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Summary
Background The global status of women’s health is underestimated, particularly the burden on women of child-
bearing age (WCBA). We aim to investigate the pattern and trend of female cancers among WCBA from 1990 to 2021.

Methods We retrieved data from the Global Burden of Disease Study (GBD) 2021 on the incidence and disability-
adjusted life-years (DALYs) of four major female cancers (breast, cervical, uterine, and ovarian cancer) among
WCBA (15–49 years) in 204 countries and territories from 1990 to 2021. Estimated annual percentage changes
(EAPC) in the age-standardised incidence and DALY rates of female cancers, by age and socio-demographic index
(SDI), were calculated to quantify the temporal trends. Spearman correlation analysis was used to examine the
correlation between age-standardised rates and SDI.

Findings In 2021, an estimated 1,013,475 new cases of overall female cancers were reported globally, with a significant
increase in age-standardised incidence rate (EAPC 0.16%), and a decrease in age-standardised DALY rate (−0.73%)
from 1990 to 2021. Annual increase trends of age-standardised incidence rate were observed in all cancers, except
for that in cervical cancer. Contrary, the age-standardised DALY rate decreased in all cancers. Breast and cervical
cancers were prevalent among WCBA worldwide, followed by ovarian and uterine cancers, with regional
disparities in the burden of four female cancers. In addition, the age-standardised incidence rates of breast,
ovarian, and uterine cancers basically showed a consistent upward trend with increasing SDI, while both the age-
standardised incidence and DALY rates in cervical cancer exhibited downward trends with SDI. Age-specific rates
of female cancers increased with age in 2021, with the most significant changes observed in younger age groups,
except for uterine cancer.

Interpretation The rising global incidence of female cancers, coupled with regional variations in DALYs, underscores
the urgent need for innovative prevention and healthcare strategies to mitigate the burden among WCBA worldwide.
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Research in context

Evidence before this study
We used the keywords “breast cancer”, “gynecologic cancer”,
“cervical cancer”, “uterine cancer”, “ovarian cancer”, “global
burden”, and “women of child-bearing age” to search PubMed
and Web of Science from database inception to May 24th,
2024. Several recent studies have indicated that rapid socio-
economic development has contributed to an increase in the
incidence of female cancers and a trend towards younger ages
at diagnosis, while persistent issues such as regional
disparities and gender inequality have led to inequalities in
the survival rates of women with cancer. To date, there has
been no analysis of global burden and trends in the four
major female cancers among women of child-bearing age
(WCBA). The United Nations General Assembly calls for action
towards the Sustainable Development Goals related to health,
poverty, and gender, and aims to eliminate cervical cancer as a
public health issue by 2030. One of the key actions is to
provide tailored comprehensive healthcare and primary health
services for WCBA. However, there is a scarcity of existing
global- and regional-level female cancer among WCBA
surveillance data, and the quality varies greatly.

Added value of this study
This study first analyse the global trends in the incidence and
disability-adjusted life-years (DALY) of four major female

cancers (breast cancer, cervical cancer, uterine cancer, ovarian
cancer) among WCBA (15–49 years) in 204 countries and
territories from 1990 to 2021, considering age and socio-
demographic index. The findings of this study provide
valuable insights for the development of evidence-based
healthcare strategies and the allocation of resources aimed at
mitigating the burden of female cancers among WCBA. This
underscores the necessity for a comprehensive approach to
prevention, screening, and care tailored specifically to this
demographic group.

Implications of all the available evidence
Female cancers among WCBA pose a global public health
challenge. The age-standardised incidence rate of female
cancers increased worldwide from 1990 to 2021, mainly
attributable to breast, ovarian, and uterine cancers. Although
the age-standardised DALY rate of female cancers decreased
worldwide from 1990 to 2021, there were also regional and
demographic disparities for each cancer. Health-care providers
should be aware of gender inequality and other societal
factors on the risk of female cancers in WCBA and should
develop region- and age-appropriate primary intervention,
secondary intervention and health care.
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Introduction
Breast cancer, cervical cancer, ovarian cancer, and
uterine cancer represent significant health issues for
women worldwide.1 With the global increase in the fe-
male population and rapid social development, the
burden of these cancers is steadily rising, accompanied
by a discernible trend towards women of child-bearing
age (WCBA).2 Breast cancer is one of the most com-
mon cancers among women across the world, while
cervical cancer remains a leading cause of cancer-related
deaths in some developing countries.3,4 Although
ovarian cancer and uterine cancer have relatively lower
incidence rates, they are nonetheless significant types of
malignancies affecting the female reproductive system.5

There are striking disparities across regions and
countries in female cancers.6 Some regions may suffer
from inadequate medical resources and insufficient
healthcare services, leading to delayed cancer screening
and treatment, thereby increasing the incidence and
mortality rates of these diseases. An International
Agency for Research on Cancer study of two million
women from 81 countries found that nearly one-third of
breast cancer cases were late-stage in sub-Saharan Af-
rica, while only one-tenth in Europe and North Amer-
ica,7 highlighting a correlation between lower
socioeconomic status and late-stage breast cancer diag-
nosis. According to the World Health Organization
(WHO), cervical cancer is the fourth most common
cancer among women globally, with approximately 94%
of the 350,000 deaths occurring in low- and middle-
income countries.8 There is still inadequate coverage
of cervical cancer screening and human papillomavirus
(HPV) vaccination in certain less developed countries,
contributing to persistently high incidence rates of cer-
vical cancer.9 Unhealthy lifestyles and environmental
pollution due to rapid development in developing
countries may also contribute to an increased risk of
female cancers. The latest Global Cancer Statistics
indicate that the mortality rates for breast and cervical
cancers among women in developing countries are
significantly higher than in developed countries (15.3
and 12.4 cases per 100,000 people, respectively,
compared to 11.3 and 4.8 cases per 100,000 people).10

Therefore, comprehensive research and analysis of the
burden of female cancers among WCBA in different
regions and countries are essential for developing more
targeted prevention and control strategies.

