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A B S T R A C T   

Background: Breast cancer is the most commonly diagnosed cancer worldwide, and its burden has been rising 
over the past decades. In this article, we examine and describe the global burden of breast cancer in 2020 and 
predictions for the year 2040. 
Methods: Estimates of new female breast cancer cases and deaths in 2020 were abstracted from the GLOBOCAN 
database. Age-standardized incidence and mortality rates were calculated per 100,000 females by country, world 
region, and level of human development. Predicted cases and deaths were computed based on global de-
mographic projections for the year 2040. 
Results: Over 2.3 million new cases and 685,000 deaths from breast cancer occurred in 2020. Large geographic 
variation across countries and world regions exists, with incidence rates ranging from <40 per 100,000 females 
in some Asian and African countries, to over 80 per 100,000 in Australia/New Zealand, Northern America, and 
parts of Europe. Smaller geographical variation was observed for mortality; however, transitioning countries 
continue to carry a disproportionate share of breast cancer deaths relative to transitioned countries. By 2040, the 
burden from breast cancer is predicted to increase to over 3 million new cases and 1 million deaths every year 
because of population growth and ageing alone. 
Conclusion: Breast cancer is the most common cancer worldwide and continues to have a large impact on the 
global number of cancer deaths. Global efforts are needed to counteract its growing burden, especially in 
transitioning countries where incidence is rising rapidly, and mortality rates remain high.   

1. Introduction 

Having replaced lung cancer as the most commonly diagnosed can-
cer globally, breast cancer today accounts for 1 in 8 cancer diagnoses 
and a total of 2.3 million new cases in both sexes combined [1]. Rep-
resenting a quarter of all cancer cases in females, it was by far the most 
commonly diagnosed cancer in women in 2020, and its burden has been 
growing in many parts of the world, particularly in transitioning coun-
tries [2]. An estimated 685,000 women died from breast cancer in 2020, 
corresponding to 16% or 1 in every 6 cancer deaths in women. 

Previously insufficient public health response to this development has 
led to the recent launch of the Global Breast Cancer Initiative by the 
World Health Organization (WHO) [3]. By engaging global partners and 
coordinating sustainable efforts to improve outcomes, WHO and col-
laborators aim to reduce breast cancer mortality by fostering timely 
diagnosis and adequate treatment and patient management. As a foun-
dation to these efforts, a good understanding of global patterns and 
variation in the disease burden is vital. 

Herein, we examine and describe the burden of invasive breast 
cancer worldwide in 2020 based on the GLOBOCAN estimates of cancer 
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incidence and mortality developed by the International Agency for 
Research on Cancer (IARC). We assess geographic variation and describe 
the magnitude and distribution of the disease for the year 2020 and 
predict the future burden in 2040. 

2. Data sources and methods 

The number of new cases of, and deaths from, primary invasive 
cancers of the female breast (International Classification of Diseases 
tenth revision (ICD-10) C50) were extracted from the GLOBOCAN 2020 
database for 185 countries or territories, by sex and 18 age groups (0–4, 
5–9, …, 80–84, 85 and over) [1,4,5]. Corresponding population data for 
2020 were extracted from the United Nations (UN) website [6]. The data 
sources and hierarchy of methods used in compiling the cancer estimates 
have been described in detail elsewhere [4]. In brief, the GLOBOCAN 
estimates are assembled at the national level using the best available 
sources of cancer incidence and mortality data within a given country. 
The methods used to derive the 2020 estimates correspond to those used 
in previous years [7–9]; where applicable, priority is given to short-term 
predictions and modelled mortality to incidence (M:I) ratios, while 
validity is dependent on the degree of representativeness and quality of 
the source information [4]. 

We present tables and figures on the estimated new cases and deaths, 
as well as two summary measures using direct standardization, namely 
the age-standardized (incidence or mortality) rate (ASR) per 100,000 
females based on the adapted 1966 Segi World standard population [10, 
11] for all ages combined, and truncated ASRs for ages below and above 
50 years (also referred to as pre- and postmenopausal ages), alongside 
the cumulative risk of developing or dying from cancer before the age of 
75 (as one representation of the lifetime risk of developing breast can-
cer) expressed as a percentage, assuming the absence of competing 
causes of death [12]. These measures allow comparisons between pop-
ulations adjusted for differences in age structures. We also provide a 
prediction of the future number of female breast cancer cases and deaths 

worldwide for the year 2040, based on demographic projections and in a 
scenario where rates remain stable from the baseline year of 2020. 
Predictions were calculated by applying the 2020 rates to the predicted 
population data as estimated by the United Nations Development Pro-
gramme (UNDP). 

The results are presented by country, and aggregated according to 20 
UN-defined world regions [6] and to the UN’s four-tier Human Devel-
opment Index (HDI) in 2020 [13], the latter a means to assess the cancer 
burden at varying levels of development (low, medium, high and very 
high HDI). Throughout we use the terms transitioning, emerging and lower 
HDI countries/economies as synonyms for nations classified as low or 
medium HDI, and transitioned or higher HDI countries/economies for those 
classified as high or very high HDI. 

The Global Cancer Observatory (GCO, https://gco.iarc.fr) includes 
facilities for the tabulation and graphical visualization of the GLOBO-
CAN database, including explorations of the current [5] and future [14] 
burden for 36 cancer types, including female breast cancer as presented 
in this overview. 

3. Results 

3.1. Breast cancer cases and deaths by world region 

In 2020, an estimated 2.3 million cases of female breast cancer were 
diagnosed globally, and about 685,000 women died from the disease. 
Table 1 shows the number of newly diagnosed breast cancer cases and 
deaths, the incidence and mortality ASR, and the cumulative risk of 
developing and dying from breast cancer by world region. The highest 
incidence rates (>80 per 100,000 females) were observed in Australia/ 
New Zealand, Western Europe, Northern America and Northern Europe 
and the lowest rates (<40 per 100,000) in Central America, Eastern and 
Middle Africa, and South-Central Asia. The highest mortality rates (>20 
per 100,000) were found in Melanesia, Western Africa and Micronesia/ 
Polynesia, while rates in most other world regions ranged between 10 

Table 1 
Breast cancer incidence (new cases) and mortality (deaths) in 2020 by world region and Human Development Index level.  

