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Abstract
This review highlights the increasing incidence of breast can-
cer world-wide and the increasing burden of breast cancer 
deaths experienced by lower-income countries.  The causes 
of increasing incidence have been attributed to changes in the 
prevalence of reproductive risk factors, lifestyle changes, and 
genetic and biological differences between ethnic and racial 
groups. All these factors may contribute, but data linking 
etiological factors to increased risk in developing countries 
is lacking. The challenge for lower-income countries is devel-
oping effective strategies to reverse the trend of increasing 
mortality. Down-staging of breast cancer by early detection is 
a promising long-term strategy for preventing disease-related 
deaths but it is difficult to make the economic investment 
required to carry out broad screening programs. Successful 
strategies for addressing the growing breast cancer burden 
will therefore take political will, reliable data, public and 
medical community awareness, and partnerships between 
community advocates, governments, non-governmental 
organizations and biotechnology.
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Resumen
Se destaca el aumento en la incidencia de cáncer de mama 
(CaMa) en el mundo y la creciente carga de muertes por la en-
fermedad en países en desarrollo. El aumento en la incidencia 
se atribuye a cambios en la prevalencia de factores de riesgo 
reproductivo, estilo de vida, y a diferencias biológicas entre 
grupos étnicos y raciales. Sin embargo, aún faltan datos que 
relacionen los factores etiológicos al incremento en el riesgo 
en países en desarrollo. El desafío es generar estrategias efec-
tivas que reviertan la tendencia en la mortalidad. La detección 
en etapas más tempranas es una estrategia prometedora de 
largo plazo pero la inversión necesaria para los programas 
de tamizaje es muy alta. Las estrategias exitosas para hacer 
frente a la creciente carga de CaMa deben tener voluntad 
política, evidencia confiable, reconocimiento de la comunidad 
pública y médica; y la suma de esfuerzos entre activistas de 
la comunidad, gobierno, organizaciones no-gubernamentales 
y biotecnología.
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Breast cancer is the most common cancer of women in 
the United States and affluent European countries.1 

Low- and middle-resource countries have historically 
reported lower rates of breast cancer than high-resource 
countries. However, over the past twenty to thirty years, 

data support a trend of increasing incidence and mortal-
ity from breast cancer in lower resource countries. Of 
the over million new cases of breast cancer that will be 
diagnosed worldwide in 2009, low- and middle-resource 
countries will be burdened with 45% of breast cancer 
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cases and 55% of breast cancer–related deaths.2-4 This 
review will highlight the challenges presented by the 
global increase in breast cancer incidence and mortality 
and discuss some of the current thinking about reasons 
for this increase and approaches to address the rising 
mortality from breast cancer in low and middle income 
countries. 

Breast cancer incidence worldwide 

It should be noted at the outset of any discussion of 
global trends in cancer that the limited data available for 
many countries is a hindrance to truly understanding 
the complexity of the global breast cancer burden. Inci-
dence figures are based on data from small geographic 
areas that are often pooled and extrapolated to large 
regions. Reported rates may reflect only the women who 
are easiest to reach or who have the highest standard of 
living. Thus, current global figures cannot truly reflect 
the underlying economic and cultural diversity driving 
increased incidence and related mortality. 
	 Breast cancer incidence is highest in the more-
developed regions of the world, in urban populations, 
and in Caucasian women. The Globocan database for 
2002, indicates that the age-standardized rate (ASR) of 
breast cancer incidence is 67.8 per 100 000 in more-devel-
oped regions (Europe, Australia, New Zealand, North 
America and Japan) compared with 23.8 per 100 000 in 
less-developed regions (Africa, Central America, South 
America, all regions of Asia except Japan, the Caribbean, 
Melanesia, Micronesia and Polynesia).4 The highest inci-
dence (ASR) occurs in North America (99.4 per 100 000) 
and the lowest in Asia (22.1) and Africa (23.4) (Table 
I). When analyzed by country income (determined by 
World Bank data for 2006), mean values for breast cancer 
incidence are highest for groups of countries with the 
highest gross domestic product (GDP) per capita and a 
high percent urban population.5 
	 Breast cancer incidence varies widely within re-
gions and countries, likely due to differences in racial 
and ethnic make-up, health resources, and lifestyle pat-
terns. Incidence in largely rural and black sub-Saharan 
Africa (16.5 per 100 000), for instance, is half that of 
South Africa (33.5 per 100 000), which has a higher pro-
portion of urban white women.6 In China, the 1993-1997 
incidence of breast cancer in urban Shanghai was 27.2 
per 100 000 compared with 11.2 per 100 000 in the more 
rural Qidong county.7,8 In Korea there was an almost 
two-fold difference in incidence between Seoul (20.8 
per 100 000) and more rural Kanghwa county (12.7 per 
100 000).8
	 The wide differences in global incidence rates and 
resources have led to diverse approaches to breast cancer 