The Global Burden of Diseases, Injuries, and Risk
Factors Study provided a systematic approach to assess
the burden of female cancers in 204 countries and ter-
ritories, offering a unique opportunity to understand the
underlying burden trends across the past three de-
cades.11 Considering that WCBA represents a crucial
demographic group for reproductive health and family
planning, effective interventions for female cancers
during this age period can contribute to improving
www.thelancet.com Vol 74 August, 2024
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global women’s health and population fertility issues. In
this study, we focus on the four major female cancers
(breast cancer, cervical cancer, ovarian cancer, and
uterine cancer) that affect the female reproductive sys-
tem and aim to estimate the patterns and trends of their
incidence and disability-adjusted life-years (DALYs)
among WCBA, to provide insights for tailored policies
and strategies concerning prevention, screening, and
treatment, ultimately benefiting reproductive and
population fertility health.
Methods
Study population and data collection
In this study, we analysed data on female cancers from
the Global Burden of Diseases, Injuries, and Risk
Factors Study (GBD) 2021. Despite the diverse occur-
rence of cancers in women, such as breast, cervical,
ovarian, uterine, vulvar, and vaginal cancers, GBD 2021
only provided estimates of the burden of four major
female cancers (breast cancer, cervical cancer, ovarian
cancer, and uterine cancer) (https://ghdx.healthdata.
org/record/ihme-data/gbd-2021-cause-icd-code-mappings).
In addition, according to the GBD definition, fallopian
tube cancer is not included under ovarian cancer. The
international classification of disease codes of these four
cancers in GBD 2021 were defined in the supplemen-
tary appendix (Appendix 1). Moreover, according to the
definition from WHO, women of child-bearing age
(WCBA) was defined as 15–49 years.12

The GBD 2021, supported by over 11,500 collabora-
tors from 164 countries, systematically assesses global
health status and disease burden through extensive data
provision, review, and analysis. The data sources can be
found through the GBD 2021 Data Input Sources Tool
(https://ghdx.healthdata.org/gbd-2021/sources) from
the Institute for Health Metrics and Evaluation website.
An overview of GBD data collection, modeling/analysis,
and dissemination was provided in the supplementary
appendix (Appendix 2). Details of the disease model of
the four female cancers are presented in the GBD 2021
methods appendices (https://www.healthdata.org/gbd/
methods-appendices-2021/cancers). In this study, we
extracted numbers and rates on the incidence and
DALYs of the four major female cancers within the age
range of 15–49 years from the GBD 2021 through the
GBD Results Tool (https://vizhub.healthdata.org/gbd-
results/).

The socio-demographic index (SDI) is estimated to
represent a comprehensive development status that
exhibits a robust correlation with health outcomes. It is
derived from the geometric mean of 0–1 indices of the
fertility rates among females under the age of 25, average
years of education for individuals aged 15 and above, and
lag-distributed income per capita. For GBD 2021, final
SDI values were multiplied by 100 for reporting. An SDI
of 0 signifies the theoretical minimum level of
www.thelancet.com Vol 74 August, 2024
development relevant to health, while an SDI of 100
represents the theoretical maximum level. A recent GBD
2021 capstone paper described how SDI is assembled
and categorized the 204 countries into five quintiles (low,
low-middle, middle, high-middle, and high) based on
their country-level SDI estimates for the year 2021.13

Statistical analysis
We calculated age-standardised rates (ASRs) per 100,000
people of WCBA from 15 to 49 years, according to the
formula11 (1):

∑N
i=1αiWi

∑N
i=1Wi

(1)

In the equation, αi denotes the age-specific rate in the ith
age group, while Wi signifies the count of individuals
within the same age group as per the GBD 2021 standard
population. N is the total number of age groups. The 95%
confidence interval (CI) was determined by “ageadjust.
direct” function of package “epitools” within R software.14

We calculated the estimated annual percentage
change (EAPC) in ASR to evaluate the average changing
trends over a specified time interval.15 We assumed the
natural logarithm of ASR fit the linear regressions
model γ = α + βx + ε (2), where γ refers to ln (ASR),
and x is the calendar year. Therefore:

ln (ASR) = α + βx + ε (3)

EAPCwith 95% CI = 100 × (eβ − 1) (4)

We identified an ASR as indicative of an increasing
or decreasing trend over time if both the EAPC and its
95% CI were above or below zero, respectively. In
instances where the 95% CI encompassed zero, we
deemed the change in ASR statistically insignificant.

We employed local regression smoothing models
(loess) using “geom_smooth” function of package
“ggplot2” to fit the correlation between the burdens of
female cancers among WCBA and SDI across 21
regions and 204 countries and territories. Additionally,
we used Spearman correlation analysis to compute the
r indices and p values for the relationship between
burdens and SDI 2021. In addition, considering the
distribution of SDI across countries changed much
from 1990 to 2021, we calculated the EAPC of SDI by
204 countries, and used Spearman correlation analysis
to assess the relationship between EAPCs of SDI and
ASRs. We regarded p < 0.05 as statistically significant.
All statistical analysis and graphical representations
were conducted using R software (version 4.2.2).

Ethics statement
For GBD studies, the Institutional Review Board of the
University of Washington reviewed and approved a
3
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waiver of informed consent (https://www.healthdata.
org/research-analysis/gbd).

