Chapter 1

Breast Cancer Statistics
Jiemin Ma and Ahmedin Jemal

Abstract Among U.S. women, breast cancer is the most commonly diagnosed
cancer (excluding skin cancers) and the second leading cause of cancer death,
following lung cancer. In 2012, an estimated 226,870 new cases of invasive breast
cancer and 39,510 breast cancer deaths are expected to occur among U.S. women.
Breast cancer rates vary largely by race/ethnicity and socioeconomic status (SES),
and geographic region. Death rates are higher in African American women than in
whites, despite their lower incidence rates. Historically, breast cancer was recognized as a disease of western countries. However, over the past 20 years, breast
cancer incidence and mortality rates have been increasing rapidly in economically
less developed regions. According to 2008 GLOBOCAN estimates, half of the new
worldwide breast cancer cases (1.38 million) and 60 % of the breast cancer deaths
(458,000) occurred in developing countries. This chapter reviews breast cancer
incidence and mortality patterns among women in the U.S. and worldwide, and the
possible explanations for these patterns.
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1.1 Introduction
Among U.S. women, breast cancer is the most common cancer diagnosis
(excluding skin cancers) and the second leading cause of cancer death, preceded
only by lung cancer. The American Cancer Society estimated that approximately
226,870 new cases of invasive breast cancer and 39,510 breast cancer deaths are
expected to occur among U.S. women in 2012 [1]. Over the past 20 years, breast
cancer mortality rates have been decreasing in the U.S. and in many other
developed countries, whereas increasing incidence and mortality have been seen in
most developing countries [2]. In 2008, approximately 1.4 million newly diagnosed breast cancer cases and about 460,000 breast cancer deaths occurred among
women worldwide [3, 4]. In this chapter, we review the female breast cancer
burden in the United States focusing on incidence and mortality and their temporal
trends by race/ethnicity, along with an overview of global burden of this disease.
We also briefly discuss possible explanations for the observed patterns and comment on established preventive measures that can reduce breast cancer burden.

1.2 Common Indicators in Cancer Statistics
1.2.1 Incidence
Cancer incidence is the number of new cancer cases occurring in a defined population during a specified time period, usually expressed as the number of cancers
per 100,000 persons per year. The numerator only counts new cancers in their
primary sites not including metastasized cancers. To facilitate comparing rates
between populations that may have different age structures, age-standardized rate
(ASR) is routinely reported in cancer statistics, which is a weighted average of the
age-specific rates, with each weight being the proportion of persons in the corresponding age groups of a standard population.

1.2.2 Mortality
Cancer mortality is the number of cancer deaths in a specified population during a
specific time period, usually expressed as the number of deaths per 100,000 persons per year. As a product of cancer incidence and case fatality (1-survival),
cancer mortality is influenced by factors affecting either occurrence, survival, or
both. When comparing rates between two populations, mortality rate sometimes
can serve as a proxy measure of cancer incidence, under an assumption of equal
survival. This approach is reasonable for cancers with high fatality, such as cancers

1 Breast Cancer Statistics

3

of the lung and pancreas, but may not be appropriate for breast cancer, of which
survival rates vary largely across different populations [5].

1.2.3 Survival
Cancer survival, a measure of cancer prognosis, is the proportion of patients alive
at some point subsequent to the cancer diagnosis. In cancer statistics, the most
commonly reported survival estimate is relative survival rate, which is an estimate
of the percentage of patients who would be expected to survive a specified time
period after diagnosis, usually 5 years. It is calculated as the ratio of the observed
survival of cancer patients to the expected survival of a comparable group of the
general population with respective to age, sex, and calendar time, such that relative
survival removes the effect of death causes other than cancer. When relative
survival is inestimable (e.g., life-table data are unavailable), cause-specific survival rate could be used as an alternative, which is the probability of not dying of
the cancer diagnosed within a specified time period following diagnosis [6].