POPULATIONa (in millions) NEW CASES DEATHS  

N (%) N (%) ASR Cum. Risk  
(0–74yrs, %) 

N (%) ASR Cum. Risk  
(0–74yrs, %) 

Eastern Africa 224.4 5.8 45,709 2.0 33.0 3.6 24,047 3.5 17.9 2.0 
Middle Africa 90.0 2.3 17,896 0.8 32.7 3.4 9500 1.4 18.0 1.9 
Northern Africa 122.5 3.2 57,128 2.5 49.6 5.1 21,524 3.1 18.8 1.9 
Southern Africa 34.3 0.9 16,526 0.7 50.4 5.4 5090 0.7 15.7 1.7 
Western Africa 199.6 5.2 49,339 2.2 41.5 4.5 25,626 3.7 22.3 2.5 
Caribbean 22.0 0.6 14,712 0.7 51.0 5.5 5874 0.9 18.9 2.0 
Central America 91.6 2.4 38,916 1.7 39.5 4.2 10,429 1.5 10.4 1.2 
South America 218.7 5.7 156,472 6.9 56.4 6.1 41,681 6.1 14.0 1.5 
Northern America 186.3 4.8 281,591 12.5 89.4 9.7 48,407 7.1 12.5 1.4 
Eastern Asia 822.6 21.3 551,636 24.4 43.3 4.6 141,421 20.6 9.8 1.1 
All but China 117.1 3.0 135,265 6.0 66.9 7.0 24,247 3.5 9.4 1.0 
China 705.5 18.3 416,371 18.4 39.1 4.2 117,174 17.1 10.0 1.2 
South-Eastern Asia 334.7 8.7 158,939 7.0 41.2 4.5 58,670 8.6 15.0 1.7 
South Central Asia 977.1 25.3 254,881 11.3 26.2 2.9 124,975 18.2 13.1 1.5 
All but India 314.2 8.1 76,520 3.4 27.5 3.1 34,567 5.0 12.9 1.5 
India 662.9 17.2 178,361 7.9 25.8 2.8 90,408 13.2 13.2 1.5 
Western Asia 132.6 3.4 60,715 2.7 46.6 5.0 20,943 3.1 16.0 1.7 
Central-Eastern Europe 155.2 4.0 158,708 7.0 57.1 6.3 51,488 7.5 15.3 1.8 
Northern Europe 53.8 1.4 83,177 3.7 86.4 9.4 17,964 2.6 13.7 1.5 
Southern Europe 78.5 2.0 120,185 5.3 79.6 8.5 28,607 4.2 13.3 1.4 
Western Europe 99.8 2.6 169,016 7.5 90.7 9.7 43,706 6.4 15.6 1.7 
Australia/New Zealand 15.3 0.4 23,277 1.0 95.5 10.4 3792 0.6 12.1 1.3 
Melanesia 5.5 0.1 2215 0.1 50.5 5.4 1121 0.2 27.5 2.9 
Micronesia/Polynesia 0.6 0.0 381 0.0 58.2 6.0 131 0.0 19.6 2.1 
Low HDI 494.5 12.8 109,572 4.8 36.1 3.9 58,586 8.6 20.1 2.2 
Medium HDI 1136.0 29.4 307,658 13.6 27.8 3.0 147,427 21.5 13.6 1.5 
High HDI 1442.0 37.3 825,438 36.5 42.7 4.6 247,486 36.1 12.1 1.4 
Very high HDI 790.7 20.5 1,017,459 45.0 75.7 8.2 231,093 33.7 13.4 1.5 
World 3864.8 100 2,261,419 100 47.8 5.2 684,996 100 13.6 1.5  

a Female population; ASR = age-standardized rate per 100,000; Cum. Risk = cumulative risk, ages 0–74 years; HDI= Human Development Index. 
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and 15 per 100,000. 
Fig. 1 presents the distribution of breast cancer cases and deaths 

across world regions. Close to a quarter of all cases occurred in Eastern 
Asia, followed by Northern America (12.5%), South-Central Asia 
(11.3%) and Western Europe (7.5%). Close to half of all global breast 
cancer deaths were observed in Eastern, South Central and South- 
Eastern Asia combined, and North America (7.1%) and Western 
Europe (6.4%) ranked 5th and 6th in terms of numbers of deaths. While 
8.3% of all breast cancer cases occurred in Africa, the continent’s share 
of breast cancer deaths was considerably higher (12.5% of the global 
deaths). 

With over 70% of all new cases and 81% of all deaths observed in 
women aged 50 and above, the global burden from breast cancer re-
mains concentrated in this age group (Table 2). The age distribution of 
cases and deaths however differed considerably across world regions, 
ranging from 43% of cases and 49% of deaths occurring at post-
menopausal ages in Middle Africa, to over 80% of cases and 90% of 
deaths in Northern America, as well as Western and Northern Europe. 
The latter regions however continue to carry the highest (age-stan-
dardized) incidence rates of both pre- (>30 per 100,000) and post-
menopausal breast cancer (>300 per 100,000). Mortality rates at 
premenopausal ages were highest in Melanesia, Middle and Western 

Fig. 1. Distribution of breast cancer cases and deaths by world area in 2020.  

Table 2 
Breast cancer incidence (new cases) and mortality (deaths) in 2020 by age at diagnosis, world region and Human Development Index level.  