Role of the funding source
The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. All authors had full access to all
the data in the study and accepted responsibility to
submit for publication.
Results
Global, regional, and national burden of overall
female cancers
In 2021, the global incidence of overall female cancers
was approximately 1,013,475 cases, with an age-
standardised incidence rate of 50.7 per 100,000 popu-
lation. The global DALYs was approximately 12,512,451
cases, with an age-standardised DALY rate of 626.8
per 100,000 population (Table 1). Throughout 21 GBD
regions and 204 countries, the highest age-standardised
incidence rates were found in Central Latin America
(78.0), Monaco (133.3), and the highest age-standardised
DALY rates were recorded in Southern Sub-Saharan
Africa (1346.4), Kiribati (2129.6), respectively (Table 1,
Table S1, Fig. 1A, Fig. 2A and B).

From 1990 to 2021, the global age-standardised
incidence rate increased with an EAPC of 0.16, while
the age-standardised DALY rate decreased with an
EAPC of −0.73 (Table 1). Across the regional and
national levels, the most rapid increases of age-
standardised incidence rate were observed in North
Africa and Middle East (EAPC = 2.45) and Lesotho (4.49)
(Table 1, Table S1, Figs. 1B, Fig. 2C). The age-
standardised DALY rate in most regions decreased
significantly except for three regions (Southern Sub-
Saharan Africa (EAPC = 1.53) and North Africa and
Middle East (0.56) increased significantly, and Central
Sub-Saharan Africa remained stable). The most rapid
increase of age-standardised DALY rate across countries
was Lesotho (EAPC = 4.38) (Table 1, Table S1, Figs. 1B,
Fig. 2D).

Regional disparities in the burden of four female
cancers
In 2021, the global numbers of new cases for breast,
cervical, ovarian, and uterine cancers among WCBA
were documented as 561,438, 307,428, 85,749, and
58,860, respectively. Correspondingly, their age-
standardised incidence rates per 100,000 population
were 28.1, 15.4, 4.3, and 2.9 cases. The global DALYs of
breast, cervical, ovarian, and uterine cancers and their
age-standardised DALY rates (cases per 100,000 pop-
ulation) reported among WCBA were 6,659,460
(333.1), 4,184,314 (209.8), 1,294,996 (65.1), and
373,682 (18.7), respectively (Table 1, Fig. 1A). In
particular, the four female cancers showed higher
numbers of new cases and DALYs in East Asia, South
Asia, and Southeast Asia among all regions (Fig. 3A
and B). Breast cancer constituted both the highest
proportion of all incident cases (55.40%) and DALYs
(53.22%) globally among female cancers, followed by
cervical cancer (30.33% and 33.44%), ovarian cancer
(8.46% and 10.35%), and uterine cancer (5.81% and
2.99%) (Fig. 3C and D). In 2021, the highest age-
standardised incidence rates (per 100,000 population)
were reported in High-income North America for
breast cancer (48.2), in Southern Sub-Saharan Africa
for cervical cancer (42.0), in Southeast Asia for ovarian
cancer (8.5), and in Eastern Europe for uterine cancer
(10.0). While the highest age-standardised DALY rates
(per 100,000 population) of breast, cervical, ovarian,
and uterine cancers were reported in Oceania (617.6),
Southern Sub-Saharan Africa (737.4), Eastern Europe
(106.7), and Caribbean (63.6), respectively (Tables S2–
S5, Fig. 1A).

From 1990 to 2021, the global age-standardised
incidence rates significantly increased for breast can-
cer (EAPC = 0.49), ovarian cancer (0.06), and uterine
cancer (0.45), while a significantly decrease trend was
observed for cervical cancer (−0.39). On the contrary, the
global age-standardised DALY rate decreased for all four
female cancers, including breast cancer (EAPC = −0.39),
cervical cancer (−1.25), ovarian cancer (−0.38), and
uterine cancer (−1.23) (Table 1, Fig. 1B). Regarding the
21 regions, the age-standardised incidence rate
increased across 15, 4, 13, 18 regions for breast cancer,
cervical cancer, ovarian cancer, uterine cancer, with the
highest increases in North Africa and Middle East
(EAPC = 3.39), Southern Sub-Saharan Africa (1.94),
Andean Latin America (2.39), High-income Asia Pacific
(3.09), respectively. The age-standardised DALY rate
increased across 9, 2, 12, 7 regions for breast cancer,
cervical cancer, ovarian cancer, uterine cancer, and the
most significant increases were observed in North Af-
rica and Middle East (EAPC = 1.44), Southern Sub-
Saharan Africa (1.66), Andean Latin America (1.79),
and High-income North America (1.68), respectively
(Tables S2–S5, Fig. 1B).

At the national level, the highest age-standardised
incidence rates of breast, cervical, ovarian, and uterine
cancers were observed in Bahamas, Kiribati, Seychelles,
and Cuba, while the highest age-standardised DALY
rates were recorded in Nauru, Kiribati, Bahamas, and
Guyana for breast, cervical, ovarian, and uterine cancers,
respectively. The most significant increases of age-
standardised rates of incidence and DALYs were both
observed in Türkiye (EAPC = 7.42, EAPC = 4.62,
respectively) for breast cancer, Lesotho (5.00, 4.92) for
cervical cancer, and Ecuador (6.83, 6.32) for ovarian
cancer. For uterine cancer, the fastest increasing trend
in age-standardised rates of incidence and DALYs were
in Italy (4.67) and Zimbabwe (4.13), respectively
(Tables S6–S9, Figures S1–S4).
www.thelancet.com Vol 74 August, 2024
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Characteristics Incidence DALYs