control. In the West, high rates and abundant resources 
have resulted in intense laboratory and clinical research 
as well as aggressive screening programs and abundant 
treatment trials. In resource-poor countries with low 
rates, the ability and incentive to mount large efforts to 
address breast cancer have been lacking. However, the 
perspective on breast cancer control in lower income 
countries is changing because of the clear trend of 
steeply increasing incidence largely affecting countries 
with historically low rates of breast cancer.9 In Asia; 
Japan, Singapore, and Korea have reported doubled 
or tripled incidence over the past 40 years and China’s 
urban registries documented a 50% increase in the 
years between 1972 and 1994.10 India similarly reported 
increased incidence in urban Bombay (Mumbai) from 
1978 to 1997 (20.5 to 31.5 per 100 000).8 In Africa, trends 
in breast cancer incidence are difficult to evaluate, given 
the general lack of large registries and accurate popu-
lation data. However, local registry efforts in Uganda, 
reported increased incidence from 11.7 in 1960 to 23.4 
in 2002.11 Some Latin American countries have also 
reported increasing incidence: in Cali, Colombia rates 
increased from 32.2 in 1983 to 44.4 in 1997. However, 
in Costa Rica, which has one of Latin America’s only 
national registries, the rate has remained fairly constant 
at around 30 per 100 000.8,12

Risk factor distribution
and breast cancer incidence 

Reproductive factors that increase breast cancer risk in-
clude a long menstrual history (early menarche and late 
menopause), never having children, having one’s first 
child after age 30, never breastfeeding, being overweight 
or obese after menopause, use of postmenopausal 
hormone therapy (specifically, combined estrogen and 
progestin therapy), physical inactivity, and consumption 
of one or more alcoholic beverages per day.13 
	 In affluent Western countries, women have rela-
tively high social status, delay childbearing, have rela-
tively few children and, until recently, commonly used 
hormone-replacement therapy. These reproductive risk 
factors, which are primarily associated with an increased 
risk of postmenopausal breast cancer, are postulated as 
the reason for the higher rates of post-menopausal breast 
cancer seen in high resource countries compared with 
lower resource countries.4 What is still unclear is the 
relationship of these reproductive risk factors to increas-
ing incidence rates in younger women in developing 
countries. Many countries with rapidly increasing rates 
of breast cancer, including Asian and Latin American 
countries, report an earlier peak of breast cancer than 
Western countries.4 In Hong Kong, a recent study found 
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that the percentage of Chinese women with breast cancer 
younger than 40 years old was 17.6 (compared with 
around 6% in US Caucasians) and that the mean age at 
menarche was lower and the age at first live birth was 
higher in Chinese women under age 40 compared with 
Chinese women over age 40.14 As has been reported in 

U.S. women, the younger Chinese women presented 
with more advanced disease and more aggressive tumor 
characteristics than the older Chinese women.14 It is 
becoming increasingly important to understand how 
breast cancer in young women is influenced by the ac-
cepted reproductive risk factors and determine if there 

