.100186
https://pubmed.ncbi.nlm.nih.gov/35914978
https://pubmed.ncbi.nlm.nih.gov/35914978
https://doi.org/10.1016/j.ygyno.2022.07.024
https://pubmed.ncbi.nlm.nih.gov/38212232
https://pubmed.ncbi.nlm.nih.gov/38212232
https://doi.org/10.1016/S2589-7500(23)00245-5
https://pubmed.ncbi.nlm.nih.gov/38510535
https://doi.org/10.1016/j.csbj.2024.03.007
https://pubmed.ncbi.nlm.nih.gov/37783319
https://doi.org/10.1016/j.semcancer.2023.09.005
https://pubmed.ncbi.nlm.nih.gov/33997733
https://doi.org/10.1016/j.eclinm.2021.100836
https://pubmed.ncbi.nlm.nih.gov/34669196
https://doi.org/10.1002/ijgo.13866
https://pubmed.ncbi.nlm.nih.gov/35439677
https://doi.org/10.1016/j.ebiom.2022.104001
https://pubmed.ncbi.nlm.nih.gov/36257537
https://doi.org/10.1016/j.critrevonc.2022.103851
https://doi.org/10.1016/j.critrevonc.2022.103851
https://pubmed.ncbi.nlm.nih.gov/35256422
https://doi.org/10.1136/ijgc-2021-002517
https://pubmed.ncbi.nlm.nih.gov/35256420
https://doi.org/10.1136/ijgc-2021-002530
https://pubmed.ncbi.nlm.nih.gov/28501984
https://doi.org/10.1007/s11912-017-0604-7
https://doi.org/10.1007/s11912-017-0604-7
https://pubmed.ncbi.nlm.nih.gov/35598620
https://doi.org/10.1016/S0140-6736(22)00106-4
https://pubmed.ncbi.nlm.nih.gov/25278391
https://doi.org/10.1016/j.ajic.2014.06.029

