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Summary
Background Breast cancer is a leading cause of mortality and morbidity among females worldwide. As part of the 
Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2023, we provided an updated comprehensive 
assessment of the epidemiological trends, disease burden, and risk factors associated with breast cancer globally, 
regionally, and nationally from 1990 to 2023.

Methods Breast cancer incidence, mortality, prevalence, years lived with disability (YLDs), years of life lost (YLLs), and 
disability-adjusted life-years (DALYs) were estimated by age and sex for 204 countries and territories from 1990 to 2023. 
Mortality estimates were generated using GBD Cause of Death Ensemble models, leveraging data from population-
based cancer registration systems, vital registration systems, and verbal autopsies. Mortality-to-incidence ratios were 
calculated to derive both mortality and incidence estimates. Prevalence was calculated by combining incidence and 
modelled survival estimates. YLLs were established by multiplying age-specific deaths with the GBD standard life 
expectancy at the age of death. YLDs were estimated by applying disability weights to prevalence estimates. The sum of 
YLLs and YLDs equalled the number of DALYs. Breast cancer burden attributable to seven risk factors was examined 
through the comparative risk assessment framework. The GBD forecasting framework was used to forecast breast 
cancer incidence and mortality from 2024 to 2050. Age-standardised rates were calculated for each metric using the 
GBD 2023 world standard population.

Findings In 2023, there were an estimated 2·30 million (95% uncertainty interval [UI] 2·01 to 2·61) breast cancer 
incident cases, 764 000 deaths (672 000 to 854 000), and 24·1 million (21·3 to 27·5) DALYs among females globally. In 
the World Bank low-income group, where a low age-standardised incidence rate (ASIR) was estimated (44·2 per 
100 000 person-years [31·2 to 58·4]), the age-standardised mortality rate (ASMR) was the highest (24·1 per 100 000 
[16·8 to 31·9]). The highest ASIR was in the high-income group (75·7 per 100 000 [67·1 to 84·0]), and the lowest 
ASMR was in the upper-middle-income group (11·2 per 100 000 [10·2 to 12·3]). Between 1990 and 2023, the ASIR in 
the low-income group increased by 147·2% (38·1 to 271·7), compared with a 1·2% (–11·5 to 17·2) change in the high-
income group. The ASMR decreased in the high-income group, changing by –29·9% (–33·6 to –25·9), but increased 
by 99·3% (12·5 to 202·9) in the low-income group. The increase in age-standardised DALY rates followed that of 
ASMRs. Risk factors such as dietary risks, tobacco use, and high fasting plasma glucose contributed to 28·3% 
(16·6 to 38·9) of breast cancer DALYs in 2023. The risk factors with a decrease in attributable DALYs between 
1990 and 2023 were high alcohol use and tobacco. By 2050, the global incident cases of breast cancer among females 
were forecast to reach 3·56 million (2·29 to 4·83), with 1·37 million (0·841 to 2·02) deaths.

Interpretation The stable incidence and declining mortality rates of female breast cancer in high-income nations reflect 
success in screening, diagnosis, and treatment. In contrast, the concurrent rise in incidence and mortality in other 
regions signals health system deficits. Without effective interventions, many countries will fall short of the WHO 
Global Breast Cancer Initiative’s ambitious target of achieving an annual reduction of 2·5% in age-standardised 
mortality rates by 2040. The mounting breast cancer burden, disproportionately affecting some of the world’s most 
vulnerable populations, will further exacerbate health inequalities across the globe without decisive immediate action.

Funding Gates Foundation, St Jude Children’s Research Hospital.

Copyright © 2026 Elsevier Ltd. All rights reserved, including those for text and data mining, AI training, and similar 
technologies.

Introduction
Breast cancer is the most common cancer among females 
worldwide.1 Nearly one in four cancer cases diagnosed 

globally among females in 2023 were due to breast cancer.1 
In recent decades, advances in prevention, diagnosis, and 
treatment of breast cancer have contributed to declines 
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in mortality and morbidity.2 However, in 2023, breast 
cancer was the leading cause of cancer-related disability-
adjusted life-years (DALYs) among females globally.1

With rapid epidemiological transitions and demo
graphic shifts, breast cancer incident cases are rising 
across low-income and middle-income countries 
(LMICs).3 The increase in obesity, along with changes in 
reproductive factors, such as early menarche, delayed 
childbirth, and late onset of menopause, have reshaped 
breast cancer risk profiles.4 Limited access to early 
diagnosis and suboptimal treatment have led to poor 
survival outcomes in these settings.5 A growing divide 
between LMICs and high-income countries (HICs) in 
stage distribution at diagnosis and prognosis of breast 
cancer is becoming increasingly evident, exposing 
disparities in detection, treatment, and broader health 
system access.5,6

The importance of addressing the mounting burden of 
breast cancer has garnered global attention:7 from high-
level declarations such as the Sustainable Development 
Goals target 3.4 indicator 3.4.1, which aims to reduce 
premature mortality from non-communicable diseases 
including cancers,8 to more specific initiatives such as 
WHO’s 2017 Cancer Prevention and Control resolution,9 
and the 2021 WHO Global Breast Cancer Initiative.10 To 
ascertain progress and support global initiatives to 
reduce breast cancer burden, timely evidence is crucial. 