POPULATIONa (in millions) NEW CASES DEATHS  

<50 years 50+ years <50 years 50+ years <50 years 50+ years  

N (%) N (%) N (%) ASR N (%) ASR N (%) ASR N (%) ASR 

Eastern Africa 201.6 7.0 22.8 2.3 22,801 3.4 15.9 22,908 1.4 101.4 10,639 8.1 7.6 13,408 2.4 59.4 
Middle Africa 81.4 2.8 8.6 0.9 10,272 1.5 18.8 7624 0.5 88.4 4887 3.7 9.0 4613 0.8 53.8 
Northern Africa 100.9 3.5 21.6 2.2 25,496 3.8 25.4 31,632 2.0 146.1 6576 5.0 6.6 14,948 2.7 67.4 
Southern Africa 28.1 1.0 6.1 0.6 5680 0.9 19.2 10,846 0.7 175.4 1464 1.1 5.0 3626 0.7 58.5 
Western Africa 179.1 6.2 20.4 2.1 21,973 3.3 17.6 27,366 1.7 136.9 10,039 7.6 8.2 15,587 2.8 78.6 
Caribbean 15.9 0.6 6.1 0.6 4044 0.6 21.8 10,668 0.7 167.6 1182 0.9 6.4 4692 0.8 68.9 
Central America 72.2 2.5 19.4 2.0 14,524 2.2 18.0 24,392 1.5 125.2 2757 2.1 3.5 7672 1.4 38.4 
South America 161.6 5.6 57.1 5.8 45,596 6.9 22.9 110,876 6.9 190.3 8436 6.4 4.3 33,245 6.0 52.9 
Northern America 116.6 4.0 69.7 7.1 52,224 7.8 34.0 229,367 14.4 311.2 4725 3.6 3.1 43,682 7.9 50.3 
Eastern Asia 528.6 18.4 294.0 29.9 177,693 26.7 22.0 373,943 23.4 128.5 18,215 13.9 2.2 123,206 22.3 40.1 
All but China 64.9 2.3 52.2 5.3 37,427 5.6 35.0 97,838 6.1 194.4 3567 2.7 3.3 20,680 3.7 33.7 
China 463.7 16.1 241.8 24.6 140,266 21.1 20.0 276,105 17.3 115.3 14,648 11.2 2.0 102,526 18.5 41.7 
South-Eastern Asia 257.0 8.9 77.7 7.9 55,090 8.3 18.0 103,849 6.5 133.9 12,877 9.8 4.2 45,793 8.3 58.0 
South Central Asia 791.1 27.5 186.0 18.9 94,730 14.2 11.2 160,151 10.0 86.5 30,317 23.1 3.6 94,658 17.1 51.1 
All but India 262.1 9.1 52.2 5.3 27,621 4.2 10.6 48,899 3.1 95.2 7714 5.9 3.0 26,853 4.8 52.5 
India 529.0 18.4 133.9 13.6 67,109 10.1 11.4 111,252 7.0 83.2 22,603 17.2 3.9 67,805 12.2 50.6 
Western Asia 108.1 3.8 24.5 2.5 24,738 3.7 21.5 35,977 2.3 147.0 6056 4.6 5.3 14,887 2.7 58.7 
Central-Eastern 

Europe 
91.8 3.2 63.4 6.4 33,883 5.1 23.7 124,825 7.8 190.7 5557 4.2 3.8 45,931 8.3 61.1 

Northern Europe 32.4 1.1 21.4 2.2 14,755 2.2 32.3 68,422 4.3 302.9 1485 1.1 3.2 16,479 3.0 55.4 
Southern Europe 43.0 1.5 35.4 3.6 25,359 3.8 34.9 94,826 5.9 258.6 2474 1.9 3.3 26,133 4.7 53.5 
Western Europe 55.7 1.9 44.1 4.5 30,668 4.6 37.7 138,348 8.7 302.8 2816 2.1 3.4 40,890 7.4 64.1 
Australia/New 

Zealand 
9.9 0.3 5.4 0.5 4844 0.7 36.0 18,433 1.2 333.4 385 0.3 2.9 3407 0.6 49.0 

Melanesia 4.7 0.2 0.8 0.1 1022 0.2 24.1 1193 0.1 156.0 411 0.3 9.8 710 0.1 98.3 
Micronesia/ 

Polynesia 
0.5 0.0 0.1 0.0 116 0.0 23.8 265 0.0 195.5 24 0.0 5.0 107 0.0 78.2 

Low HDI 443.6 15.4 50.9 5.2 52,691 7.9 17.0 56,881 3.6 112.8 24,261 18.5 8.0 34,325 6.2 68.7 
Medium HDI 924.6 32.1 211.4 21.5 115,253 17.3 11.9 192,405 12.1 91.3 37,818 28.8 4.0 109,609 19.8 51.9 
High HDI 1025.5 35.6 416.5 42.3 280,414 42.1 20.5 545,024 34.2 131.3 44,687 34.0 3.3 202,799 36.6 47.4 
Very high HDI 485.5 16.9 305.3 31.0 216,804 32.6 31.2 800,655 50.2 253.5 24,478 18.6 3.5 206,615 37.3 53.0 
World 2880.3 100 984.5 100 665,508 100 20.0 1,595,911 100 159.2 131,322 100 4.0 553,674 100.0 52.0  

a Female population; ASR=(truncated) age-standardized rate per 100,000; HDI= Human Development Index. 
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Africa (>8 per 100,000) and lowest in Australia/New Zealand (2.9 per 
100,000). 