Number of cases,
1990

Age-standardised
rate per 100,000
population, 1990

Number of cases,
2021

Age-standardised
rate per 100,000
population, 2021

Estimated annual
percentage change,
1990–2021

Number of cases,
1990

Age-standardised
rate per 100,000
population, 1990

Number of cases,
2021

Age-standardised
rate per 100,000
population, 2021

Estimated annual
percentage change,
1990–2021

Global 537,074
(500,166–576,819)

47.1 (47.0–47.2) 1,013,475
(929,748–1,099,212)

50.7
(50.6–50.8)

0.16
(0.11–0.21)

8,594,286
(7,829,497–9,394,514)

754.1
(753.6–754.6)

12,512,451
(11,420,690–13,629,892)

626.8
(626.4–627.1)

−0.73
(−0.82 to −0.64)

Causes

Breast cancer 256,716
(246,082–270,224)

23.1
(23.0–23.2)

561,438
(523,147–602,978)

28.1
(28.0–28.1)

0.49
(0.44–0.55)

3,992,794
(3,744,654–4,279,174)

354.6
(354.3–355.0)

6,659,460
(6,192,226–7,145,549)

333.1
(332.9–333.4)

−0.39
(−0.49 to −0.28)

Cervical cancer 204,495
(190,490–219,886)

17.4
(17.4–17.5)

307,428
(280,667–335,692)

15.4
(15.4–15.5)

−0.39
(−0.48 to −0.29)

3,509,984
(3,192,517–3,843,599)

303.9
(303.6–304.2)

4,184,314
(3,779,641–4,629,605)

209.8
(209.6–210.0)

−1.25
(−1.34 to −1.16)

Ovarian cancer 47,983
(40,523–55,870)

4.1
(4.0–4.1)

85,749
(75,169–95,090)

4.3
(4.3–4.4)

0.06
(0.00–0.12)

799,648
(674,906–931,352)

69.6
(69.5–69.8)

1,294,996
(1,139,827–1,431,298)

65.1
(65.0–65.2)

−0.38
(−0.45 to −0.31)

Uterine cancer 27,880
(23,071–30,840)

2.5
(2.5–2.6)

58,860
(50,765–65,452)

2.9
(2.9–3.0)

0.45
(0.32–0.57)

291,860
(217,420–340,389)

25.9
(25.8–26.0)

373,682
(308,997–423,441)

18.7
(18.6–18.7)

−1.23
(−1.34 to −1.13)

GBD regions

Andean Latin
America

3447
(2927–4083)

46.4
(44.8–48.0)

9542
(7181–12,366)

56.2
(55.0–57.3)

0.44
(0.27–0.60)

69,628
(59,231–81,917)

944.1
(937.0–951.2)

120,786
(91,396–156,536)

712.7
(708.7–716.7)

−1.12
(−1.26 to −0.97)

Australasia 4117
(3787–4459)

76.4
(74.1–78.8)

5150
(4481–5819)

62.8
(61.1–64.6)

−0.48
(−0.59 to −0.38)

43,424
(40,231–46,552)

806.7
(799.1–814.3)

32,381
(28,891–36,249)

395.1
(390.8–399.4)

−2.28
(−2.36 to −2.21)

Caribbean 5077
(4567–5718)

65.2
(63.4–67.0)

8584
(6996–10,441)

70.6
(69.1–72.1)

0.18
(0.07–0.29)

85,073
(74,253–98,505)

1091.6
(1084.2–1099.0)

125,483
(98,894–158,682)

1032.7
(1027.0–1038.4)

−0.20
(−0.28 to −0.11)

Central Asia 6549
(6128–6966)

50.8
(49.5–52.0)

10,345
(8909–11,837)

41.7
(40.9–42.5)

−0.47
(−0.58 to −0.36)

113,062
(106,285–120,264)

880.4
(875.1–885.7)

145,434
(125,593–167,495)

586.8
(583.8–589.9)

−1.26
(−1.38 to −1.13)

Central Europe 21,487
(20,418–22,605)

67.1
(66.2–68.0)

20,039
(18,032–22,218)

60.6
(59.8–61.5)

−0.44
(−0.60 to −0.28)

315,219
(300,526–329,775)

984.8
(981.3–988.2)

187,852
(168,972–206,819)

565.0
(562.4–567.6)

−1.97
(−2.12 to −1.82)

Central Latin
America

20,616
(19,897–21,350)

63.4
(62.5–64.3)

53,502
(45,585–61,381)

78.0
(77.3–78.7)

0.42
(0.24–0.59)

290,860
(281,723–300,036)

904.1
(900.8–907.5)

512,544
(434,425–590,436)

747.2
(745.2–749.3)

−0.80
(−0.99 to −0.61)

Central Sub-
Saharan Africa

3931
(2780–5430)

42.4
(41.1–43.8)

12,790
(8691–17,656)

49.9
(49.0–50.8)

0.48
(0.33–0.62)

102,830
(73,304–141,116)

1117.0
(1110.1–1124.0)

279,827
(190,316–386,599)

1102.2
(1098.0–1106.3)

−0.09
(−0.17 to 0.00)

East Asia 85,443
(64,831–107,374)

30.9
(30.7–31.1)

194,456
(144,961–252,143)

47.8
(47.6–48.0)

1.52
(1.42–1.62)

1,548,578
(1,177,382–1,951,722)

561.3
(560.4–562.2)

1,676,680
(1,251,317–2,179,663)

411.6
(410.9–412.2)

−1.11
(−1.19 to −1.02)

Eastern Europe 32,735
(31,409–34,123)

59.0
(58.4–59.7)

40,852
(36,031–46,013)

66.3
(65.7–67.0)