In this paper, we present findings from the 2023 Global 
Burden of Diseases, Injuries, and Risk Factors Study 
(GBD), extending beyond traditional measures of 
incidence and mortality to quantify morbidity and risk 
factor burden associated with breast cancer in females by 
age for 204 countries and territories from 1990 to 2023, 
with forecasts up to 2050. This paper was produced as 
part of the GBD Collaborator Network in accordance with 
the GBD Protocol.11

Methods
Study overview
Breast cancer is one of 32 level 3 cancer types among 
females included in GBD 2023, defined as malignant 
neoplasms of the breast, based on the ICD 10th Revision, 
under code C50. Estimates were generated for incidence, 
prevalence, mortality, years of life lost (YLLs), years lived 
with disability (YLDs), and disability-adjusted life-years 
(DALYs) for both males and females across age groups, 
ranging from 15 to 95 years and older, by 5-year age 
groups, for 204 countries and territories from 1990 
to 2023, with forecasts extending to 2050. Considering 
that more than 98% of all breast cancer incidence 
occurred in females in GBD 2023, this analysis only 
reports on the results among females. This study 
additionally reports results by menopausal status; using 
age as a proxy, the premenopausal age group was defined 

Research in context

Evidence before this study
A search of the current literature was conducted to identify 
scientific journal articles, using the keywords “breast”, “cancer”, 
“neoplasm”, or “malignancy” and “global”, “regional”, or 
“worldwide” and “statistics”, “epidemiology”, or “policy” and 
“burden”, “mortality”, “incidence”, or “prevalence” in PubMed, 
from database inception to March 9, 2025, in English. Nearly 
500 articles were identified. Among these, approximately 
40% focused on a single country, 20% on regional estimates, 
and 40% on global estimates. One source of global estimates 
for breast cancer is GLOBOCAN, which reports incidence, 
prevalence, and mortality estimates for 185 countries, the most 
recent of which is for the year 2022. Another major source of 
global cancer results is the CONCORD programme, which 
focuses on survival estimates. The most recent CONCORD-3 
study presented female breast cancer 5-year net survival 
estimates for 71 countries from 2000 to 2014.

To date, the Global Burden of Diseases, Injuries, and Risk Factors 
Study is the primary global resource providing the most recent, 
comprehensive global annual estimates of breast cancer disease 
burden, extending beyond incidence, prevalence, and mortality 
to capture years of life lost, years lived with disability, and 
disability-adjusted life-years (DALYs) by age, sex, and location, 
from 1990 to 2023, with forecasts to 2050. National-level, 
regional-level, and global-level literature has consistently 
documented geographical disparities in the incidence and 

outcomes of breast cancer. Survival continues to improve in 
high-income countries, with corresponding declines in 
mortality, whereas barriers to access to quality care and delayed 
diagnosis in low-income settings contribute to poor prognosis 
and higher mortality rates.

Added value of this study
This study provides the most recent global estimates of breast 
cancer incidence, mortality, and DALYs and presents the 
forecasted burden to 2050. Together, these measures underscore 
the evolving epidemiological patterns and the geographical 
disparities in breast cancer disease burden over time. 
Furthermore, the risk factor analysis presented in this study 
reveals both the current and emerging drivers of breast cancer 
trends, highlighting potential opportunities for prevention and 
early intervention.

Implications of all the available evidence
The escalating burden of breast cancer, especially in low-income 
and middle-income countries, results in substantial health losses 
due to premature mortality and disability among females, 
threatening to eclipse some of the progress achieved in maternal 
and women’s health over the past several decades. Uneven 
distribution of breast cancer stage at diagnosis, compounded by 
inequitable access to health-care services, probably amplifies 
global health disparities in this disease. Collaborative and united 
efforts are required to mitigate the rising challenges.
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as females aged 20–54 years, and the postmenopausal 
age group as females aged 55 years and older.12 This study 
complies with the Guidelines on Accurate and 
Transparent Health Estimates Reporting.1,13 The full 
detailed methods are provided in the GBD 2023 Cancer 
Collaborators publication.1