3.2. Breast cancer cases and deaths by level of human development 

In 2020, breast cancer incidence rates were almost double in tran-
sitioned compared to transitioning countries (ASR 55.9 versus 29.7 per 
100,000, respectively). However, women living in transitioning coun-
tries had 17% higher mortality rates compared with women in transi-
tioned countries (15.0 and 12.8 per 100,000, respectively). In terms of 
absolute cases and deaths, about 20% of all cases and 30% of all deaths 
from breast cancer worldwide in 2020 occurred in transitioning coun-
tries. A gradient across human development level was also observed for 
the cumulative risk of developing breast cancer before the age of 75, 

ranging from 3.9 to 3.0% in low and medium HDI countries, respec-
tively, to 4.6 and 8.2% in high and very high HDI countries, respectively 
(Table 1). However, patterns were different for mortality, where the 
cumulative risk of dying from breast cancer below the age of 75 was 
2.2% in low HDI countries and 1.4–1.5% in the remaining HDI levels. 

Similar gradients were observed at pre- and postmenopausal ages, 
with mortality rates in premenopausal women being about twice as high 
in low HDI countries when compared with other HDI levels and yet less 
pronounced mortality differences in women aged 50 and above 
(Table 2). 

In women, breast cancer was the most diagnosed cancer in 157 (out 
of 185) countries, followed by cervical cancer in 23, mainly sub-Saharan 
African, countries and the leading cause of cancer death in 110 coun-
tries, followed by cervical cancer in 36 and lung cancer in 25 countries. 

Fig. 2. Age-standardized breast cancer incidence (top, blue) and mortality (bottom, red) rates per 100,000 females. Breast cancer cases and deaths by country. (For 
interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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Fig. 3. Age-standardized breast cancer incidence (top, blue) and mortality (bottom, red) rates per 100,000 females by country and world region; countries with 
highest and lowest rates within region mentioned with their name; full country-level results are available at gco.iarc.fr. (For interpretation of the references to colour 
in this figure legend, the reader is referred to the Web version of this article.) 
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Yet, great geographic variation exists in incidence and mortality rates 
(Fig. 2). Across the globe, incidence varied 23-fold (from 5.0 per 
100,000 in Bhutan to 113.2 per 100,000 in Belgium) and mortality 16- 
fold (from 2.6 per 100,000 in Bhutan to 42.2 per 100,000 in Barbados). 
Considerable variation in breast cancer incidence was also observed 
within world regions, for example in South-Eastern Asia rates were as 
low as 9.6 per 100,000 in Myanmar and as high as 77.9 in Singapore. 
Breast cancer mortality showed less variation than incidence within 
world regions, except for the Caribbean where mortality rates ranged 
between 12.9 in Cuba and 42.2 in Barbados (Fig. 3). 

3.3. The future burden of breast cancer in 2040 

By 2040, the number of newly diagnosed breast cancers is projected 
to grow by over 40%, to about 3 million cases every year. Similarly, 
deaths from breast cancer are set out to increase more than 50%, from 
685,000 in 2020 to 1 million in 2040 (Fig. 4). A particularly large 
relative increase will be seen in transitioning countries, especially in low 
HDI countries where the number of new cases and deaths is expected to 
double by 2040 (from 110,000 to 216,000 and from 59,000 to 116,000, 
respectively). While in 2020, 18.4% of breast cancer cases and 30.1% of 
deaths occurred in transitioning countries, by 2040 this share will rise to 
22.2% and 35.2%, respectively. This projection is solely due to the 
growth and aging of the population and may be further modified by 
changes in incidence rates. 

4. Discussion 

With over 2.3 million new cases estimated in 2020, breast cancer has 
become the most commonly diagnosed cancer worldwide and represents 
a major burden to public health. Large geographic variation exists in its 
burden across countries and world regions. While most cases occur in 
transitioned countries, transitioning countries continue to carry a 
disproportionate share of breast cancer deaths. If current trends remain 
unchanged, the burden of breast cancer is set to grow to over 3 million 
new cases and 1 million deaths per year by 2040 as a result of population 
growth and ageing alone. 

Higher incidence rates in transitioned countries reflect a long-
standing higher prevalence of reproductive, hormonal, and behavioral 
risk factors. Established risk factors for breast cancer include early age at 
menarche, later age at menopause, advanced age at first birth, fewer 
number of children, less breastfeeding, menopausal hormone- 
replacement therapy, oral contraceptives, but also alcohol consump-
tion, excess body weight, and physical inactivity [15,16]. Changes in the 
prevalence of these risk factors coupled with increased detection 
through organized or opportunistic mammographic screening have been 
reflected in past incidence trends, most notably rapidly rising rates 

during the 1980s and 1990s in Northern America, Oceania and Europe. 
This was followed by a stabilization or decline of trends in the early 
2000s [17], likely a consequence of reduced use of menopausal 
hormone-replacement therapy and possibly a plateau in the detection of 
precancerous lesions/DCIS [18,19]. Rising incidence rates have been 
reported in several high-income countries in North America, Europe and 
Oceania since 2007 for pre- and postmenopausal breast cancer [2,20]. 
Most of this rise has been attributed to the increased detection of small, 
early stage tumors with very good prognosis in countries with 
well-established screening programmes. The increased detection of 
slow-growing estrogen receptor-positive cancers during mammographic 
screening might have added to the rising incidence of estrogen 
receptor-positive tumors, while the incidence of estrogen 
receptor-negative tumors is declining [21–25]. The diverging trends in 
estrogen receptor-specific breast cancer incidence have been linked to 
dual effects of certain environmental risk factors such as obesity. Es-
trogen receptor-positive cancers show a stronger and more consistent 
relation with excess body weight and their increasing incidence could be 
a consequence of the growing obesity epidemic in many countries [26]. 
These changes in breast cancer incidence have coincided with generally 
decreasing mortality rates linked to the combination of progress in 
treatment and early detection through screening in most transitioned, 
and historically high-risk countries since the late 1980s and the early 
1990s [27]. As a consequence, the number of women living with a 
history of breast cancer has also increased markedly, amounting to an 
estimated 7.8 million in 2020 (5-year prevalence), making long-term 
outcomes such as disease progression and recurrence important met-
rics that are however to-date still poorly understood from a global 
perspective. Given the increasing number of survivors and the changing 
landscape of breast cancer, improvements in other indicators that aim to 
measure quality of life and years of life with disability should be 
considered. 