0.17
(0.01–0.33)

481,852
(462,015–501,828)

867.4
(865.0–869.9)

427,374
(374,657–489,335)

692.4
(690.3–694.5)

−1.07
(−1.24 to −0.90)

Eastern Sub-
Saharan Africa

16,266
(13,103–20,294)

51.9
(51.1–52.7)

42,428
(33,047–55,032)

51.1
(50.6–51.6)

−0.36
(−0.52 to −0.21)

427,006
(342,313–534,773)

1370.5
(1366.3–1374.7)

913,871
(715,476–1,180,317)

1111.8
(1109.5–1114.2)

−0.99
(−1.13 to −0.85)

High-income
Asia Pacific

21,286
(19,682–22,835)

43.6
(43.0–44.2)

31,018
(28,462–33,763)

62.0
(61.3–62.7)

1.20
(0.97–1.42)

223,578
(211,032–235,945)

458.2
(456.3–460.1)

199,980
(186,569–214,593)

396.9
(395.1–398.7)

−0.51
(−0.61 to −0.42)

High-income
North America

78,846
(76,857–80,950)

102.9
(102.2–103.6)

70,172
(66,809–73,688)

76.1
(75.5–76.6)

−1.02
(−1.08 to −0.95)

604,862
(584,040–627,992)

792.1
(790.1–794.1)

427,601
(404,262–452,023)

463.2
(461.8–464.6)

−1.76
(−1.85 to −1.66)

North Africa
and Middle
East

13,125
(11,068–16,131)

21.9
(21.6–22.3)

67,869
(58,559–77,753)

43.0
(42.6–43.3)

2.45
(2.33–2.57)

227,702
(192,483–282,288)

381.7
(380.1–383.3)

669,230
(564,325–785,242)

423.8
(422.8–424.8)

0.56
(0.45–0.66)

Oceania 720
(506–985)

59.4
(55.1–64.0)

1731
(1254–2473)

55.2
(52.6–57.9)

−0.38
(−0.51 to −0.26)

14,675
(10,254–20,143)

1219.2
(1199.2–1239.4)

35,638
(25,940–51,073)

1141.7
(1129.8–1153.6)

−0.20
(−0.29 to −0.11)

South Asia 68,152
(57,828–79,566)

32.6
(32.4–32.9)

168,616
(144,752–196,552)

36.5
(36.3–36.7)

0.28
(0.05–0.52)

1,673,221
(1,422,350–1,954,078)

804.6
(803.3–805.8)

3,090,832
(2,651,700–3,598,857)

670.6
(669.8–671.3)

−0.69
(−0.88 to −0.51)

Southeast
Asia

37,811
(31,003–46,302)

39.5
(39.1–39.9)

98,628
(79,648–120,356)

52.0
(51.7–52.3)

0.75
(0.66–0.84)

766,793
(630,393–932,258)

807.3
(805.5–809.2)

1,484,056
(1,201,480–1,824,571)

781.0
(779.8–782.3)

−0.23
(−0.31 to −0.14)

Southern
Latin America

7250
(6600–7887)

62.0
(60.5–63.4)

11,579
(10,462–12,798)

63.1
(62.0–64.3)

0.07
(−0.08 to 0.23)

126,176
(116,537–135,853)

1082.1
(1076.2–1088.1)

138,613
(126,860–151,623)

754.3
(750.3–758.3)

−1.13
(−1.29 to −0.96)

(Table 1 continues on next page)
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Age-group disparities in the burden of four female
cancers
Among WCBA, the age distribution of numbers and rates
in incidence and DALYs were largely consistent for the
four and overall female cancers globally. Detailly, in 2021,
the incidence and DALY numbers and rates of the four
female cancers increased with age and reached the high-
est at 45–49 years (Fig. 4A and B). Additionally, in each
age group, the absolute numbers and rates of incidence
and DALYs were highest for breast cancer, followed by
cervical cancer, ovarian cancer, and uterine cancer. The
percentage changes in burdens of breast, cervical, ovarian,
and overall cancers between 1990 and 2021 exhibited a
declining trend. On the contrary, the percentage change of
uterine cancer showed a fluctuant increase trend
with female aging. In addition, the most significant in-
creases in incidence and DALY rates of breast, cervical,
and ovarian cancers were observed among those aged
15–19 years and 20–24 years (Fig. 4C and D). These
patterns suggest that the burdens of these three female
cancers are increasingly affecting younger women.

The association between ASR, EAPC, and SDI
From 1990 to 2021, across 21 regions, the overall age-
standardised incidence rate of female cancers
increased with rising SDI. The age-standardised inci-
dence rate for breast and uterine cancers also increased,
while cervical cancer decreased. The age-standardised
incidence rate for ovarian cancer initially increased,
then declined at an SDI of 75. The overall age-
standardised DALY rate of female cancers decreased
with increasing SDI, with cervical cancer showing a
similar trend. However, age-standardised DALY rate for
breast, ovarian, and uterine cancers initially increased
with rising SDI, then declined around an SDI of
70 (Figure S5, Fig. 5).

The SDI in 2021 acts as a surrogate for the level and
availability of healthcare across different countries.
Regarding 204 countries and territories in 2021, the
overall age-standardised incidence rate of female
cancers increased with rising SDI but declined after SDI
reached 75. Ovarian and uterine cancers showed similar
trends. Conversely, the age-standardised incidence rate
for breast cancer increased with rising SDI, while cer-
vical cancer decreased. The overall age-standardised
DALY rate of female cancers decreased with rising
SDI, consistent with cervical cancer. However, the
age-standardised DALY rates for breast, ovarian, and
uterine cancers initially increased with rising SDI and
then declined around an SDI of 70 (Figures S6–S10).