Mortality and YLL estimates
Data on deaths due to breast cancer were gathered from 
vital registration systems, verbal autopsy, and population-
based cancer registry data. Details of data included in the 
analysis, and details of the systematic preprocessing of 
the data, can be found in the GBD 2023 study.1 Since 
cancer mortality data are not widely available from cancer 
registries, incidence data from cancer registries were 
leveraged to derive mortality estimates using the 
mortality-to-incidence ratio transformation.1 The choice 
of covariates for inclusion in modelling was based on the 
face validity of plausible association and hierarchically 
evaluated through a forward-selection model building 
process. Details on models and covariate selection can be 
found in previous publications.1,14 For GBD 2023, to 
enhance the robustness of cancer registry mortality data 
and reduce compositional bias across sources, cross
walking, a data adjustment approach, was performed to 
adjust cancer registry mortality data to align with vital 
registration data. Where high-quality vital registration 
data were available, cancer registry data were dropped. 
Details of this estimation process can be found in 
previous publications.1,15 The resulting mortality 
estimates were subsequently combined with mortality 
data from other sources and served as inputs for cancer-
specific Cause of Death Ensemble models (CODEm).1,14

CODEm uses a model-averaging approach that 
combines different individual models on the basis of 
predictive validity ranking, and model performance was 
evaluated through out-of-sample predictive validity tests. 
Details and results of model assessment can be found in 
previous publications.16 Covariates chosen in the 
mortality estimation of breast cancer included tobacco 
and alcohol use; dietary factors; total fertility rate; the 
sociodemographic index; and the Healthcare Access and 
Quality index. Covariates considered in the models were 
based on possible predictive relationships between the 
covariates and breast cancer mortality. Additional details 
on the expected strength of relationship and direction of 
association are provided in the GBD 2023 Cancer 
Collaborators publication.1 CODEm also accounted for 
multiple sources of uncertainty, including sampling 
variance, non-sampling variance, and uncertainty arising 
from data processing steps. By leveraging covariate 
information as well as spatiotemporal correlation, the 
models interpolated missing data, enabling the derivation 
of complete time series for each country and age group. 
The final mortality estimates by age, sex, year, and 
country were derived from the mean of 250 draws along 
with 95% uncertainty intervals (UIs). YLLs were 

calculated by multiplying the final mortality estimates by 
the standard GBD life expectancy based on age at death.16

Incidence, prevalence, YLD, and DALY estimates
Incidence estimates for breast cancer were calculated by 
dividing mortality estimates by corresponding mortality-
to-incidence ratios. To estimate prevalence, incidence 
estimates were combined with annual survival estimates 
up to 10 years from diagnosis. Survival estimates were 
generated from a predicted survival curve based on data 
from the US SEER programme, taking into account 
background mortality. Prevalence estimates from 1 to 
10 years since diagnosis were computed by combining 
absolute survival with incidence. Survival beyond 
10 years was considered to be cured. Prevalence was split 
into four phases of cancer care: (1) diagnostic and 
primary therapy; (2) remission; (3) metastatic or 
disseminated; and (4) terminal.17 For breast cancer, we 
estimated the proportion of people that underwent a 
mastectomy using available hospital data.18 Patients who 
underwent a surgical procedure were split into a separate 
remission phase accounting for procedure-related 
disability, and the long-term disability of 10-year 
survivors was estimated. Each phase was assigned a 
disability weight representing the level of health loss 
associated with the procedural and general sequelae 
distributions. YLDs were calculated by multiplying the 
prevalence of each sequela with its respective disability 
weight. The sum of YLLs and YLDs equalled the number 
of DALYs. Additional details can be found in the 
GBD 2023 study.1

Risk factors
GBD 2023 examines seven level 3 risk factors 
contributing to the burden of breast cancer using the 
comparative risk assessment framework, comprising 
high red meat, second-hand smoke, high fasting plasma 
glucose, high BMI (adult), high alcohol use, low physical 
activity, and smoking. Risk–outcome pairs were 
identified on the basis of systematic reviews in 
accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines. 
Relative risk data were analysed using the Meta-
Regression Bayesian, Regularised Trimmed tool, a 
robust meta-analytical technique for synthesising data 
from different sources and accounting for interstudy 
and intrastudy heterogeneity.19 Risk factor exposure 
levels and distributions were estimated using data from 
multiple sources including published studies, household 
surveys, and administrative records. For each risk factor, 
the theoretical minimum risk exposure level, which 
represents a counterfactual scenario of optimal level of 
exposure, was identified. The combination of relative 
risk function, exposure level, and theoretical minimum 
risk exposure resulted in the population attributable 
fraction for each risk–outcome pair. To quantify the 
breast cancer burden attributable to each risk factor, 

For the SEER programme see 
www.seer.cancer.gov

www.seer.cancer.gov
www.seer.cancer.gov
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YLLs, YLDs, and mortality were multiplied by the 
corresponding population attributable fraction.1,15

Forecasting cancer burden from 2024 to 2050
Detailed methods for forecasting cancer burden have 
been published previously,20 and a summary was 
presented in the GBD 2023 Cancer Collaborators 
publication.1 Briefly, the GBD forecasting framework 
generates cause-specific cancer burden forecasts each 
year from 2024 to 2050 that are coherent with all-cause 
mortality, disease incidence, and prevalence trends, as 
well as risk exposure and other sociodemographic 
associations. All forecasts were initially produced with 
GBD 2021 findings and subsequently adjusted, ensuring 
alignment with GBD 2023 results. More details on the 
process to shift forecasted values are described in the 
GBD 2023 Cancer Collaborators study.1 The predictive 
validity of the forecast results was assessed using a 
10-year holdout strategy.1,20