Table I

Breast cancer incidence and mortality rates worldwide* 

Country/region
Incidence Mortality

Cases Crude rate ASR(W)† Deaths Crude rate ASR(W)†

World 1151298 37.4 37.4 410712 13.3 13.2

More developed regions 636128 103.7 67.8 189765 30.9 18.1

Less developed regions 514072 20.9 23.8 220648 9.0 10.3

Africa

   Eastern 15564 11.8 19.5 10974 8.3 14.1

   Middle 5173 10.1 16.5 3711 7.3 12.1

   Northern 16588 18.6 23.2 11751 13.2 16.7

   Southern 6474 25.4 33.4 3130 12.3 16.3

   Western 21397 18.2 27.8 14833 12.6 19.6

Caribbean 6424 33.0 32.9 2478 12.7 12.7

America

   Central 14240 20.3 25.9 5679 8.1 10.5

   South 75907 42.3 46.0 24681 13.8 15.1

   Northern 229631 141.9 99.4 48239 29.8 19.2

Asia

   Eastern 167525 22.9 20.6 47866 6.5 5.8

   South-Eastern 58495 21.8 25.5 26818 10.0 11.8

   South-Central 133802 18.0 21.8 67165 9.0 11.1

   Western 25163 26.1 33.3 10738 11.2 14.3

Europe

   Central/Eastern 100262 63.4 42.6 45310 28.7 17.9

   Northern 62425 128.8 82.5 19789 40.8 22.6

   Southern 72458 97.8 62.4 24617 33.2 18.1

   Western 125604 134.3 84.6 39297 42.0 22.3

Australia/New Zealand 13507 115.1 84.6 3338 28.4 19.4

Melanesia 474 14.5 22.2 220 6.8 10.5

Micronesia 99 38.0 50.4 47 18.0 23.6

Polynesia 84 28.2 34.2 38 12.8 15.8

* Data from Globocan, 20024,6

† ASR(W): World age-standardized rate 
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are other more relevant risk factors that may be related 
to breast cancer incidence in countries with rapidly 
increasing rates in young women. 
	 Even though the risks associated with diet, obe-
sity, and exercise are not consistent between studies in 
the US and Europe, these factors are often cited as the 
cause of the increasing breast-cancer rates in developing 
countries. Migration studies that have revealed increases 
in breast-cancer incidence following migration from 
low-incidence countries to higher-incidence countries 
support the role of lifestyle changes in altering breast 
cancer risk, but it is difficult to pinpoint the individual 
contributing factors.15 High fat intake, low vegetable 
intake, and low soy intake have all been implicated, but 
the data have not been consistent or conclusive. In one 
of the largest nutritional studies of women in Shanghai 
China, an aggregate “meat–sweet” diet was associ-
ated with only a modest increased risk of breast cancer 
compared with a more traditional vegetable-rich diet.16 
Risk of postmenopausal (but not premenopausal) breast 
cancer is increased among obese women, and physical 
exercise probably decreases the risk of postmenopausal 
breast cancer.17 Early age at menarche, another important 
reproductive risk factor for breast cancer, is associated 
with higher caloric intake, exercise and body mass profile 
and it is apparent that a trend toward decreasing age at 
menarche will affect breast cancer rates in lower-resource 
countries as diet and exercise patterns change.18-20 It will 
be important to understand these early life habits to 
completely understand the underlying causes of world-
wide increasing breast cancer incidence. 

Mortality from breast cancer

The worldwide ASR for mortality from breast cancer 
between 1993 to 2001 was 13.2 per 100 000, ranging 
from 8.8 in Asia to 19.7 in Europe.4 The rate in ‘more 
developed’ countries was 18.1 compared with 10.4 in 
‘less developed’ countries (Table I). The higher overall 
mortality rate in high resource countries reflects the 
high incidence of the disease in many of those countries. 
However, the burden of deaths due to breast cancer in 
lower resource countries is disproportionately high. 
Although the ratio of the mortality rate to incidence 
rate (MR:IR) world-wide is 0.35, it varies widely and 
ranges from a high of 0.69 in Africa to a low of 0.19 in 
North America. 
	 High mortality rates in low resource countries 
are primarily due to late-stage disease presentation. 
For example, the high MR:IR ratio in Africa to a large 
degree reflects the high proportion of women in many 
African countries who present with late-stage cancer. In 
sub-Saharan African countries, small studies indicate 

that up to 90% of women present with stage III or VI 
disease, many with large tumors (median of 10 cm) and 
clinically apparent lymph node metastases.21 These late-
stage tumors can not be treated successfully in the most 
optimal setting. 
	 Inadequate health care systems also contribute to 
high mortality rates. There are no examples of universal 
breast cancer screening in low resource countries that 
could down-stage breast cancer diagnoses. In addition, 
there are typically only a few hospitals that can adminis-
ter radiotherapy and chemotherapy and very few trained 
oncologists (Nigeria, for instance, has approximately 100 
oncologists for a population of 140 million).5 National ex-
penditure on health care overall inversely correlates with 
mortality from breast cancer, but there are exceptions.5 In 
Cuba, health expenditure is only moderate but mortality 
remains lower than that in the US (2004 ASR 14.2 and 
15.6 respectively) where per capita health care spend-
ing is the highest in the world.5,22 Sweden also spends 
less on health care as a percent of GDP than the US, but 
maintains a similar mortality rate (2004 ASR 15.6). Given 
these kinds of exceptions, it is important that not only 
the total health expenditure but the distribution of that 
expenditure into effective private or public systems be 
considered when judging approaches to reducing the 
burden of breast cancer. 

