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an analysis based on the global burden
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Abstract

Background Breast cancer poses a substantial health challenge for the world's over-70 population. However, data
on the impact and epidemiology of breast cancer in this age group are limited. We aimed to evaluate global, regional,
and national breast cancer trends among those aged 70 and older between 1990 and 2021.

Methods In this trend analysis based on the 2021 Global Burden of Diseases (GBD), we report on the incidence
rates and Global Burden of Diseases (GBD) disability-adjusted life years (DALYs) counts, as well as the incidence rates
per 100,000 individuals and average annual percentage changes (AAPCs) for breast cancer among individuals aged
70 and above at the global, regional, and national levels. We analyzed these global trends by age, sex, and socio-
developmental index (SDI). Joinpoint regression elucidates pivotal trend shifts.

Results From 1990 to 2021, the global incidence of breast cancer in the over-70 population modestly increased
from 104 to 107 per 100,000, with significant trend changes in 1995, 2005, and 2018. Regionally, High-income North
America had the highest incidence in 2021, while North Africa and the Middle East saw the steepest rise in incidence
and DALYs. The only decrease was in the High SDI quintile. The 70-74 age group experienced the largest increase
globally, with rates rising from 86.3 to 90 per 100,000 (AAPC 0.27).

Conclusion From 1990 to 2021, global breast cancer incidence in the over-70 population saw a slight uptick,
contrasted by a significant reduction in DALYs, likely due to progress in endocrine and targeted therapies. This
underscores the critical need for enhanced screening and personalized treatments for older patients.
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Text box 1. Contributions to the literature

« This study is the first to analyze breast cancer burden
among those aged 70 and older, using Global Burden of
Disease 2021 data.

- It highlights regional and national disparities, pointing to
gaps in early detection and treatment for older adults.

« The findings emphasize the need for age-specific strategies
and guide policymakers in addressing breast cancer in aging
populations.

Introduction

Cancer ranks as the second leading cause of death world-
wide due to its high incidence and mortality rates, impos-
ing a significant burden on public health systems and
human health [1]. Among all cancer types, breast cancer
demands particular attention as it is the most common
malignancy in women and ranks as the fifth leading cause
of cancer-related deaths globally [2]. Projections indicate
that by 2040, over 3 million women will be diagnosed
with breast cancer annually [3].

In women, the incidence of breast cancer increases
with age, showing a second peak, particularly in those
aged 70 and above, typically occurring post-menopause
[4]. While male breast cancer is rare, its incidence also
rises with age, with an average diagnosis age of 67, about
five years later than in women [5]. Additionally, the aver-
age age at diagnosis is gradually increasing worldwide.
In China, for example, 16.6% of breast cancer patients
were aged 65 and older in 2008 (compared to 42.6% in
the United States), a figure expected to rise to 27.0% by
2030 [6]. These trends underscore the growing burden
of breast cancer, particularly among older adults, mak-
ing this issue increasingly urgent from a public health
perspective.

Globally, populations are ageing at an unprecedented
rate. Between 2000 and 2010, the population aged 65 and
older grew by 15.1%, compared to just 2.6% growth in
those under 18, driven by rising life expectancy [7]. The
health of the elderly has far-reaching implications, influ-
encing both their quality of life and broader socioeco-
nomic factors. A healthier ageing population can mitigate
the economic strain of healthcare costs and continue to
contribute to society [8]. In 2015, the United Nations
announced the Sustainable Development Goals (SDGs),
with SDG 3.4 focusing on reducing premature mortality
from noncommunicable diseases (including cancer) by
one-third by 2030 [9]. However, significant gaps remain
in high-quality data, especially from low-resource coun-
tries [10], limiting our understanding of breast cancer
trends in older populations.

This study aims to provide a comprehensive analysis
of global trends in breast cancer incidence, disability-
adjusted life years (DALYs), prevalence, and mortality,
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with a particular focus on the older age group. By strati-
fying data by age, sex, and the Sociodemographic Index
(SDI), this study highlights variations across populations
and regions. The findings aim to equip policymakers
and public health professionals with actionable insights
for targeted interventions, providing evidence for future
breast cancer control efforts and shaping strategies to
address the challenges an aging society poses.