GBD reporting practices
Age-standardised rates were calculated for each measure 
using the GBD 2023 world standard population.21 All 
rates, both crude and age-standardised, were expressed 
per 100 000 person-years. Data and modelling errors 
were propagated through each estimation step. Point 
estimates were derived from the mean of posterior 
distribution for each measure with 250 draws. 95% UIs 
were computed as the 2·5th and the 97·5th percentiles of 
the distribution. Analyses were completed with Python 
version 3.11.8, Stata version 15, and R version 4.4.0. All 
results from this study are publicly accessible. To 
download estimates used in these analyses, please visit 
the GBD Results Tool.

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.

Results
In 2023, there were an estimated 2·30 million (95% UI 
2·01 to 2·61) breast cancer incident cases in females 
globally, resulting in 764 000 deaths (672 000 to 854 000) 
and 24·1 million DALYs (21·3 to 27·5), with 93·5% 
(91·4 to 95·2) of total DALYs due to YLLs. These 
corresponded to an age-standardised rate of 49·3 
per 100 000 person-years (43·3 to 56·1) for incidence, 
16·1 per 100 000 (14·2 to 18·1) for mortality, and 529·2 
per 100 000 (465·2 to 604·9) for DALYs. Overall, there 
were variable changes over time in age-standardised 
incidence, mortality, and DALY rates (table). Between 1990 
and 2023, the global age-standardised incidence rate 
(ASIR) rose from 42·4 per 100 000 (38·3 to 47·2) in 1990 
to 49·3 per 100 000 (43·3 to 56·1) in 2023, reflecting an 
increase of 16·4% (0·2 to 37·4). By contrast, the global 
age-standardised mortality rate (ASMR) changed from 

17·0 per 100 000 (15·8 to 18·3) in 1990 to 16·1 per 100 000 
(14·2 to 18·1) in 2023, representing a change of –5·3% 
(–17·0 to 7·1; table). There was not a marked change in 
the age-standardised DALY rate (ASDR) over the same 
time period. In 2023, the ASDR was 529·2 per 100 000 
(465·2 to 604·9), compared with 527·4 per 100 000 
(485·2 to 572·5) in 1990 (GBD Results Tool).

Across income groups in 2023, 1·67 million (95% UI 
1·47 to 1·86) breast cancer cases (72·6% of global cases) 
occurred in World Bank high-income and upper-middle-
income groups and 628 000 (497 000 to 780 000) cases 
(27·3% of global cases) occurred in low-income and 
lower-middle-income groups. The ASIR of breast cancer 
was highest in the high-income group in 2023, with an 
estimate of 75·7 per 100 000 (67·1 to 84·0). The ASIR was 
the lowest in upper-middle-income group (37·3 
per 100 000 [32·0 to 42·8]), followed by the lower-middle-
income group (39·3 per 100 000 [31·5 to 48·8]), with the 
low-income group estimated at 44·2 per 100 000 
(31·2 to 58·4). However, the change in ASIR between 1990 
and 2023 was greatest in the lower income groups, with 
an estimated increase of 147·2% (38·1 to 271·7) in the 
low-income group and 127·9% (63·3 to 207·4) in the 
lower-middle-income group, compared with an increase 
of 41·4% (12·5 to 69·3) in the upper-middle-income 
group and almost no change (1·2% [–11·5 to 17·2]) in the 
high-income group (table).

However, the high-income and upper-middle-income 
groups constituted 463 000 (95% UI 418 000 to 497 000) 
of all breast cancer deaths (60·7% of global deaths), 
whereas low-income and lower-middle-income groups 
constituted 300 000 (237 000 to 366 000) deaths in 2023 
(39·2% of global deaths). The ASMR of breast cancer 
was the highest in the low-income group, with an 
estimate of 24·1 per 100 000 person-years (16·8 to 31·9), 
followed by the lower-middle-income group, with an 
estimate of 19·6 per 100 000 (15·6 to 23·7). Conversely, 
the ASMR in the upper-middle-income group was 
estimated at 11·2 per 100 000 (10·2 to 12·3), and in the 
high-income group at 16·3 per 100 000 (14·7 to 17·6). 
Between 1990 and 2023, ASMRs fell substantially in the 
high-income group, with a change of –29·9% 
(–33·6 to –25·9), whereas the change in the upper-
middle-income group was –11·9% (–26·7 to 0·4). 
Opposite trends were estimated in the low-income 
group, where the ASMR increased by 99·3% 
(12·5 to 202·9) during the same period; and in the lower-
middle-income group, increased by 72·6% (28·8 to 130·4; 
table). In 2023, the GBD regions with the highest ASIR 
of breast cancer included high-income North America at 
91·4 per 100 000 (78·6 to 105·7), western Europe at 90·3 
per 100 000 (80·5 to 101·1), and Australasia at 78·1 per 
100 000 (68·3 to 88·7). Meanwhile, the GBD regions 
with the highest ASMRs were central sub-Saharan Africa 
at 35·6 per 100 000 (23·1 to 50·3), western sub-Saharan 
Africa at 34·0 per 100 000 (24·4 to 46·9), and Oceania at 
27·0 per 100 000 (18·7 to 35·4).