Biological differences
in breast cancer worldwide

Although disparities in mortality can be attributed 
largely to limited screening and awareness of breast can-
cer leading to late stage disease, and to marginal health 
care, there are also ongoing efforts to understand the 
genetic and biologic differences that might affect disease 
outcomes in lower-resource countries. The presence or 
absence of estrogen-receptor (ER) expression in breast 
tumors is central to their behavior and treatment. In the 
US, postmenopausal onset and hormone-replacement 
therapy are risk factors for ER-positive breast cancer 
and ER-negative breast cancer is associated with both 
young age at diagnosis and black race.23,24 These rela-
tionships might predict a higher burden of ER-negative 
breast cancer in lower-resource African countries where 
younger average age at onset, limited use of hormone-
replacement therapy, and black race predominate but, 
since ER testing is a luxury in most developing coun-
tries, data are lacking to address this possibility. The 
incidence curves by age at diagnosis of ER-negative and 
ER-positive breast cancer are similar to the incidence 
curves of low- and high-incidence rate countries, re-
spectively, and it has been suggested that this indicates 
differences in breast cancer biology between the high-
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incidence and low-incidence populations.4 Rather than 
differences in biology, it is also possible that the lack of 
active screening programs in lower-resource countries 
results in the diagnosis of a higher percentage of ER-
negative tumors, since mammography tends to identify 
the smaller ER-positive tumors.25,26 
	 The need for global data about genetic and biologic 
influences on breast cancer is supported by recent small 
studies in black American women revealing a higher 
frequency of ER negative and the aggressive “triple-
negative” tumors (tumors that don’t express ER, pro-
gesterone receptor, or the oncogene c-erbB2/HER2) than 
that among white women.23,27-29 In white women, such 
tumors are associated with inherited mutations in the 
breast-cancer gene BRCA1, and genetic determinants 
in African women may predispose them to high-risk 
tumors. Although cancer-predisposing BRCA1 and 
BRCA2 founder mutations occur at high frequencies in 
various populations (such as Ashkenazi Jews), signifi-
cant differences in mutation rates between races have 
not been demonstrated. However, there appear to be 
differences in the spectrum of BRCA-1 and BRCA-2 
mutations, as well as the rates of BRCA variants of 
unknown significance between Caucasian, African and 
Asian women.30-33 Although there are currently not 
enough data to assess how these differences in inher-
ited mutations might explain differences in incidence 
and mortality, there is a growing need to elucidate the 
genetic and biologic contributions to breast-cancer risk 
for women of all racial and ethnic backgrounds. 

Approaches to reducing breast cancer 
incidence and mortality 

Although progress in slowing the rate of increasing 
incidence would be desirable, the increasing prevalence 
of lifestyle habits that accompany improving economic 
conditions –delayed childbearing, lower parity, reduced 
breast-feeding, and a sedentary workplace– are expected 
to continue to drive up breast cancer incidence rates in 
lower and middle resource countries in the coming de-
cades. The most important task will be to alter the trend 
of increasing mortality that will accompany the increas-
ing rate. The strategies that have been most effective in 
predominantly Caucasian, affluent populations have 
been early detection through mammography, targeted 
hormonal and anti-HER2 therapies, and improvements 
in chemotherapy. The common presentation of breast 
cancer at advanced stage in lower income countries is 
undoubtedly one of the main reasons for high mortal-
ity rates; metastatic disease is not treated successfully 
in countries with the highest resources. Down staging 
of breast cancer by early detection is seen as one of the 

most promising long-term strategies for preventing dis-
ease-related deaths but it is difficult for many countries 
to make the economic investment required to carry out 
broad screening programs. The lowest cost screening 
modality, breast self exam (BSE), can find individual 
tumors and increase awareness and acceptance of breast 
health in the population but does not appear to lower 
mortality from the disease.34 Clinical breast exam (CBE) 
can improve detection of early stage cancers and clinical 
follow-up within the health care system35 and efforts 
are being made in many countries to train medical 
personnel to conduct high quality CBE. Full-scale mam-
mography screening has been successful in reducing 
mortality in developed countries,36 but this requires 
considerable human, health system and technical re-
sources. It is likely that a combined introduction of BSE, 
CBE and mammographic screening as is possible for an 
increasing proportion of the population, will be the most 
feasible course of action for lower resource countries. 
The multinational group involved in the Breast Health 
Global Initiative have incorporated economic and cul-
tural information into guidelines to help plan just such 
country-specific breast cancer early detection strategies 
in lower-resource countries with different racial, ethnic, 
and cultural makeup.37 
	 It is clear that breast cancer will be an increasing 
burden in many countries and there will have to be a 
redirection of health resources to diagnose, treat and 
monitor the growing numbers of women who are af-
fected by the disease. This will take political will, reliable 
data and cancer registries, public and medical commu-
nity awareness, and partnerships between advocates, 
government, foundations and NGOs, and biotechnol-
ogy companies. These partnerships can provide the 
incentives and the means to make crucial advances in 
lowering the unacceptable burden of mortality in lower 
resource countries. 
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