Methods

Study population and data collection

This study is a secondary analysis of the 2021 Global
Burden of Disease (GBD) study, utilizing cross-sectional
datasets from 1990 to 2021 across 204 countries and ter-
ritories, accessed via the Global Health Data Exchange
(GHDx) platform. These datasets provide detailed
records of the global burden of 369 diseases and inju-
ries, including extensive data on breast cancer. Accord-
ing to the GBD classification standards [11], data for
both males and females across six age groups (70-74,
75-79, 80-84, 85-89, 90-94, and 95+years) were col-
lected and analyzed within 21 regional country groups
based on geographical proximity and similar epidemio-
logical characteristics. The absolute numbers and rates
of breast cancer incidence, prevalence, mortality, and
disability-adjusted life years (DALYs) were extracted for
these populations. In this analysis, the rates were not
age-standardized.

While the World Health Organization (WHO) defines
the elderly population as those aged 60 and above [12],
this study specifically focuses on breast cancer patients
aged 70 and above. These patients are further subdivided
into the age groups mentioned above to more accu-
rately describe the burden of breast cancer within this
demographic.

The GBD 2021 study also calculated the Sociodemo-
graphic Index (SDI), which comprehensively reflects the
impact of socioeconomic conditions on health outcomes.
The SDI is a geometric mean ranging from O to 1, based
on indicators such as the total fertility rate among women
under 25, the mean years of education for those aged 15
and older, and the per capita income. An SDI of 0 repre-
sents the lowest levels of education and income and the
highest fertility rate. The SDI is categorized into five lev-
els: low, low-middle, middle, high-middle, and high [11].

The data used in this study are publicly accessible, and
therefore, the Ethics Committee of Harbin Medical Uni-
versity Cancer Hospital determined that ethical approval
was not required. The study adheres to the guidelines
for cross-sectional studies outlined in the Guidelines for
Accurate and Transparent Health Estimates Reporting.
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Statistical analysis

The primary objective of this study is to comprehensively
analyze the long-term trends in the incidence, preva-
lence, mortality, and DALYs of breast cancer globally,
with a particular focus on age-specific rates over time.
We employed linear regression analysis to quantify these
changes, concentrating on the evolution of log-trans-
formed rates over the years. In this analysis, year is the
independent variable, and log-transformed rates as the
dependent variable, capturing annual rate changes and
generating age-specific time series data. Linear regres-
sion allowed us to estimate the annual percentage change
(APC) for each age group, providing insight into the
trends of breast cancer indicators within different age
groups. Additionally, we calculated the average annual
percentage change (AAPC) for all age groups by averag-
ing the APC values, offering a global perspective on the
average annual trends of breast cancer indicators.

The calculation of AAPC involves the following steps:

1. Log transformation of breast cancer indicators
(incidence, prevalence, mortality, and DALYs) for
each age group to stabilize variance and simplify
linear regression analysis.

2. Application of a linear regression model with year as
the independent variable and log-transformed breast
cancer indicators as the dependent variable.

3. Extraction of APC values for each age group from
the regression results.

4. Averaging the APC values across all age groups to
derive the AAPC. We calculated AAPC for 1990—
1999, 2000-2009, 2010-2019, 2012-2021, 2017—
2021, and 1990-2021.

The second objective is to identify the inflection points in
the trends of the indicators above. For this, we employed
joinpoint regression analysis, identifying trends over time
and fitting the data to the simplest model on a log scale

Table 1 Global AAPCs in breast cancer
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by connecting multiple line segments. The points where
these segments meet are called joinpoints. The simplest
model, without joinpoints, is a straight line. We tested
the significance of each joinpoint using the Monte Carlo
permutation method and selected the final model in
Joinpoint software based on expert knowledge and the
weighted Bayesian information criterion method.

The third objective is to stratify the global trends by
age group, sex, and Sociodemographic Index (SDI). The
fourth objective is to report regional and national trends
using the same AAPC calculation method described
above. Statistical results are presented and interpreted
using effect sizes, confidence intervals (CI), rates, uncer-
tainty intervals (UI), and precise p-values. All statistical
tests were performed using R software (version 4.4.1) and
Joinpoint software (version 5.2.0).