For the GBD Results Tool see 
https://vizhub.healthdata.org/
gbd-results/

https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/
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ASDRs followed a similar pattern, with the highest 
2023 rates estimated in the low-income (870·8 
per 100 000 [95% UI 601·9 to 1140·2]) and lower-middle-
income groups (651·3 per 100 000 [521·8 to 798·7]). 
Collectively, these two income groups accounted for 
45·4% of global breast cancer DALYs. By contrast, the 
estimated rate was 486·1 per 100 000 (447·1 to 527·2) in 
the high-income group and 376·9 per 100 000 
(339·8 to 415·1) in the upper-middle-income group 
(GBD Results Tool). These two groups accounted for 
54·5% of global breast cancer DALYs. Figure 1 illustrates 
the global variation in ASDRs and the regional 
disparities, with sub-Saharan African regions having 
some of the highest rates. Compared with 1990, ASDRs 
increased by 104·8% (14·2 to 202·4) in the low-income 
group and 71·6% (26·2 to 131·1) in the lower-middle-
income group, and decreased by 32·1% (28·3 to 35·8) in 
the high-income group. No notable change was 
detected in the upper-middle-income group (–10·5% 
[–24·5 to 1·4]; GBD Results Tool).

Breast cancer incidence rates among females in 2023 
increased with age, peaking in the 85–89 year age group 
(figure 2). Substantial differences in the incidence and 
mortality rates of breast cancer were noted in the pre-
menopausal age group (20–54 years) and post-menopausal 
age group (55 years and older). In 2023, the crude 
incidence rate among pre-menopausal females was 50·4 

per 100 000 (95% UI 43·5–59·1) globally, whereas the rate 
among post-menopausal females was 160·7 per 100 000 
(138·2–180·7), over three times higher. The crude 
mortality rate for pre-menopausal females globally 
was 13·7 per 100 000 (11·4–16·0) in 2023, compared 
with 60·4 per 100 000 (52·9–66·6) in post-menopausal 
females (GBD Results Tool).

Trends in ASIR and ASMR since 1990 differed between 
pre-menopausal and post-menopausal females. Among 
pre-menopausal females, ASIR rose by 29·0% (95% UI 
7·1 to 56·0) between 1990 and 2023, whereas among post-
menopausal females, ASIR did not change substantially 
(8·2% [–5·0 to 25·0]). In contrast, ASMR was stable 
between 1990 and 2023, with a change of 9·9% 
(–11·6 to 29·5) from the 1990 level of 11·9 per 100 000 
(10·8 to 13·1) among pre-menopausal females, but 
declined by 12·4% (2·8 to 21·0) among post-menopausal 
females from the 1990 level of 68·2 per 100 000 
(63·1 to 73·0; GBD Results Tool).

In 2023, 28·3% (95% UI 16·6 to 38·9) of the breast 
cancer DALYs in females globally were attributed to GBD 
risk factors (panel). The leading risk factor was dietary 
risks (specifically a diet high in red meat), followed by 
tobacco (smoking and second-hand smoke), high fasting 
plasma glucose, high BMI (adult), high alcohol 
consumption, and finally low physical activity (panel). 
Between 1990 and 2023, breast cancer DALYs attributable 

Figure 1: Global map of age-standardised DALY rate quintiles for breast cancer in 2023
Values presented are for all ages combined. Quintiles are based on DALYs per 100 000 person-years. DALYs=disability-adjusted life-years.
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to high alcohol use and tobacco declined by 46·8% 
(34·6 to 57·1) and 28·1% (19·1 to 35·6), respectively. 
Among pre-menopausal females, 23·6% (11·8 to 34·8) of 
breast cancer DALYs in 2023 were attributed to risk 
factors, whereas 33·6% (19·7 to 45·1) were attributable to 
risk factors among post-menopausal females. Globally, 
1·10 million (47 900 to 2·02 million) DALYs were 
attributed to a high BMI among post-menopausal 
females, whereas 111 000 (–69 800 to 327 000) breast 
cancer DALYs were estimated to be averted due to a high 
BMI among pre-menopausal females (GBD Results Tool).