From 1990 to 2021, countries and territories with
low-middle and middle SDI saw faster increases in age-
standardised incidence and DALY rates of overall,
breast, ovarian, and uterine cancers, while those with low,
low-middle, and middle SDI experienced slower
decreases in rates of cervical cancer. (Figures S6–S10). In
addition, positive associations were observed between the
www.thelancet.com Vol 74 August, 2024
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Fig. 1: Age-standardised incidence and DALY rates in 2021, and their estimated annual percentage changes from 1990 to 2021 for female
cancers, globally and by 21 GBD regions. Age-standardised rates of incidence and DALYs (A), and estimated annual percentage changes of
age-standardised rates of incidence and DALYs (B). Female cancers include breast, cervical, ovarian, and uterine cancers. DALY, disability-
adjusted life-years; EAPC, estimated annual percentage change; ASR, age-standardised rate.
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Fig. 2: National age-standardised incidence and DALY rates in 2021, and their estimated annual percentage changes from 1990 to 2021 for
overall female cancers. Age-standardised rates of incidence (A) and DALYs (B). Estimated annual percentage changes of age-standardised
incidence rate (C) and DALY rate (D). Female cancers include breast, cervical, ovarian, and uterine cancers. DALY, disability-adjusted life-years.
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EAPCs of age-standardised rates and SDI in breast cancer
and ovarian cancer, from 1990 to 2021 (Figure S11).
Discussion
This study provides a comprehensive estimation of the
incidence and DALYs of female cancers among WCBA
and investigates their temporal trend worldwide for the
first time. The primary findings are as follows: first, the
global age-standardised incidence rate of overall female
cancers among WCBA increased, while the age-
standardised DALY rate decreased from 1990 to 2021.
Second, annual increase trends of age-standardised
incidence rate were observed in all cancers, except for
that in cervical cancer. Contrary, the age-standardised
DALY rate decreased in all cancers. Third, breast and
cervical cancers were prevalent among WCBA world-
wide, followed by uterine and ovarian cancers, with
regional disparities in the burden of four female can-
cers. Fourth, the age-standardised incidence rates of
breast, ovarian, and uterine cancers basically showed a
consistent upward trend with increasing SDI, while
both the age-standardised incidence and DALY rates in
cervical cancer exhibited downward trends with SDI.
Lastly, among WCBA, the burden of female cancers
increased with age groups in 2021. However, the
greatest changes were observed in younger age groups
from 1990 to 2021, excluding uterine cancer.

Our results indicated a global rise in the age-
standardised incidence rate of female cancers among
WCBA from 1990 to 2021, mainly attributable to the
increases in breast, ovarian, and uterine cancers. This
finding aligns with previous studies,1,6,10 indicating the
need for heightened attention to the cancer burden in
this population. The global rise of obesity among WCBA
is likely contributing to this rise, which has been
demonstrated to alter the inflammatory, metabolic, and
hormonal pathways.16,17 Meanwhile, evidence strongly
suggests that prolonged exposure to steroid hormones,
such as estrogen replacement therapy and long-term
oral contraceptive use, are implicated in breast,
ovarian, and uterine cancer to different extent.18–20

Besides, researchers revealed numbers of adverse life-
style behaviors arising from rapid social development
are associated with increased female cancers through
diverse mechanisms.21,22 More specific risk factors of
these female cancers have been summarized in previous
epidemiological studies.23–25 Given the heterogeneity and
limited statistical power of these studies, additional
research is warranted to gain a deeper understanding of
how risk factors, particularly modifiable ones, impact
female cancers,26 to achieve targeted early prevention of
these cancers. In addition, socioeconomic development
has led to enhanced breast cancer screening, routine
gynecologic exams, and improved cancer registration,
facilitating earlier detection and higher incidence rates
of female cancers.27

The mentioned factors are increasingly common
among women in middle SDI regions, correlating with
high age-standardised incidence rates and significant
increases in female cancers. A community-based
research explained this phenomenon, that is cancer
types were associated with different socioeconomic and
lifestyle significantly.28 Rapid societal development to a
www.thelancet.com Vol 74 August, 2024
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Fig. 3: Numbers and proportions of incident cases and DALYs contributed by 21 GBD regions, for female cancers, in 2021. Numbers of incident
cases (A) and DALYs (B) of each cancer. Proportions of incident cases (C) and DALYs (D) accounted for by each cancer. Female cancers include
breast, cervical, ovarian, and uterine cancers. DALY, disability-adjusted life-years.
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middle socio-development level often leads to adverse
lifestyles and improved screening, contributing to rising
cancer incidence rates. Conversely, in regions that
advance to a high SDI level, healthier lifestyles and
effective preventive measures may reduce female cancer
incidence.29 For instance, Central Latin America
exhibited the highest age-standardised incidence rate,
while North Africa and Middle East increased the most
in our study. And the highest age-standardised
incidence rate in these regions were both breast can-
cer, which may be associated with more risk factors.23

These findings substantiate the insufficiency of
primary prevention efforts in middle SDI regions for
female cancers, especially breast cancer, and emphasize
the necessity for policymakers to devise and enforce
easily implementable policies. This may include initia-
tives like promoting physical activity and healthy weight
through public health centers, fostering positive lifestyle
habits, and enhancing community-based public health
education on female cancers.30,31