Results

Global trends

The global trend analysis reveals that the incidence of
breast cancer among elderly patients aged 70 and above
showed an increasing trend from 1990 to 1999 (AAPC
0.61 [95% CI 0.53 to 0.69]). However, in the early 21st
century, from 2000 to 2009, the incidence rate declined
(AAPC -0.26 [95% CI -0.30 to -0.22]). Notably, from
2017 to 2021, the incidence rate significantly decreased
(AAPC -0.35 [95% CI -0.69 to -0.02]). Overall, the breast
cancer incidence rate in 2021 (107 per 100,000 [95% UI
91-115]) showed no significant change compared to 1990
(104 per 100,000 [95% UI 95-110]), with a minimal aver-
age annual percentage change (AAPC 0.07, 95% CI 0.01
to 0.12) (Tables 1 and 2). Throughout the study period
(1990 to 2021), the prevalence of breast cancer increased
while the DALYs significantly declined (Table 1). Join-
point regression analysis identified significant changes in
the incidence rates in 1995, 2005, and 2018 (Fig. 1).

Incidence Prevalence Deaths DALYs
AAPC (95% Cl) p value AAPC (95% Cl) p value AAPC (95% Cl) p value AAPC (95% Cl) p value

1990-1999 0.61 <0.001 -0.63 <0.001 -0.24 <0.001 -0.27 <0.001
(0.531t0 0.69) (-0.79t0-047) (-0.341t0-0.13) (-0.36t0-0.18)

2000-2009 -0.26 <0.001 -0.1 0.024 -0.82 <0.001 -0.99 <0.001
(-0.3t0-0.22) (-0.19t0 -0.01) (-1.08 to -0.56) (-1.14t0 -0.85)

2010-2019 0.04 0216 0.09 <0.001 -0.26 <0.001 -0.37 <0.001
(-0.02t0 0.11) (0.04t0 0.13) (-0.34t0-0.18) (-0.55t0-0.19)

2012-2021 -0.1 0.222 0.01 0.745 -0.46 <0.001 -041 <0.001
(-0.25 t0 0.06) (-0.06 t0 0.09) (-0.63t0-0.28) (-0.63t0-0.2)

2017-2021 -0.35 0.041 -0.13 0.118 -0.82 <0.001 -0.56 0.001
(-0.69 t0 -0.02) (-0.29 t0 0.03) (-1.21t0-043) (-0.89t0-0.24)

1990-2021 0.07 0.021 0.14 0.003 -048 <0.001 -0.57 <0.001
(0.01t00.12) (0.05 t0 0.23) (-0.58 t0 -0.38) (-0.65 to -0.48)

AAPC=average annual percentage change. DALYs =disability-adjusted life-years
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Fig. 1 Joinpoint regression analysis of breast cancer prevalence (A), incidence (B), DALYs (C), and mortality (D) in individuals aged 70 years and older from
1990 to 2021. APC=annual percentage change. DALYs =disability-adjusted life-years

Global trends by sex

There were global increases in breast cancer incidence
from 1990 to 2021 in both males and females. In males,
the AAPC was 0.07 (95% CI 0.01 to 0.12), with rates ris-
ing from 3.2 per 100,000 population (95% UI 2.9-3.7) in
1990 to 5.3 per 100,000 population (95% UI 3.8-6.3) in
2021. In females, incidence rates increased from 174.5
per 100,000 population (95% UI 158.7-183.2) to 306 per
100,000 population (95% UI 269-352). Notably, dur-
ing this 32-year observation period, the DALYs for male
breast cancer showed an upward trend with an AAPC of
0.66 (95% CI 0.48 to 0.85), whereas the DALYs for female
breast cancer consistently declined with an AAPC of
-0.42 (95% CI -0.50 to -0.34) (Table 2).

Global trends by age group

In the global trend analysis from 1990 to 2021, the inci-
dence of breast cancer increased in the 70-74 and
95+age groups. The largest increase was observed in
the 70-74 age group, with incidence rates rising from
86.3 per 100,000 population (95% UI 81.1-90) in 1990 to
90 per 100,000 population (95% UI 86.4—100.8) in 2021
(AAPC 0.27 [95% CI 0.17 to 0.37]). In contrast, the inci-
dence rates decreased in other age groups, with the most
significant decline observed in the 75-79 age group, from
105.2 per 100,000 population (95% UI 96.8—-109.8) in
1990 to 99.5 per 100,000 population (95% UI 87.2-106.2)
in 2021 (AAPC -0.21 [95% CI -0.33 to -0.08]). From
1990 to 2021, the DALYs for all age subgroups showed

a downward trend. The most considerable reduction
in DALYs was seen in the 75-79 age group, decreasing
from 936.8 per 100,000 population (95% UI 870.0-984.2)
to 722.1 per 100,000 population (95% UI 648.9-777.2)
(AAPC —0.87 [95% CI -0.99 to -0.75]).