Different patterns and trends have been observed in transitioning 
countries in South America, Africa and Asia, where breast cancer inci-
dence is historically low but has been rising rapidly in past decades. This 
has been linked to dramatic changes in behavioral factors (e.g., rising 
obesity and physical inactivity), reproductive health (e.g., fewer chil-
dren, postponement of childbearing), increasing life expectancy and 
socio-cultural environments that together have led to changes in risk 
factor profiles that are similar to those of transitioned countries. As a 
result, breast cancer incidence rates have risen and are slowly 
approaching levels observed in transitioned countries. Evidence from 
sub-Saharan Africa shows that incidence rates have increased by more 
than 5% every year in Malawi, Nigeria and the Seychelles and by 3–4% 
per year in South Africa and Zimbabwe [28]. Higher proportions of 
women developing breast cancer at premenopausal ages in these world 
regions is directly related to the much younger age structure, although 

Fig. 4. Estimated number of breast cancer cases and deaths from 2020 to 2040, by level of Human Development Index (HDI).  
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women of African descent have been shown to have an increased risk of 
Triple Negative Breast Cancer (TNBC) that is often characterized by an 
earlier age at onset relative to other breast cancer subtypes [29]. 
Whether the age at diagnosis, adjusted for demographics, is truly 
different across countries remains to be elucidated. 

Mortality rates from breast cancer have increased in sub-Saharan 
Africa and are among the highest in the world. While 5-year survival 
rates for breast cancer exceed 90% in most high-income countries, this 
figure was 66% for 12 sub-Saharan African countries combined for cases 
diagnosed 2008–2015 [30], with country-specific estimates as low as 
12% in Uganda [31]. Higher mortality in sub-Saharan Africa is mainly 
attributable to late-stage presentation and inadequate access to 
high-quality care [32]. Among patients with known stage, 64.9% were 
diagnosed with advanced disease (stages III and IV) and 18.4% had 
distant metastases at diagnosis (stage IV), where survival is low [31]. 
According to a meta-analysis summarizing evidence from 83 studies 
across 17 sub-Saharan African countries, 77% of all staged cases were 
advanced (stage III) or metastatic (stage IV) at diagnosis [33]. In 
contrast, only about 15% of all breast cancer cases are diagnosed at 
advanced stages (III and IV) in high-income countries, such as the 
Netherlands [34]. In the absence of organized screening programmes, 
early diagnosis focusing on breast self-awareness and improved access to 
quality diagnosis and treatment are crucial elements in breast cancer 
control in transitioning countries. Multiple coordinated interventions, 
including the reduction of stigmas through public education and 
improved awareness, such as the recognition of signs and symptoms of 
early breast cancer are required to improve and accelerate referral for 
adequate diagnostic evaluation and timely, evidence-based treatment 
[3,35,36]. These also represent the main goals of the ABC Global Alli-
ance (https://www.abcglobalalliance.org/), a multi-stakeholder plat-
form focusing on advanced breast cancer (ABC). A recent study 
conducted in 5 sub-Saharan African countries estimated that at least a 
third of all breast cancer deaths in these countries could be prevented 
through earlier diagnosis of symptomatic disease alongside improve-
ments in treatment [37]. 

In response to the growing global breast cancer burden and partic-
ularly the premature mortality in transitioning countries, the Global 
Breast Cancer Initiative [3] was launched by the WHO and international 
partners in early 2021. Together with allies and global collaborators, the 
initiative aims to reduce global breast cancer mortality by increasing 
access to breast cancer early diagnosis and prompt, comprehensive 
cancer management. In addition, a series of evidence-based, resour-
ce-stratified guidelines that support phased implementation into 
real-world practice has been developed by the Breast Health Global 
Initiative [38–40]. Only few established risk factors of breast cancer are 
truly modifiable. Primary prevention efforts are therefore limited to 
decreasing excess body weight and alcohol consumption and to 
encourage physical activity and breastfeeding. More importantly, 
educational and awareness efforts to increase early detection in coun-
tries with high proportions of late stage disease, and population-based 
breast cancer screening programs in countries with low proportions of 
late stage disease, are crucial to reduce breast cancer mortality, together 
with equal access to high quality multidisciplinary and specialized care 
[41]. The WHO recommends organized, population-based mammog-
raphy screening every 2 years for women at average risk for breast 
cancer aged 50–69 years in well-resourced settings. In limited resource 
settings, where most women with breast cancer are diagnosed in late 
stages and mammography screening is not cost-effective or feasible, 
available resources should be focused on early diagnosis by ensuring 
access of women with symptomatic lesions to prompt and effective 
diagnosis and treatment [42]. 

The numbers and rates presented in this article are estimates based 
on the best available data from population-based cancer registries that 
have been thoroughly reviewed. Yet, some caution is warranted when 
interpreting the findings, especially for countries where estimates are 
based on proxy data [4]. While the introduction of screening in many 