Global breast cancer cases were forecasted to be 
3·56 million (95% UI 2·29–4·83) in 2050, increasing 
from 2·34 million (2·04–2·67) cases in 2024. Deaths 
in 2050 were forecasted to be 1·37 million (0·841–2·02), 
representing a 1·7-times increase from the 2024 estimate 
of 782 000 (688 000–875 000) deaths. Global ASIRs were 
expected to be constant, with a forecast of 49·3 per 100 000 
person-years (43·4–56·0) in 2024 and 49·1 per 100 000 
(35·1–63·9) in 2050. Global ASMRs between the same 
years were forecasted to change slightly from 16·1 
per 100 000 (14·1–18·1) in 2024 to 16·7 per 100 000 
(11·3–24·0) in 2050. The mean ASMR in the 
sub-Saharan Africa super-region is forecasted to be more 
than the mean global ASMR over time, increasing from 
29·8 per 100 000 (21·0–39·0) in 2024 to 32·8 per 100 000 
(17·9–50·9) in 2050 (figure 3).

Discussion
As part of GBD 2023, this study provides an updated 
overview of epidemiological trends and burden of breast 
cancer across 204 countries and territories from 1990 
to 2023, with forecasts to 2050. In 2023, there were an 
estimated 2·30 million incident breast cancer cases 
globally among females, with 764 000 deaths and 
24·1 million DALYs. Substantial geographical disparities 
exist. Although the 2023 ASIRs were highest in the high-
income group, the largest increase from 1990 was in the 
low-income group. Over the past 34 years, ASMRs 
decreased in high-income and upper-middle-income 
groups but increased in low-income and lower-middle-
income groups. The ASMR was highest in the 
low-income group in 2023, representing an increase of 
nearly 100% since 1990, the largest change among all 
income groups.

Our results are largely consistent with findings from 
published literature. GLOBOCAN reported 2·30 million 
cases of breast cancer globally in 2022, with an ASIR 
of 46·8, 666 000 deaths, and an ASMR of 12·7,22 similar 
to our estimates for the same year: 2·22 million cases, an 
ASIR of 48·6, 737 000 deaths, and an ASMR of 15·9 
(GBD Results Tool). The higher number of deaths 
reported in our results is partly due to our method of 
reassigning an undefined or ill-defined ICD code.23 Our 
results also showed alignment with observed data 
patterns in regions and countries where high-quality 
registry data are available, such as the USA and the 
Nordic countries,24 because the GBD estimation process 
is designed to prioritise reliable data sources.

GBD is the only global epidemiological study offering a 
comprehensive estimation of breast cancer disease 
burden as measured in DALYs across 204 countries and 
territories, analysed by age and sex annually over time. 
DALYs extend beyond incidence and mortality estimates, 
reflecting both YLLs and a reduction in health status due 
to a disease.6,25 Since 1990, the total number of DALYs 
globally increased by 107·2% from 11·7 million to 
24·1 million in 2023. Although the incident cases in low-
income and lower-middle-income groups accounted for 

Figure 2: Global age-specific breast cancer incidence and mortality rates and 
counts in 2023
Solid line represents age-specific values and shaded section represents 
95% uncertainty intervals. Rates are reported per 100 000 person-years.
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•	 Dietary risks: 10·8 (95% UI 0·0–23·7)
•	 Tobacco: 7·6 (95% UI 5·2–10·0)
•	 High fasting plasma glucose: 5·8 (95% UI 3·9–8·4)
•	 High BMI: 4·1 (95% UI 0·5–7·5)
•	 High alcohol consumption: 2·1 (95% UI 1·1–3·4)
•	 Low physical activity: 2·0 (95% UI 0·4–3·3)
•	 All risk factors: 28·3 (95% UI 16·6–38·9)

Values presented are for all ages. Risk factors are listed in order of greatest to least 
proportional burden of level 2 risk factors, except for the final row, which is all risk 
factors combined for breast cancer. DALYs=disability-adjusted life-years. UI=uncertainty 
interval.
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27·3% of the global incidence, the total DALYs of breast 
cancer in these regions represented 45·4% of the global 
DALYs. The reduction in DALYs among HICs reflects the 
improvements in early detection and treatment success,26 
which has rendered the disease increasingly manageable 
with enhanced long-term survival prospects.27 In HICs, 
5-year net survival of breast cancer in 2010–14 
was 85–90%.25 By contrast, survival is notably lower in 
LMICs. The African Breast Cancer-Disparities in 
Outcomes study reported a 3-year net survival of 50% 
from 2014 to 2017.28 For HICs, a lingering question is 
whether YLDs can be further reduced through targeted 
therapies and quality-of-life optimisation.29 Globally, the 
fundamental challenge is achieving the same conversion 
from premature mortality to morbidity seen in HICs 
within LMICs.3