The age-standardised DALY rates of all female
cancers among WCBA decreased significantly
www.thelancet.com Vol 74 August, 2024
worldwide from 1990 to 2021, however, ovarian cancer
experienced stable increases in many regions compared
to other female cancers. According to the most recent
findings of the Surveillance, Epidemiology, and End
Results (SEER) Program of the National Cancer Insti-
tute (NCI), ovarian cancer ranked as the fifth leading
cause of cancer-related death among women and is
considered the deadliest of gynecologic cancers.32 This is
primarily because early-stage ovarian cancer rarely
presents symptoms, leading to delayed detection until it
has spread and formed a tumor, making treatment more
challenging and often resulting in a fatal outcome.33 In
women deemed at high risk, the established approach
continues to be risk-reducing salpingo-oophorectomy.34

Considering young women’s reproductive potential,
secondary prevention and healthcare measures should
be actively explored to reduce the risk of ovarian
dysfunction and hormonal fluctuations, thereby
improving cure and survival rates.35 Meanwhile, there is
currently insufficient evidence to endorse screening for
the general population. The most extensive ovarian
cancer screening trial conducted to date, the UK
9
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Fig. 4: The cross-sectional (2021) and longitudinal trends (1990–2021) of incidence rate and DALY rate of female cancers throughout women of
child-bearing age. Numbers and rates of incident cases (A) and DALYs (B) of female cancers. Percentage changes of incidence rate (C) and DALY
rate (D) of female cancers. Female cancers include breast, cervical, ovarian, and uterine cancers. DALY, disability-adjusted life-years.
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Collaborative Trial of Ovarian Cancer Screening, found
that neither annual multimodal screening nor annual
transvaginal ultrasound screening demonstrated a
definitive reduction in ovarian or tubal cancer mortality
when compared to no screening.36 Another 20-year
screening trial from NCI also found no improved
survival.37 Reassuringly, a clinical pilot study indicated
that an 11-methylated DNA markers ovarian cancer
panel can identify all five early-stage, high-grade serous
ovarian cancers,38 which emphasized policies should
promote larger biomarker research with more-diverse
patient populations to improve early detection of
ovarian cancer.

Furthermore, in the context of the global decline in
age-standardised DALY rates of female cancers among
WCBA from 1990 to 2021, significant negative correla-
tions were observed between the age-standardised
DALY rate and its EAPC with SDI. A systematic
review summarized delays and barriers to cancer care
are common in low- and middle-income regions.39

Additionally, socioeconomic disparities exist in these
regions and financial resources are proportional to
health status.40 Moreover, among women in Africa and
Middle East, sociocultural factors have been shown to
impact early screening and effective treatment of female
cancers.41–43 This is underscored by our study, which
identified regions with middle SDI levels, such as
Southern Sub-Saharan Africa and North Africa and
Middle East demonstrated significant increases in
age-standardised DALY rate among WCBA. These
increases were driven by both ovarian and breast can-
cers. Besides, these two cancers exhibited growth in
most low, low-middle, and middle SDI regions, aligning
with other epidemiologic studies.44,45 A review found
significant disparities in ovarian cancer outcomes
influenced by factors such as race and ethnicity, insur-
ance coverage, socioeconomic status, and geographic
location.46 Similarly, a report about breast cancer
www.thelancet.com Vol 74 August, 2024
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Fig. 5: Age-standardised rates of incidence and DALYs of each female cancer, globally and for 21 GBD regions, by SDI (2021), from 1990 to 2021.
Age-standardised incidence rates of breast cancer (A), cervical cancer (B), ovarian cancer (C), and uterine cancer (D), by SDI. Age-standardised
DALY rates of breast cancer (E), cervical cancer (F), ovarian cancer (G), and uterine cancer (H), by SDI. Expected values with 95% CI, based on SDI
and disease rates in all locations, are shown as a solid line and shaded area; 32 points are plotted for each region and show the observed
age-standardised incidence or DALY rates for each year from 1990 to 2021. Points above the solid line represent a higher-than-expected burden,
and those below the line show a lower-than-expected burden. Female cancers include breast, cervical, ovarian, and uterine cancers. DALY,
disability-adjusted life-years; GBD, Global Burden of Diseases, Injuries, and Risk Factors Study. SDI, socio-demographic index.
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screening from the Centers for Disease Control and
Prevention (CDC) summarized that women with low
income and education were less likely to have had a
mammogram.47 Researchers also observed that compared
to women with high socioeconomic status (SES), those
with low SES are less adherent to screening and have a
two-fold risk of late-stage breast cancer.48,49 Reassuringly,
the establishment of the Africa CDC in 2017 signifies an
important stride in enhancing capacity and preparedness
across the continent. However, to effectively tackle
regional disparities in female cancers, urgent policy
reforms are needed to reduce poverty and inequality
through improving governance quality, economic
growth, revenue distribution, and health education.50

Furthermore, given the limited and fragmented nature
of female cancer research in these regions, strengthening
population-based registry systems for monitoring is
pressing.

Leaving aside regional differences, breast cancer was
the most prevalent both in incidence and DALYs among
WCBA worldwide of the female cancers included in this
study, followed by cervical cancer. With giant strides in
WHO, our study showed that the global age-
standardised DALY rate of breast cancer had declined
significantly over the past 30 years, consistent with
www.thelancet.com Vol 74 August, 2024
another study.51 However, there is room for substantial
improvement. In 2023, the WHO introduced the Global
Breast Cancer Initiative Framework, aimed at reducing
breast cancer mortality by 2.5% annually and preventing
2.5 million breast cancer deaths worldwide by 2040.52

Early detection, timely diagnosis, and complete treat-
ment are the fundamental strategies. Nevertheless, the
persistently increasing global and regional age-
standardised incidence rate of breast cancer indicated
that current efforts in disease prevention are signifi-
cantly inadequate. Pan American Health Organization
has published a Breast Health Global Initiative,
suggesting lifestyle modifications (diet, exercise,
alcohol), chemoprevention drugs (tamoxifen) for mod-
erate to high-risk women, and prophylactic surgery
(mastectomy or oophorectomy) for high-risk women
with appropriate testing and counseling.53 Updates to
this guideline with new research should guide clinical
practice and benefit a broader global population,
particularly in low- and middle-income countries.