Global trends by SDI

The only decline in breast cancer incidence by SDI quin-
tile was observed in the High SDI quintile, decreasing
from 205.0 per 100,000 population (95% UI 184.2-216.3)
in 1990 to 190.2 per 100,000 population (95% UI 158.9—
206.3) in 2021 (AAPC —-0.26 [95% CI -0.34 to -0.17]). In
contrast, the incidence rates in the other four SDI quin-
tiles increased during this period. The largest increase
in breast cancer incidence by SDI quintile was observed
in the Low-middle SDI quintile, rising from 24.4 per
100,000 population (95% UI 21.4-27.4) in 1990 to 47.5
per 100,000 population (95% UI 42.6-51.8) in 2021
(AAPC 2.22 [95% CI 2.04 to 2.39]). Notably, from 1990
to 2021, reductions in breast cancer DALYs were only
observed in countries with High-middle SDI and High
SDI, while DALYs increased in all other regions (Table 2).

Regional trends

At the regional level, between 1990 and 2021, North
Africa and the Middle East observed the largest increases
in breast cancer incidence (from 24.7 per 100,000 popu-
lation [95% UI 22.4-27.2] in 1990 to 90.0 per 100,000
population [95% UI 79.9-100.3] in 2021; AAPC 4.25
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[95% CI 4.07 to 4.44]) and the largest increase in DALYs
(from 281.9 per 100,000 population [95% UI 257.7-309.7]
in 1990 to 586.7 per 100,000 population [519.1-656.4]
in 2021; AAPC 2.38 [95% CI 2.14 to 2.62]). High-income
Asia Pacific observed the second-largest increase in
breast cancer incidence (from 39.8 per 100,000 popula-
tion [95% UI 34.6—43.9] to 100.0 per 100,000 population
[76.9-114.3]; AAPC 3.02 [95% CI 2.66 to 3.38]). Notably,
High-income North America had the highest incidence
of breast cancer in both 1990 (306.7 per 100,000 popula-
tion [95% UI 272.2-327.0]) and 2021 (260.3 per 100,000
population [95% UI 222.5-281.7]).

High-income North America was observed to have the
highest incidence of breast cancer in both 1990 (306.7
per 100,000 population [95% UI 272.2—-327.0]) and 2021
(260.3 per 100,000 population [95% UI 222.5-281.7]).
Nevertheless, High-income North America and Aus-
tralasia were the only regions where the incidence
decreased. High-income North America observed the
largest decrease in breast cancer incidence (from 306.7
per 100,000 population [95% UI 272.2-327.0] in 1990
to 260.3 per 100,000 population [95% UI 222.5-281.7]
in 2021; AAPC —-0.57 [95% CI -0.69 to -0.45]). Mean-
while, Australasia, High-income North America, West-
ern Europe, Southern Latin America, and Central Asia
observed a decrease in DALYs. Australasia observed
the largest decrease in DALYs (from 1549.3 per 100,000
population [95% UI 1391.8-1684.2] in 1990 to 1050.5
per 100,000 population [95% UI 865.0-1210.8] in 2021;
AAPC -1.28 [95% CI -1.51 to -1.06]).

Prevalence, incidence, mortality, and DALYs of breast
cancer in 2021 and their average annual percentage
changes between 1990 and 2021 in 204 countries and ter-
ritories are provided in the appendix (p 1). The joinpoint
analysis of breast cancer in 21 regions is detailed in the
appendix (p 23).

National trends

At the national level, the most notable increase in the
incidence of breast cancer between 1990 and 2021
was observed in Turkey, with rates rising from 19.3 per
100,000 population (95% UI 15.8-23.4) to 119.5 per
100,000 population (95% UI 92.6-150.3) (AAPC 6.04
[95% CI 5.33 to 6.75]). Notably, the country with the
highest breast cancer incidence in 2021 was the United
Arab Emirates, with an incidence rate of 418.2 per
100,000 population (95% UI 289.2-579.6). Conversely,
the country with the lowest breast cancer incidence in
2021 was Bangladesh, with an incidence rate of 9.27 per
100,000 population (95% UI 6.80—12.6).