Some of the divergence in breast cancer burden is 
driven by variable patterns of risk factor exposures and 
uneven distribution of breast cancer stage at diagnosis.5 
Breast cancer is a malignancy where early detection and 
effective treatments can substantially alter survival 
prospects.5,28 However, health system constraints and 
sociocultural and financial barriers30,31 impede timely 
access to life-saving screenings and diagnosis.32 In many 
sub-Saharan African countries, fewer than 30% of people 
with breast cancer are diagnosed at stage I or II, whereas 
a large proportion are diagnosed at the distant metastatic 
stage.5 The scarcity of efficacious radiotherapy, essential 
chemotherapy, and targeted medicines further 
compromises prognosis after diagnosis, reducing the 
chances of survival.28,30,33 As of 2020, only approximately 
half of African countries had any external beam 
radiotherapy service for breast cancer treatments, and 
none had sufficient capacity to meet population needs.33 
In the absence of radiotherapy, mastectomies become 
the primary treatment of choice.34 Yet, the effectiveness of 
mastectomies is hampered by insufficient extra-operative 
services in resource-scarce countries.35 Essential 
chemotherapy drugs and hormonal therapies listed on 
the WHO Essential Medicines List36 are either unavailable 
or unaffordable in many LMICs.3,29,37 The WHO Global 
Breast Cancer Initiative outlines three pillars of action: 
promoting early detection through education and 
awareness, ensuring timely diagnosis, and advancing 
comprehensive breast cancer management.10 A phased 
approach expanding treatment capacity alongside 
screening and early detection has been shown to be 
effective in low-resource settings, leading to earlier 
diagnoses and better outcomes.38,39 The development and 
implementation of comprehensive and contextually 
grounded national cancer control plans spanning the 
entire continuum of cancer care is an urgent need, and 
yet are exceptionally difficult in practice.40

HICs have achieved remarkable gains in reducing the 
burden of breast cancer, with age-standardised mortality 
and DALY rates falling by approximately 30% over the 
past three decades. However, these successes should not 

be construed as an overarching triumph. Substantial 
local disparities exist. In the USA, Black non-Hispanic 
women had a 1·4 times higher mortality rate from breast 
cancer than White women in 2020.41 In Australia, 
Indigenous women diagnosed between 2004 and 2008 
faced breast cancer mortality rates 1·2 times higher than 
non-Indigenous women.42 In New Zealand, Māori and 
Pacific women diagnosed between 2000 and 2014 had 
breast cancer mortality rates 1·76 to 1·97 times higher 
than their counterparts.43 Reducing the national breast 
cancer burden in HICs hinges on bridging inequities 
across subpopulations, aligning health service provisions 
with individual risk profiles, and continued investment 
in innovative therapies.44 Beyond racial and ethnic 
disparities, changes in reproductive risk factors such as 
delayed pregnancy and the lower rates of childbirth in 
HICs imply that fewer women benefit from the long-term 

Figure 3: Age-standardised incidence and mortality rates of breast cancer 
from 1990 to 2023 and forecasts to 2050, globally and by GBD super-region
Values presented are for all ages combined. Solid line represents age-
standardised values and shaded section represents 95% uncertainty intervals. 
Rates are reported per 100 000 person-years. GBD=Global Burden of Diseases, 
Injuries, and Risk Factors Study.
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protective effects of childbirth.45 However, these changes 
are unlikely to be the major drivers of breast cancer 
incidence.46 Instead, the steady rise in exposure to other 
risk factors, such as an early menarche,47 late age at 
menopause,48,49 and increased obesity,50 might result in 
stable breast cancer incidence trends by offsetting 
improvements to other risk factor exposures, such as 
alcohol and tobacco use.4,51 Strengthening risk factor 
prevention and management will play a crucial role in 
halting a future rise in incidence, both in HICs and 
globally.44

Our forecasts suggest that, although ASIRs and ASMRs 
are expected to be stable, continued population growth 
and ageing will accentuate the rise in breast cancer cases 
and deaths over the next 27 years. Failure to manage key 
drivers of breast cancer and mitigate growing cases will 
result in considerable economic consequences. A recent 
study projected the global macroeconomic cost of breast 
cancer at 2·0 trillion (2017 international dollars) 
between 2020 and 2050,52 making it one of the costliest 
cancers. In the EU, breast cancer incurred the highest 
health-care cost of any cancer, accounting for €6·73 billion 
in 2009 (13% of total cancer health-care costs).53 In 
the USA, breast cancer represents a similarly large share, 
with estimated expenditures of $29·8 billion in 2020 
(14% of total national cancer treatment costs).54 In 
middle-income countries such as India, the total 
economic burden of breast cancer was estimated at 
$8·13 billion in 2021 and is projected to rise to 
$14·0 billion by 2030 as incidence continues to 
increase.55–57 At the individual level, the diagnosis of 
breast cancer often triggers a negative financial impact 
caused by economic hardship or financial burden as a 
result of medical care.58 In some LMICs, a course of 
trastuzumab treatment combined with chemotherapy, a 
standard of care for people with HER2-positive breast 
cancer,59 costs the equivalent of a decade of average 
income.37 Few national cancer plans explicitly incorporate 
financing schemes or insurance expansion for cancer, 
although this is slowly improving in some countries.40 To 
safeguard individuals from financial catastrophe, a 
multifaceted strategy—akin to the approaches used to 
lower HIV and AIDS drug prices—could be instrumental 
in reducing the cost of cancer drugs.60 Moreover, 
expanding universal health coverage to comprehensively 
encompass cancer care is necessary to improve treatment 
completion and outcomes in all countries.61