parts of the world has led to an increasing detection and incidence of 
in-situ carcinomas of the breast, this global assessment only includes 
invasive breast cancer. Moreover, estimates do not reflect the impact of 
the COVID-19 pandemic as they are based on extrapolations of cancer 
data collected in earlier years. In the first half of 2020, breast cancer 
screening and diagnostic imaging have been dramatically disrupted and 
temporarily suspended in many countries such as the United States [43], 
the Netherlands [44] or the UK [45]. In the United States, the COVID-19 
pandemic has led to a near-total cessation of mammography services in 
mid-March 2020. Screening and diagnostic mammography volumes 
however recovered by July 2020, with a lag observed for certain 
sub-populations [43]. A subsequent short-term reduction in the number 
of referrals, and an overall decline in the number of breast cancer di-
agnoses were observed in several countries [44–47]. A study from Italy 
[48] reported an increase in diagnoses of node-positive and stage III 
breast cancer after a 2-month interruption of mammographic screening. 
In the Netherlands no shift in stage could be seen until August 2020, 
while a clear change in initial treatment was observed during the 
pandemic, with fewer patients undergoing breast conserving therapy or 
mastectomy plus breast reconstruction and more neoadjuvant hormonal 
treatment [47,49]. The full extent of the impact of the COVID-19 
pandemic on breast cancer diagnoses and deaths in different world re-
gions, however, currently remains unknown. Forthcoming research is 
warranted to assess whether the decreased diagnostic scrutiny resulted 
in stage migration and/or altered clinical management in poorer 
outcomes. 

Finally, the future projections presented here are based on de-
mographic forecasts (population growth and ageing) and past global 
incidence and mortality trends and do not account for geographic and 
generational variation. Changes in the prevalence of risk factors may 
further exacerbate these predictions, especially in countries where 
incidence and mortality rates continue rising. Incidence predictions thus 
likely represent a conservative estimate (an underestimation) of the 
future breast cancer burden and need to be interpreted with great 
caution. Additionally, the mortality projections are based on current 
survival rates, which could be significantly impacted by strategies that 
improve more equitable access to early diagnosis and availability of 
treatments, along with possible development of effective new 
treatments. 

4.1. Conclusion 

Breast cancer is by far the most commonly diagnosed malignancy 
worldwide, with the majority of the disease burden occurring in females. 
While great geographical variation exists in its burden, breast cancer 
continues to represent an important cause of premature mortality, 
particularly in women living in transitioning countries. Global efforts 
and public health measures targeting the whole continuum of cancer 
control – ranging from primary prevention to early diagnosis, screening, 
and treatment – are needed to reduce breast cancer mortality and to 
tackle the overall burden from the disease. 
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Cancer statistics for the year 2020: an overview. Int J Cancer 2021;149:778–89. 

[5] Global Cancer Observatory: Cancer Today [https://gco.iarc.fr/today/home]. 
[6] United Nations Statistics Division Standard country or area codes for statistical use 

(M49).https://unstats.un.org/unsd/methodology/m49/(accessed 30 Apr 2021). 
[7] Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin DM, Pineros M, Znaor A, 

Bray F. Estimating the global cancer incidence and mortality in 2018: GLOBOCAN 
sources and methods. Int J Cancer 2019;144(8):1941–53. 

[8] Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, 
Forman D, Bray F. Cancer incidence and mortality worldwide: sources, methods 
and major patterns in GLOBOCAN 2012. Int J Cancer 2015;136(5):E359–86. 

[9] Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates of 
worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer 2010;127 
(12):2893–917. 

[10] Segi M, Kurihara M. Cancer mortality for selected sites in 24 countries (1950- 
1957). 2 edn. Sendai: Tohoku University of Medicine; 1960. 

[11] Doll R, Payne P, Waterhouse J. Cancer incidence in five continents: a technical 
report. New York: Springer; 1966. 

[12] Day NE. Cancer incidence in five continents. Cumulative rate and cumulative risk. 
IARC Sci Publ 1992;(120):862–4. 

[13] United Nations Development Programme. Human development report 2020. New 
York: United Nations; 2020. 

[14] Ferlay J, Laversanne M, Ervik M, et al. Global cancer observatory: cancer 
tomorrow. Lyon, France: International Agency for Research on Cancer; 2020. htt 
ps://gco.iarc.fr/tomorrow/en. [Accessed 30 April 2021]. accessed. 

[15] Brinton LA, Gaudet MM, Gierach GL. Breast cancer. In: Thun M, Linet MS, 
Cerhan JR, Haiman CA, Schottenfeld D, editors. Cancer epidemiology and 
prevention. fourth ed. Oxford University Press; 2018. p. 861–88. edn. Edited by. 

[16] Diet Nutrition. Physical activity, and breast cancer. Continuous update project 
expert report 2018. World Cancer Research Fund/American Institute for Cancer 
Research; 2018. Available at: dietandcancerreport.org. 

[17] Torre LA, Islami F, Siegel RL, Ward EM, Jemal A. Global cancer in women: burden 
and trends. Cancer Epidemiol Biomarkers Prev 2017;26(4):444–57. 

[18] Rossouw JE, Anderson GL, Prentice RL, LaCroix AZ, Kooperberg C, Stefanick ML, 
Jackson RD, Beresford SA, Howard BV, Johnson KC, et al. Risks and benefits of 
estrogen plus progestin in healthy postmenopausal women: principal results from 
the Women’s Health Initiative randomized controlled trial. JAMA 2002;288(3): 
321–33. 

[19] Breen N, Gentleman JF, Schiller JS. Update on mammography trends: comparisons 
of rates in 2000, 2005, and 2008. Cancer 2011;117(10):2209–18. 

[20] DeSantis CE, Ma J, Gaudet MM, Newman LA, Miller KD, Goding Sauer A, Jemal A, 
Siegel RL. Breast cancer statistics, 2019. CA A Cancer J Clin 2019;69(6):438–51. 

[21] Glass AG, Lacey Jr JV, Carreon JD, Hoover RN. Breast cancer incidence, 1980- 
2006: combined roles of menopausal hormone therapy, screening mammography, 
and estrogen receptor status. J Natl Cancer Inst 2007;99(15):1152–61. 

[22] Anderson WF, Rosenberg PS, Petito L, Katki HA, Ejlertsen B, Ewertz M, 
Rasmussen BB, Jensen MB, Kroman N. Divergent estrogen receptor-positive and 
-negative breast cancer trends and etiologic heterogeneity in Denmark. Int J Cancer 
2013;133(9):2201–6. 