Between 1990 and 2021, the largest increase in DALYs
from breast cancer was also observed in the United Arab
Emirates, rising from 856.6 per 100,000 population (95%
UI 632.3-1123.7) to 2826.8 per 100,000 population (95%
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UI 1982.2-3850.2) (AAPC 3.97 [95% CI 1.5 to 6.5]).
The largest decrease in DALYs from breast cancer was
observed in Guam, dropping from 85.6 per 100,000 pop-
ulation (95% UI 70.2—-102.1) to 34.5 per 100,000 popu-
lation (95% UI 23.8-48.2) (AAPC —-3.45 [95% CI -4.58
to -2.31]). In 2021, the country with the highest DALYs
from breast cancer was Palau, with a rate of 2956.8 per
100,000 population (95% UI 2332.4—3755.2). (Figures 2
and 3; appendix p 1).

Discussion

This study addresses a significant gap in understanding
the incidence and trends of breast cancer among indi-
viduals aged 70 years and older across 204 countries
from 1990 to 2021. Our findings indicate that, since 1995,
the global incidence of breast cancer has been decreas-
ing annually, a trend widely recognized worldwide. From
1990 to 2021, the overall global incidence of breast cancer
showed a declining trend. Despite an increase observed
between 2005 and 2018, the average annual percentage
change (AAPC) during this period was only 0.11, approx-
imately one-fourteenth of the AAPC of 1.55 observed
from 1990 to 1995 in the population aged 70 years and
older. In 2021, the incidence rate of breast cancer in males
aged 70 years and older was about one-thirty-fifth of that
in females of the same age group, and the DALYs were
about one-thirty-second of those in females. This gender
disparity highlights that although the incidence of male
breast cancer is relatively low, its health impact remains
significant when compared to female breast cancer. Dur-
ing the period from 1990 to 2021, an increase in breast
cancer incidence was observed only in the 70-74 years
and 95 years and older age groups. Notably, the largest
increase in incidence among older people was seen in
countries with low-middle SDI. This could be attributed
to changes in population structure, allocation of medical
resources, and public health policies in these countries.

The results of this study reveal a slight increase in the
incidence of breast cancer among individuals aged 70
years and older in 2021, consistent with the current trend
of global population aging [13] and the strong correla-
tion between breast cancer and age [14]. Previous stud-
ies have highlighted that changes in the number of breast
cancer cases are primarily driven by population growth
and aging [15]. This finding aligns well with the slight
increase in breast cancer incidence observed in this study
among the elderly, while global DALYs have significantly
decreased.

In the 1970s, the positive results of selective estrogen
receptor modulators (SERM) tamoxifen in the treat-
ment of hormone receptor-positive (HR+) advanced
breast cancer garnered widespread attention, driving
the development of endocrine therapy and significantly
impacting the treatment of breast cancer in the elderly
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[16]. In September 1998, trastuzumab (Herceptin) was
approved by the FDA (Food and Drug Administration),
providing a new targeted therapy for HER2 (Human Epi-
dermal Growth Factor Receptor 2) positive breast cancer
[17]. Our study shows that the first significant decline in
DALYs and mortality rates for breast cancer among the
elderly occurred in 1994. Since then, these indicators
have continued to decline, coinciding with advancements
in breast cancer treatment and the widespread imple-
mentation of early screening. The development of breast
cancer therapies has brought more precise and person-
alized treatment options, as well as improved outcomes
and quality of life for elderly breast cancer patients [18].
This study highlights notable shifts in the age distribu-
tion of breast cancer incidence among individuals aged
70 years and older since 1990. In 1990, the highest inci-
dence rate was observed in the 85—-89 age group, but by
2021, this had shifted to the 95+age group. Similarly, the
95+age group recorded the highest DALYs in 1990 and
2021. A cohort study from the UK indicated that between
2010 and 2015, over 20% of women diagnosed with
invasive breast cancer were aged 70 or older [19]. Given
the shifting demographic structure, this proportion is
expected to rise globally [3].In view of our findings, the
growing incidence of breast cancer among the elderly
underscores the importance of considering a patient’s

life expectancy and overall health when determining
the most appropriate screening and treatment strate-
gies. This personalized approach is crucial to optimizing
resource allocation and improving patient outcomes.

In our study, we found gender differences in DALYs
among individuals aged 70 and older with breast cancer.
Additionally, from 1990 to 2021, breast cancer incidence
in men of the same age group showed a more pro-
nounced upward trend compared to women. This trend
may be attributed to biological differences in breast can-
cer between men and women, such as variations in tumor
types, staging, and growth rates. These differences not
only impact disease outcomes but also affect the quality
of life for patients.