1.3 Data Sources
1.3.1 Incidence and Mortality Data in the United States
Incidence rates for 2004–2008 were estimated using data from the North American
Association of Central Cancer Registries (NAACCR)’s Incidence-CiNa Analytic
File [7], which was based on incidence data from the Surveillance, Epidemiology,
and End Results (SEER) program and the National Program of Cancer Registries
(NPCR). Incidence trend data were from SEER 9 registries for whites and blacks
(1975–2008) and from SEER 13 registries for other racial/ethnic groups (1992–
2008). Survival data for 2001–2007 were from SEER 17 registries.
The SEER program of the National Cancer Institute (NCI) has been collecting
information on patient demographics, tumor morphology and stage at diagnosis,
treatment, and follow-up for vital status since 1973. Currently, this program
comprises 17 population-based cancer registries covering approximately 28 % of
U.S. populations [8]. The NPCR, which is administered by the Centers for Disease
Prevention and Control (CDC) and began operating in 1995, has substantially
increased population-based cancer registration coverage in the U.S. Currently, the
SEER and NPCR together collect data for the entire U.S. population [9].
Mortality data were obtained from the SEER program’s SEER*Stat database as
provided by the National Center for Health Statistics (NCHS) [10]. For whites and
blacks, data are available since 1969, and for other racial/ethnic groups, data are
available since 1990. The accuracy of recording breast cancer as an underlying
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cause of death in cancer statistics is high in the U.S., with an agreement rate about
92 % between cause of death on the death certificates and breast cancer diagnosis
in cancer registries [11]. All rates (both incidence and mortality) for the U.S. were
age standardized to the 2000 U.S. standard population.

1.3.2 Worldwide Incidence and Mortality Data
Breast cancer incidence and mortality rates for all countries in 2008 were obtained
from GLOBOCAN 2008 published by the International Agency for Research on
Cancer (IARC) [12]. The methods used to estimate cancer incidence and mortality
rates, which vary country from country according to the availability and the
accuracy of data, are described in detail elsewhere [3]. In GLOBOCAN 2008,
incidence data are derived from population-based cancer registries, which cover
about 21 % of the world population [13]. Mortality data are available for
approximately 30 % of the world population. In Asian and African countries, data
are often lacking, incomplete, and/or of poor quality.
Breast cancer incidence trend data were obtained from the Cancer Incidence in
Five Continents (CI5) series and mortality trend data were obtained from the WHO
mortality database. Worldwide incidence and mortality rates were age standardized to the 1960 world standard population. Thus, they cannot be directly compared with the U.S. rates that were age standardized to the 2000 U.S. standard
population.

1.4 Breast Cancer Patterns in the United States
During 2004–2008, the age-standardized breast cancer incidence and mortality
rates (per 100,000 females) were 121.2 and 23.5, respectively. However, breast
cancer rates in the U.S. vary markedly by demographic and geographic characteristics, such as age, race/ethnicity, and state.

1.4.1 Age
Age is the strongest risk factor for breast cancer in women. Incidence of breast
cancer increases sharply with increasing age among premenopausal women
(aged B 50 years) and then increases at a slower rate among postmenopausal
women (aged [ 50 years) until age of 80 years (Fig. 1.1). This pattern largely
reflects the influence of reproductive hormones on breast cancer occurrence [14].
The decline after age 80 may be due to decreased rates of mammography screening
in this age group. During 2004–2008, the incidence rate among U.S. women ranged
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Fig. 1.1 Breast cancer incidence and mortality rates (rates are age adjusted to the 2000 U.S.
standard population) by age, U.S., 2004–2008

from 1.4 per 100,000 women for ages 20–24 to 421.4 per 100,000 women for ages
75–79 (Fig. 1.1); the median age at diagnosis of breast cancer was 61 years, with
approximately 22 % new cases occurring under age 50, 36 % between ages 50 and
64, 29 % between ages 65 and 79, and 16 % at age 80 or above [15].
In contrast to the incidence patterns, mortality rate increases monotonically
with increasing age without interruption (Fig. 1.1). This pattern may partly reflect
the poorer survival of breast cancer diagnosed after age 75 [15]. During 2004–
2008, breast cancer mortality rate increased from 2.9 per 100,000 women for ages
30–34 to 177.6 per 100,000 women for ages C 85; the median age at death from
breast cancer was 68 years, with approximately 13 % deaths occurring under age
50, 30 % between ages 50 and 64, 31 % between ages 65 and 79, and 26 % at age
80 or above [15].