[23] Mullooly M, Murphy J, Gierach GL, Walsh PM, Deady S, Barron TI, Sherman ME, 
Rosenberg PS, Anderson WF. Divergent oestrogen receptor-specific breast cancer 
trends in Ireland (2004-2013): amassing data from independent Western 
populations provide etiologic clues. Eur J Cancer 2017;86:326–33. 

[24] Mesa-Eguiagaray I, Wild SH, Rosenberg PS, Bird SM, Brewster DH, Hall PS, 
Cameron DA, Morrison D, Figueroa JD. Distinct temporal trends in breast cancer 
incidence from 1997 to 2016 by molecular subtypes: a population-based study of 
Scottish cancer registry data. Br J Cancer 2020;123(5):852–9. 

[25] Porter PL, El-Bastawissi AY, Mandelson MT, Lin MG, Khalid N, Watney EA, 
Cousens L, White D, Taplin S, White E. Breast tumor characteristics as predictors of 
mammographic detection: comparison of interval- and screen-detected cancers. 
J Natl Cancer Inst 1999;91(23):2020–8. 

[26] Munsell MF, Sprague BL, Berry DA, Chisholm G, Trentham-Dietz A. Body mass 
index and breast cancer risk according to postmenopausal estrogen-progestin use 
and hormone receptor status. Epidemiol Rev 2014;36:114–36. 

[27] Althuis MD, Dozier JM, Anderson WF, Devesa SS, Brinton LA. Global trends in 
breast cancer incidence and mortality 1973-1997. Int J Epidemiol 2005;34(2): 
405–12. 

[28] Joko-Fru WY, Jedy-Agba E, Korir A, Ogunbiyi O, Dzamalala CP, Chokunonga E, 
Wabinga H, Manraj S, Finesse A, Somdyala N, et al. The evolving epidemic of 
breast cancer in sub-saharan Africa: results from the african cancer registry 
network. Int J Cancer 2020;147(8):2131–41. 

[29] Lund MJ, Trivers KF, Porter PL, Coates RJ, Leyland-Jones B, Brawley OW, 
Flagg EW, O’Regan RM, Gabram SG, Eley JW. Race and triple negative threats to 
breast cancer survival: a population-based study in Atlanta, GA. Breast Cancer Res 
Treat 2009;113(2):357–70. 

[30] Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz M, Niksic M, Bonaventure A, 
Valkov M, Johnson CJ, Esteve J, et al. Global surveillance of trends in cancer 
survival 2000-14 (CONCORD-3): analysis of individual records for 37 513 025 
patients diagnosed with one of 18 cancers from 322 population-based registries in 
71 countries. Lancet 2018;391(10125):1023–75. 

[31] Joko-Fru WY, Miranda-Filho A, Soerjomataram I, Egue M, Akele-Akpo MT, N’da G, 
Assefa M, Buziba N, Korir A, Kamate B, et al. Breast cancer survival in sub-Saharan 
Africa by age, stage at diagnosis and human development index: a population- 
based registry study. Int J Cancer 2020;146(5):1208–18. 

[32] Verhoeven D, Kaufman CS, Mansel R, Siesling S. Breast cancer : global quality care. 
Oxford: Oxford University Press; 2020. 

[33] Jedy-Agba E, McCormack V, Adebamowo C, Dos-Santos-Silva I. Stage at diagnosis 
of breast cancer in sub-Saharan Africa: a systematic review and meta-analysis. 
Lancet Global Health 2016;4(12):e923–35. 

[34] Netherlands Cancer Registry (NCR), Netherlands Comprehensive Cancer 
Organisation (IKNL). www.iknl.nl/en/ncr/ncr-data-figures. [Accessed 26 October 
2021]. accessed. 

[35] Ngan TT, Nguyen NTQ, Van Minh H, Donnelly M, O’Neill C. Effectiveness of 
clinical breast examination as a ’stand-alone’ screening modality: an overview of 
systematic reviews. BMC Cancer 2020;20(1):1070. 

[36] Birnbaum JK, Duggan C, Anderson BO, Etzioni R. Early detection and treatment 
strategies for breast cancer in low-income and upper middle-income countries: a 
modelling study. Lancet Global Health 2018;6(8):e885–93. 

[37] McCormack V, McKenzie F, Foerster M, Zietsman A, Galukande M, Adisa C, 
Anele A, Parham G, Pinder LF, Cubasch H, et al. Breast cancer survival and survival 
gap apportionment in sub-Saharan Africa (ABC-DO): a prospective cohort study. 
Lancet Global Health 2020;8(9):e1203–12. 

[38] Duggan C, Dvaladze A, Rositch AF, Ginsburg O, Yip CH, Horton S, Camacho 
Rodriguez R, Eniu A, Mutebi M, Bourque JM, et al. The breast health global 
initiative 2018 global summit on improving breast healthcare through resource- 
stratified phased implementation: methods and overview. Cancer 2020;126(Suppl 
10):2339–52. 

[39] Dvaladze A, Duggan C, Anderson BO. Phased implementation for breast cancer 
management in low-income and middle-income countries: a proposal for the 
strategic application of resource-stratified guidelines by the Breast Health Global 
Initiative. Cancer 2020;126(Suppl 10):2337–8. 

[40] Anderson BO, Cazap E, El Saghir NS, Yip CH, Khaled HM, Otero IV, 
Adebamowo CA, Badwe RA, Harford JB. Optimisation of breast cancer 
management in low-resource and middle-resource countries: executive summary of 
the Breast Health Global Initiative consensus, 2010. Lancet Oncol 2011;12(4): 
387–98. 