For the many strengths of the GBD, there are known 
limitations to be considered. First, data availability from 
cancer registries in many LMICs is limited, necessitating 
the use of modelling to derive estimates for specific 
locations and years. Moreover, even in places where 
cancer registry data are available, variability in 
representativeness and quality can increase statistical 
uncertainty in the resulting estimates, highlighting the 
need for further investments in cancer surveillance. 
Second, due to the sparsity of, and limitations in access 

to, national-level cancer patient cohort data, data from 
the US SEER programme were used as the primary data 
source for modelling the relationship among incidence, 
mortality, and survival. This estimated relationship was 
subsequently applied to the country-specific mortality-to-
incidence ratio to generate country-specific survival 
estimates, which were then used to derive country-
specific prevalence estimates, although this association 
might vary across countries. The current generalisation 
could potentially lead to underestimation or 
overestimation in some countries or regions. As 
additional data become available, more refined modelling 
approaches could be leveraged to obtain robust 
relationships among incidence, mortality, and survival, 
as well as incorporating the longer term burden of 
surviving or living with breast cancer. Third, owing to 
differences in diagnostic testing infrastructure, many 
existing data sources do not have histological subtype 
information, hindering subtype-specific estimation of 
breast cancer burden globally. Given the distinct survival 
patterns and resource implications of different subtypes, 
more comprehensive data across different geographical 
regions are needed to better characterise the global 
burden of breast cancer by subtype. Fourth, information 
on stage at diagnosis is not currently incorporated into 
the GBD breast cancer estimates, because such data are 
not routinely collected. The outcome of breast cancer is 
heavily dependent on stage at diagnosis. As stage-specific 
data become more widely available, future GBD iterations 
could consider the incorporation of incidence and 
outcome by stage to more effectively monitor patterns in 
breast cancer detection and progression. Fifth, within 
GBD, we only considered seven risk factors associated 
with breast cancer. There are other risk factors, including 
genetic predisposition, age of menarche and menopause, 
age at first full-term pregnancy, and hormone 
replacement therapy or oral contraceptive hormone 
use.45,62 As more systematic evidence accumulates, the list 
of risk factors could be expanded in future iterations of 
GBD. Sixth, considerable heterogeneity exists in the 
strength of evidence linking various risk factors to breast 
cancer. For example, tobacco use and diets high in red 
meat received a two-star rating under the Burden of Proof 
framework (a metric used to quantify the strength of 
evidence for a risk–outcome pair),63,64 whereas second-
hand smoke received only a one-star rating65 indicating 
weak evidence. Nonetheless, these associations were 
statistically significant and were therefore included in our 
analysis. Such variability, however, contributes to the 
greater uncertainty surrounding some of our risk-
attribution estimates. Seventh, there is considerable 
heterogeneity in menopausal status across individuals 
and diverse populations, and our use of age 55 years and 
older as the post-menopausal group as a proxy has 
limitations. To accurately ascertain differences in breast 
cancer incidence, mortality, and DALYs by pre-
menopausal and post-menopausal states, country-specific 
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cutoff ages would be preferable; however, such 
information is not currently widely available. Finally, the 
current analysis might not reflect the effect of the 
COVID-19 pandemic on breast cancer epidemiology and 
disease burden. Studies suggest that the disruption of 
health-care services caused by COVID-19 delayed breast 
cancer screening and diagnosis in specific countries, 
which could potentially result in poorer outcomes.66 
However, other studies indicate that the disruption might 
have been minimal, and long-term effects have yet to be 
fully understood.67

In conclusion, there have been transformative strides in 
breast cancer detection and treatment over the past 
34 years, along with substantial reductions in mortality 
and DALYs in HICs. However, these advances have been 
unequally distributed. At the global level, age-standardised 
mortality and DALY rates have been stagnant. As the 
number of breast cancer cases is forecasted to rise in the 
future—particularly in LMICs—the growing burden 
threatens to reverse decades of progress in women’s 
health, carrying far-reaching societal and economic 
consequences. The global health community should 
honour its commitments to international declarations 
and breast-cancer-specific initiatives and translate 
aspirations into actions, ensuring that all patients have an 
equitable chance to overcome breast cancer. Although the 
pursuit of medical innovation should continue across 
the resource spectrum, attention should be given to 
developing pragmatic strategies that optimise the delivery 
of effective care in resource-limited settings.
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