Insufficient awareness among men regarding breast
cancer prevention may lead to delays in diagnosis and
treatment, thereby affecting prognosis [20]. Given these
findings, we recommend implementing targeted gender-
specific breast cancer prevention measures, early screen-
ing programs, and health education for individuals aged
70 and older. These efforts aim to enhance patient sur-
vival quality and prognosis.

Our study demonstrates that from 1990 to 2021, DALYs
among individuals aged 70 and older in High SDI and
High-middle SDI regions showed a significant decline,
whereas those in Middle SDI, Low-middle SDI, and Low
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SDI regions increased. This trend may be attributed
to several factors. In high-income countries, advance-
ments in medical technology and widespread screening
methods have significantly improved early detection and
treatment outcomes for breast cancer. This means breast
cancer can be identified early and effectively treated,
reducing its impact on patient health, prolonging life
expectancy, and enhancing quality of life [21]. Addition-
ally, high-income countries generally possess more com-
prehensive healthcare systems and greater healthcare
resources, enabling the delivery of specialized treatment
and rehabilitation services [22].

Conversely, in low-income countries, although breast
cancer incidence may be higher, many cases are diag-
nosed at advanced stages due to inadequate screening,
diagnostic, and treatment facilities. Advanced-stage
breast cancer is more challenging to treat and often
has poorer outcomes, significantly affecting patient
health and life expectancy. Moreover, limited healthcare
resources and potentially lower levels of medical exper-
tise and service capacity in low-income countries further
impact treatment outcomes for breast cancer patients
[23]. Furthermore, only regions in the High SDI quintile
experienced a decrease in breast cancer incidence among
individuals aged 70 and older, possibly due to improved

overall education levels and increasing health awareness,
which have somewhat constrained the growth of breast
cancer, consistent with previous study findings [24].

Our study findings indicate that from 1990 to 2021,
North Africa and the Middle East exhibited the most sig-
nificant increase in breast cancer incidence among indi-
viduals aged 70 and older, while the high-income North
American region consistently maintained the highest
breast cancer incidence rates in both 1990 and 2021. This
finding aligns with previous research [25], suggesting
a continued rise in breast cancer risk among individu-
als aged 70 and older in regions with lower sociodemo-
graphic indices (SDI) as socioeconomic development
and increased life expectancy prevail. Among the 21
regions analyzed, the high-income Asia Pacific region
observed the second-highest increase in breast cancer
incidence. According to the World Health Organization’s
Global Status Report on Noncommunicable Diseases,
2010, some women in the Asia Pacific region lack physi-
cal activity or suffer from obesity [26], factors that may
contribute to increased breast cancer risk [27]. Therefore,
addressing these modifiable risk factors to reduce breast
cancer incidence among individuals aged 70 and older
could be crucial in alleviating the global burden of breast
cancer.
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On a global scale, our attention must not only focus
on countries where individuals aged 70 and older bear
the heaviest burden of breast cancer but also on those
where the burden is increasing most rapidly. In our study,
from 1990 to 2021, Turkey exhibited the most significant
increase in breast cancer incidence rates. Addressing
this trend requires public health strategies that enhance
breast health awareness among elderly women, promote
breast screening, optimize lifestyle choices, and moni-
tor and manage environmental risk factors. Simultane-
ously, there is a need to expand access to cancer genetic
counseling to assist women carrying genetic risk factors
with early intervention and monitoring. Policymakers,
healthcare providers, and researchers must collaborate
to continuously monitor breast cancer epidemiological
trends and adjust prevention, diagnosis, and treatment
strategies based on the latest scientific evidence, aiming
to reduce the burden of breast cancer on both national
and individual health.

At the regional level, our findings underscore the
urgent need for targeted interventions in regions such
as North Africa, the Middle East, and the High-income
Asia Pacific, where breast cancer incidence and DALYs
have seen the most pronounced increases. Public health
strategies in these areas should prioritize expanding
access to early detection programs, bolstering healthcare
infrastructure, and addressing region-specific risk factors
such as environmental exposures and lifestyle factors. In
regions like High-income North America and Austral-
asia, where incidence and DALYs have declined, contin-
ued investment in and adaptation of existing programmes
are vital to ensure they remain responsive to challenges
such as ageing populations and shifting risk profiles. At
the national level, Turkey exhibited the greatest increase
in breast cancer incidence, highlighting an immediate
need for national policies focused on promoting breast
health awareness and screening in older women. In con-
trast, countries like the United Arab Emirates, where
both incidence and DALYs are alarmingly high, must pri-
oritize the accessibility of advanced therapeutic options
and develop comprehensive care pathways to alleviate
the burden on healthcare systems. These regional and
national findings are aligned with global strategies to
reduce breast cancer mortality but emphasize the impor-
tance of continual reassessment and adaptation of poli-
cies to the evolving epidemiological landscape.