[41] Lauby-Secretan B, Scoccianti C, Loomis D, Benbrahim-Tallaa L, Bouvard V, 
Bianchini F, Straif K. International agency for research on cancer handbook 
working G: breast-cancer screening–viewpoint of the IARC working group. 
N Engl J Med 2015;372(24):2353–8. 

[42] World Health Organization Position Paper on Mammography Screening. World 
Health Organization; 2014. 

[43] Sprague BL, Lowry KP, Miglioretti DL, Alsheik N, Bowles EJA, Tosteson ANA, 
Rauscher G, Herschorn SD, Lee JM, Trentham-Dietz A, et al. Changes in 
mammography utilization by women’s characteristics during the first 5 Months of 
the COVID-19 pandemic. J Natl Cancer Inst; 2021. 

M. Arnold et al.                                                                                                                                                                                                                                 

http://refhub.elsevier.com/S0960-9776(22)00144-8/sref1
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref1
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref1
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref2
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref2
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref2
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref3
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref3
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref3
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref3
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref4
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref4
https://gco.iarc.fr/today/home
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref7
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref7
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref7
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref8
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref8
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref8
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref9
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref9
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref9
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref10
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref10
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref11
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref11
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref12
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref12
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref13
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref13
https://gco.iarc.fr/tomorrow/en
https://gco.iarc.fr/tomorrow/en
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref15
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref15
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref15
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref16
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref16
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref16
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref17
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref17
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref18
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref18
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref18
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref18
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref18
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref19
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref19
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref20
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref20
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref21
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref21
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref21
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref22
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref22
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref22
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref22
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref23
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref23
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref23
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref23
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref24
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref24
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref24
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref24
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref25
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref25
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref25
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref25
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref26
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref26
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref26
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref27
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref27
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref27
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref28
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref28
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref28
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref28
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref29
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref29
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref29
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref29
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref30
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref30
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref30
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref30
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref30
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref31
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref31
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref31
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref31
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref32
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref32
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref33
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref33
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref33
http://www.iknl.nl/en/ncr/ncr-data-figures
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref35
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref35
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref35
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref36
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref36
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref36
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref37
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref37
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref37
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref37
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref38
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref38
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref38
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref38
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref38
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref39
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref39
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref39
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref39
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref40
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref40
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref40
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref40
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref40
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref41
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref41
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref41
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref41
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref42
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref42
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref43
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref43
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref43
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref43


The Breast 66 (2022) 15–23

23

[44] Dinmohamed AG, Cellamare M, Visser O, de Munck L, Elferink MAG, 
Westenend PJ, Wesseling J, Broeders MJM, Kuipers EJ, Merkx MAW, et al. The 
impact of the temporary suspension of national cancer screening programmes due 
to the COVID-19 epidemic on the diagnosis of breast and colorectal cancer in The 
Netherlands. J Hematol Oncol 2020;13(1):147. 

[45] Gathani T, Clayton G, MacInnes E, Horgan K. The COVID-19 pandemic and impact 
on breast cancer diagnoses: what happened in England in the first half of 2020. Br J 
Cancer 2021;124(4):710–2. 

[46] Filipe MD, van Deukeren D, Kip M, Doeksen A, Pronk A, Verheijen PM, Heikens JT, 
Witkamp AJ, Richir MC. Effect of the COVID-19 pandemic on surgical breast 
cancer care in The Netherlands: a multicenter retrospective cohort study. Clin 
Breast Cancer 2020;20(6):454–61. 

[47] Eijkelboom AH, de Munck L, Vrancken Peeters M, Broeders MJM, Strobbe LJA, 
Bos M, Schmidt MK, Guerrero Paez C, Smidt ML, Bessems M, et al. Impact of the 
COVID-19 pandemic on diagnosis, stage, and initial treatment of breast cancer in 
The Netherlands: a population-based study. J Hematol Oncol 2021;14(1):64. 

[48] Toss A, Isca C, Venturelli M, Nasso C, Ficarra G, Bellelli V, Armocida C, Barbieri E, 
Cortesi L, Moscetti L, et al. Two-month stop in mammographic screening 
significantly impacts on breast cancer stage at diagnosis and upfront treatment in 
the COVID era. ESMO Open 2021;6(2):100055. 

[49] Eijkelboom AH, de Munck L, Lobbes MBI, van Gils CH, Wesseling J, Westenend PJ, 
Guerrero Paez C, Pijnappel RM, Verkooijen HM, Broeders MJM, et al. Impact of the 
suspension and restart of the Dutch breast cancer screening program on breast 
cancer incidence and stage during the COVID-19 pandemic. Prev Med 2021;151: 
106602. 

M. Arnold et al.                                                                                                                                                                                                                                 

http://refhub.elsevier.com/S0960-9776(22)00144-8/sref44
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref44
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref44
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref44
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref44
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref45
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref45
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref45
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref46
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref46
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref46
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref46
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref47
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref47
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref47
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref47
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref48
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref48
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref48
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref48
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref49
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref49
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref49
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref49
http://refhub.elsevier.com/S0960-9776(22)00144-8/sref49

	Current and future burden of breast cancer: Global statistics for 2020 and 2040
	1 Introduction
	2 Data sources and methods
	3 Results
	3.1 Breast cancer cases and deaths by world region
	3.2 Breast cancer cases and deaths by level of human development
	3.3 The future burden of breast cancer in 2040

	4 Discussion
	4.1 Conclusion

	Declarations
	Data availability statement
	Competing interests
	Ethical approval
	Funding
	Author contributions

	Acknowledgements
	References