1.4.2 Race/Ethnicity
Breast cancer incidence rates vary markedly by race/ethnicity in the United States
(Fig. 1.2). During 2004–2008, the age-standardized incidence rate of breast cancer
was highest among non-Hispanic whites (125.4/100,000 women) and lowest
among Asian Americans/Pacific Islanders (84.9/100,000 women). The high incidence rate among whites may reflect combined effects of early menarche, late
child bearing, fewer pregnancies, greater use of menopausal hormone therapy, as
well as increased detection through mammography [16, 17]. Although breast
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Fig. 1.2 Breast cancer incidence and mortality rates (rates are age adjusted to the 2000 U.S.
standard population) by race and ethnicity, U.S., 2004–2008

cancer incidence rates are higher in non-Hispanic white women than in black
women for most age groups, African American women have a higher incidence
rate before age 45 [15].
Breast cancer mortality rates also varied substantially across different racial/
ethnic groups in the United States (Fig. 1.2). Despite lower incidence rate than
non-Hispanic whites, African Americans have the highest death rate (32.0/100,000
women during 2004–2008). The higher mortality rate among African Americans is
in part due to later stage at diagnosis as a result of poorer quality of screening and
delayed follow-up for abnormal mammography findings, as well as due to poorer
stage-specific survival rates as a result of delayed treatment [18–20]. In addition,
African American women are more likely to be diagnosed with breast cancers with
predictors of poor prognosis, such as triple-negative tumors [21, 22]. As observed
in incidence, Asian Americans/Pacific Islanders also have the lowest breast cancer
death rates (12.2/100,000 women during 2004–2008) among the five major racial/
ethnic groups (Fig. 1.2). The racial disparity in breast cancer is discussed in more
detail in Chap. 3.

1.4.3 Socioeconomic Status
Unlike most other diseases, the risk of developing breast cancer is positively
associated with socioeconomic status as measured either by income or education
[23, 24]. This association may partly be explained by the established reproductive
risk factors for breast cancer, such as less parity and later age at first child birth
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[25]. Women with high SES are often to have fewer children and a later full-term
pregnancy than women with low SES. However, due to better survival, women
with high SES do not necessarily have higher breast cancer mortality rates than
low SES women. In fact, women in affluent areas (poverty rate \ 10 %) had a 7 %
lower risk of breast cancer death than those in poor areas (poverty rate [ 20 %)
during 2003–2007, although breast cancer death rates were lower in poor areas
than in affluent areas before 1990 [26]. Socioeconomic disparities in breast cancer
related factors have been thought to be a major driving factor for racial/ethnic
disparities in breast cancer burden in the Unites States [27].

1.4.4 Geographic Variation
Moderate geographic variations in breast cancer incidence and mortality exist in
the United States (Table 1.1). During 2004–2008, breast cancer incidence rate for
all races combined was highest in Connecticut (136.2/100,000 women) and lowest
in Arizona (106.7/100,000 women); for non-Hispanic white women, the incidence
rates ranged from 110.8 per 100,000 women in Arkansas to 140.4 per 100,000
women in California and the District of Columbia; among African American
women, the incidence rate was lowest in New Mexico (73.2/100,000 women) and
highest in Delaware (131.0/100,000 women).
During 2004–2008, District of Columbia had the highest breast cancer death
rate for all races combined (27.6/100,000 women) and Hawaii had the lowest rate
(17.8/100,000 women) (Table 1.1). Among non-Hispanic white women, breast
cancer death rates ranged from 20.9 per 100,000 women in Montana to 27.4 per
100,000 women in New Jersey. In contrast, breast cancer death rates among
African American women ranged from 23.1 per 100,000 women in Colorado to
36.8 per 100,000 women in Tennessee. The state variations in breast cancer rates
are partly explained by the differential prevalence of known risk factors associated
with socioeconomic status [28–31]. State differences in mammography screening
may also contribute to the state variation in breast cancer incidence, in part
because of early detection and over diagnosis [26, 32].

1.4.5 Trends in Breast Cancer Incidence
During the early 1980s, breast cancer incidence rate increased sharply by 4.0 %
per year (Fig. 1.3). This rapid increase largely reflected increased diagnosis due to
the introduction of mammography screening [33]. Changes in reproductive patterns including delayed childbearing and less parity may also have contributed to
this trend. The rates stabilized during 1987–1994 and then increased again at a
relatively lower rate (1.7 %) till 1999. This decelerated increase may be due to
combined effects of leveled screening rates, increased use of postmenopausal

8

J. Ma and A. Jemal

Table 1.1 Breast cancer incidence and mortality rates (rates are per 100,000 and age adjusted to
the 2000 U.S. standard population) by race/ethnicity and state, U.S., 2004–2008
State
All races
Non-Hispanic white
African American
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee

Incidence Mortality

Incidence Mortality

Incidence Mortality

117.2
130.4
106.7
109.0
122.4
122.3
136.2
126.6
127.0
113.6
119.2
122.4
116.5
123.9
115.1
122.5
124.4
120.5
118.2
128.9
123.4
133.4
120.3
126.4
112.8
120.6
120.0
125.0
110.8
132.2
129.7
110.5
124.3
123.3
124.2
119.8
125.6
130.3
124.8
132.5
119.9
117.4
117.2

117.2
132.6
112.6
110.8
140.4
125.0
139.4
125.5
140.4
118.6
121.2
136.3
118.6
128.7
115.1
123.7
124.7
120.2
118.5
128.7
127.3
136.6
120.1
127.3
111.7
120.9
119.6
126.1
115.7
132.5
138.8
124.4
133.5
124.5
123.7
119.4
125.1
129.9
124.9
136.1
121.5
118.3
117.3

115.8
122.1
95.8
101.5
121.0
103.5
112.8
131.0
122.4
102.3
118.5
78.9

32.1

a

a

119.5
113.8
110.3
127.0
128.3
122.3

36.0
33.6
32.5
30.9
31.2
35.9

a

a

117.8
109.0
119.2
109.0
115.4
125.6

32.1
25.6
34.5
29.0
34.0
33.5

24.5
21.7
21.0
24.0
22.5
20.5
23.2
24.3
27.6
21.9
23.2
17.8
21.2
24.7
24.0
22.1
23.1
23.5
26.8
21.5
25.6
22.3
24.4
21.6
25.5
25.4
20.7
22.0
23.5
22.8
26.5
21.5
23.1
24.4
22.3
25.9
24.1
22.5
24.8
22.2
24.3
21.8
24.5

22.3
22.6
21.9
22.9
25.2
21.4
23.7
24.6
23.6
21.9
21.5
23.4
21.6
24.0
23.7
22.3
22.9
23.3
23.6
21.4
24.2
22.8
23.3
21.7
21.8
24.9
20.9
21.9
25.8
23.1
27.4
23.3
23.4
22.7
21.6
25.2
24.2
23.1
24.5
22.8
22.0
22.0
22.8

a

27.2
32.0
33.0
23.1
26.4
24.8
31.6
29.9
29.9
a

a

a

129.1
104.4

28.9
25.7

a

a

111.9
73.2
106.7
122.3

31.6
27.4
32.8

a

a

120.7
125.3
93.4
125.5
118.8
114.5

34.8
35.4
24.3
32.0

a

a

31.2

a

a

116.4

36.8
(continued)
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Table 1.1 (continued)
State
All races

Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
a

Non-Hispanic white

African American

Incidence Mortality

Incidence Mortality

Incidence Mortality

113.7
109.5
130.1
124.2
129.8
112.6
123.4
114.6

121.6
112.1
131.5
125.8
131.6
113.3
123.4
116.3

117.1
75.7

34.4

a

a

126.4
117.7
98.9
113.0

34.7
26.5
35.1
27.1

a

a

22.6
22.1
21.7
25.1
22.4
23.9
22.1
22.1

22.7
22.7
22.0
23.6
23.5
23.8
22.2
22.2

a

Statistic not displayed due to fewer than 25 cases or deaths

hormone therapy, and rising obesity epidemic [34]. After peaking in 1999, incidence rate started to decrease and sharply dropped by 7 % during 2002–2003 [35].
This dramatic decline is thought to be a result of decreased use of menopausal
hormones following the publication of the results of the Women’s Health Initiative
trial in 2002, which linked hormone use with increased breast cancer risk [36].
This trend has also been attributed to a reduced pool of prevalent cases as a result
of widespread screening [34, 37]. Since 2003, breast cancer incidence rates have
remained relatively stable [38].
The overall trends in breast cancer incidence largely reflected the trend for
women 50 years of age and older, among whom the incidence rates increased
annually by 5.4 % during 1982–1987, stabilized from 1987 to 1993, then increased
again at a slower rate (1.9 % per year) during 1993–1999, then declined by 2.6 %
per year from 1999 to 2005, and have since stabilized. In contrast, after a rapid
increase (3.2 % per year) during 1980–1985, the incidence rates for women
younger than 50 years have since remained almost constant (Fig. 1.3).
The temporal trends in breast cancer incidence were generally similar between
white and black women from 1980 to the early 1990s (Fig. 1.3). However, different patterns between these two racial groups have been observed since then,
partly due to differences in the use of mammography screening and menopausal
hormone therapy. During 1994–1999, the rates for white women increased
annually by 2.0 %, then decreased by 2.4 % per year during 1999–2004 with a
dramatic decline between 2002 and 2003, and have remained relatively stable
since then. In contrast, the rates in black women have remained relatively stable
since 1992, although they are slightly increasing in the most recent time period.