Our study offers critical insights that can inform future
research trajectories. Aligned with the World Health
Organization’s Global Action Plan for the Prevention and
Control of Non-Communicable Diseases (NCDs) and the
United Nations Sustainable Development Goals, which
prioritize reducing premature mortality, our core objec-
tive is to decrease early death [25]. The NCD Count-
down 2030 report highlights that globally, the mortality
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rates of several cancers, including lung, colorectal, and
liver cancers, have declined too slowly and, in many
countries, have even worsened. Nonetheless, the global
target of reducing premature mortality from NCDs by
one-third by 2030 remains achievable. While specific
clinical interventions vary by country and region, policies
aimed at reducing behavioral risk factors—such as smok-
ing, excessive alcohol consumption, and high sodium
intake—account for nearly two-thirds of the health bene-
fits of tailored NCD strategies [28]. These approaches are
also highly applicable to improving breast cancer preven-
tion and treatment outcomes.

A 2021 study evaluated trends in female breast cancer
from 1990 to 2017 and explored the association between
demographic shifts and female breast cancer risk [29].
Our study utilized the latest GBD data, specifically focus-
ing on male and female breast cancer patients aged 70
and older. In line with the World Health Organization’s
objective to reduce premature mortality, our analysis of
this cohort provides critical insights into the burden of
breast cancer among the elderly. It is important to rec-
ognize, however, that breast cancer screening guidelines
are progressively lowering the recommended starting
age, with screening now often initiated at age 40 or even
earlier for those at high risk [30]. This shift reflects an
increasing recognition of the rising incidence of breast
cancer among younger age groups, where early detection
can significantly improve prognosis and reduce mortality.
By lowering the age threshold for screening, these pro-
grams aim to detect breast cancer at an earlier and more
treatable stage, thus enhancing survival outcomes. In
contrast, our study’s focus on patients aged 70 and older
means that it does not account for the rising incidence
occurring in younger women. Changes in screening prac-
tices are likely influencing the observed epidemiologi-
cal trends, as breast cancer is being detected earlier in
younger populations.

Several key limitations must be addressed. Firstly, the
GBD database, despite its global reach, varies in data
quality, with significant gaps in low- and middle-income
countries that may affect the robustness and generaliz-
ability of our findings. Secondly, our analysis is restricted
to individuals aged 70 years and older. Future research
should include younger cohorts to provide a more com-
prehensive understanding of the evolving dynamics of
breast cancer. Thirdly, while we focused on temporal
trends, the study did not account for key risk factors
such as lifestyle changes, environmental exposures, and
genetic predispositions, which are likely to have sig-
nificant implications for breast cancer risk. Finally, the
exclusive reliance on GBD data may have constrained the
scope of our findings. Future work should incorporate a
wider range of data sources and consider additional fac-
tors to improve the depth and accuracy of the analysis.
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From 1990 to 2021, there has been a slight increase
in breast cancer incidence among the global population
aged 70 and above. However, in contrast, the DALYs
due to breast cancer have shown a significant down-
ward trend. This phenomenon is closely linked to rapid
advancements in multiple treatment modalities, includ-
ing endocrine and targeted therapy. Given the unique
physiological, pathological, and therapeutic responses of
individuals aged 70 and above, there is an urgent need
for more effective breast cancer screening in this popula-
tion. Additionally, it is crucial to develop more person-
alized treatment strategies tailored to the needs of these
patients aged 70 and above.

Conclusion

This study reveals global trends in breast cancer among
individuals aged 70 and older from 1990 to 2021. While
high-income regions saw declines in incidence and dis-
ability-adjusted life years (DALYs), lower-income regions
experienced increases, especially in North Africa and
the Middle East. Gender disparities were observed, with
a sharper rise in male breast cancer. The findings under-
score the need for age-specific strategies in prevention,
early detection, and treatment to address the growing
burden in elderly populations.
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