Regarding cervical cancer, while it remains a signif-
icant health concern among younger women, there is
reassurance in the effectiveness of scaled-up strategies
such as prophylactic vaccination against HPV, along
with timely screening and treatment of precancerous
11
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lesions.9 Cervical cancer has emerged as one of the most
successfully prevented and treated female cancers
worldwide. Also, in our study, the age-standardised rates
of incidence and DALYs of cervical cancer both declined
significantly from 1990 to 2021 globally. Nonetheless,
the illness proves fatal for women living in lower-
income nations, as they frequently encounter advanced
and incurable stages due to resource constraints.4

Recent research has unveiled a surge in the incidence
rate of distant-stage cervical cancer among White
women in low-income counties, escalating at an annual
rate of 4.4% since 2007.54 These findings align with our
study results, indicating higher incidence and DALY
rates of cervical cancer occurred in regions with middle
and low SDI levels. Overall survival at five years in
women with late-stage cervical cancer was below 19%.55

Hence, it is imperative for all nations, especially those
with lower SDI, to support the resolution adopted by the
World Health Assembly in 2020, which advocates for
the “Elimination of Cervical Cancer” by 2030, achieved
through attaining targets of immunizing 90% of girls by
age 15 with the HPV vaccine, screening 70% of women
at ages 35–45 using high-performance tests, and treat-
ing 90% of precancerous lesions and managing 90% of
invasive cancer cases.56 Notably, despite a high false
positivity rate, visual inspection with acetic acid (VIA)
could be considered as an alternative screening tool in
primary care in low-income countries,57 with attention
given to the specificity of VIA.

Overall, the age-standardised incidence rates of
breast, ovarian, and uterine cancers among WCBA
basically increased with SDI, and these cancers had the
highest age-standardised DALY rates in middle and
high-middle SDI regions. Although breast, ovarian, and
uterine cancers originate from different tissues, they
share common epidemiological and hormonal risk
factors, such as current age, age at menarche, and parity.
A population-based cohort study developed models to
predict the absolute risk of these cancers, aiding
informed decisions on prevention and treatment.58

However, broader studies are needed to refine the risk
factor model to support prevention and treatment
strategies for WCBA. Furthermore, the global age-
standardised incidence rate of overall female cancers
showed a positive correlation with SDI, whereas the
age-standardised DALY rate demonstrated a negative
correlation, with the most rapid increases in lower SDI
regions. This suggests that regions and countries should
adapt their preventing or treating strategies based on
their specific incidence and DALY rates. In particular,
lower SDI countries should focus on primary prevention
as a cost-effective strategy for long-term cancer control,
as evidenced by the decline in global cervical cancer
rates.

Our study also revealed that the age-standardised
rates of incidence and DALYs of female cancers
among WCBA increased with age groups in 2021.
However, the greatest changes were observed in
younger age groups from 1990 to 2021, excluding
uterine cancer. This disproportionately affects women
in their prime years, who are the primary caregivers for
children, managing household responsibilities, and
simultaneously engaging in critical professional or
agricultural activities. Moreover, findings from clinical
cancer trials indicated that women experience more
severe symptomatic and hematologic adverse events
across various treatment modalities, including immu-
notherapy, targeted therapy, and chemotherapy,59 sug-
gesting significant sex differences exist. Governments
worldwide must prioritize cancer control among WCBA
within their development agendas and integrate gender
considerations into personalized cancer medicine.
Adequate resources should be allocated to investigate
gender disparities and develop less toxic and women-
specific therapies. Notably, a qualitative analysis found
that 66.7% of younger women with gynecologic
cancers reported unmet care needs, and 28% cited
organizational difficulties within healthcare systems.60

Additionally, survivors often face psychological and
social-sexual issues, leading to negative life changes.61

These experiences underscore the importance of
high-quality women’s care through psychological and
pharmacological interventions.

Our study has several limitations. First, the estimation
of the burden of female cancers relies heavily on the
availability and quality of data from the GBD 2021. There
may be a lack of access to the raw/original data for some
countries, particularly those with low and middle in-
comes, which can hinder GBD researchers from pro-
ducing their estimates. Second, our study exclusively
focuses on describing the burden of four common
female cancers: breast, cervical, uterine, and ovarian
cancers, excluding other types of female cancers. Third,
variations in the diagnosis and detection protocols for
these female cancers across countries and over time may
potentially impact the comparability of results. Given the
uncertainties associated with the raw data, caution is
warranted in interpreting the trends in the burden of
female cancers among WCBA identified in this study.
Fourth, a narrow focus on significance testing may
overlook the clinical relevance of the findings. To mitigate
this limitation, we advocate for the development and
implementation of diverse analytical approaches to
broaden and validate the results of this study.

In conclusion, female cancers among WCBA pose a
global public health challenge. From 1990 to 2021, the
incidence of female cancers worldwide has continued to
rise. Despite a downward trend in the global DALY rate
for female cancers from 1990 to 2021, regional dispar-
ities persist. Healthcare providers should recognise that
social factors associated with globalization may
contribute to an increasing number of WCBA being at
risk for female cancers. Moreover, tailored primary
prevention, secondary prevention and healthcare
www.thelancet.com Vol 74 August, 2024
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strategies should be optimized to address the needs
of WCBA based on age, region, and disease type,
particularly in aging societies.
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