1.4.6 Trend in Breast Cancer Mortality
In contrast to some dramatic changes in incidence, trends in breast cancer mortality rates have evolved gradually over time (Fig. 1.4), which reflected combined
effects of trends in underlying risks of breast cancer occurrence, changes in
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Fig. 1.3 Breast cancer incidence rates (rates are age adjusted to the 2000 U.S. standard
population) by age and race/ethnicity (data for whites and blacks are from the SEER 9 areas; data
from other races/ethnicities are from the SEER 13 areas; incidence data for AIAN are based on
contract health service delivery area (CHSDA) counties), U.S., 1975–2008. Abbreviation: AIAN
American Indian/Alaska Native, API Asian American/Pacific Islander

screening practices, and advances in cancer treatment. From 1975 to 1990, breast
cancer death rates slowly increased by 0.4 % per year and then decreased annually
by 2.2 % from 1990 to 2008. The recent decline in death rates has been attributed
to both improvements in treatment and early detection. Researchers in the Cancer
Intervention and Surveillance and Modeling Network (CISNET) estimated that
screening and adjuvant treatment equally contributed to the reduction in breast
cancer mortality rates in the United States [39].
The overall trends in breast cancer mortality mask some important variations
by race. Historically, breast cancer death rates were slightly higher among white
women than among black women. After converging in the late 1970s, the rates
for white and black women diverged rapidly (Fig. 1.4). Specifically, breast
cancer death rates for white women increased slowly by 0.3 % per year from
1975 to 1990, and then decreased annually by 2.3 % from 1990 to 2008. Among
black women, in contrast, death rates increased rapidly by 1.5 % per year from
1975 to 1992 and then declined annually by 1.4 % from 1992 to 2008. The
differential trends between whites and blacks have resulted in a widening blackwhite disparity in breast cancer death rates in the U.S. since 1980. By 2008,
breast cancer death rates were 43 % higher in black women than in white
women (Fig. 1.4). This difference is thought to reflect differences in access to
care as well as survival.
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Fig. 1.4 Breast cancer mortality rates (rates are age adjusted to the 2000 U.S. standard
population) by age and race/ethnicity, U.S., 1975–2008. Abbreviation: AIAN American Indian/
Alaska Native, API, Asian American/Pacific Islander

1.4.7 Survival
Survival of breast cancer has improved greatly over the last 30 years in the U.S.
Based on data from SEER 17 registries, the 5 year relative survival rate was
90.0 % for cancers diagnosed in 2001–2007 [15]. Because of this relatively good
prognosis as well as the high incidence, breast cancer is by far the most prevalent
cancer among women in the U.S., with an estimated 2.6 million women with a
history of breast cancer in 2008 [15].
Stage at diagnosis is an important predictor of breast cancer prognosis. For
cancers diagnosed in 2001–2007, the 5 year survival rate was 98.6 % for localized
(confined to primary site), 83.8 % for regional (spread to regional lymph nodes),
and 23.3 % for distant (cancer has metastasized) disease. Survival of breast cancer
is also associated with age at diagnosis, with a lower 5 year survival rate for
cancers diagnosed at either a younger or an older age [15]. Tumors diagnosed at
younger age tend to be more aggressive and or/less response to treatment [40].
Compared with white women, black women are more likely to have poorer breast
cancer survival rates at all ages of diagnosis [15], due to both later stage at
diagnosis and poorer stage-specific survival among black women (Fig. 1.5).
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Fig. 1.5 Five-year relative survival rate and stage distribution of breast cancer, U.S., 2001–2007

1.5 Global Patterns of Breast Cancer Incidence and Mortality

Worldwide, breast cancer is the most common cancer and the leading cause of
cancer death among women, with approximately 1.38 million new cases and
458,000 deaths in 2008 [3, 4]. It was estimated that in 2008, there were about 5.2
million women alive who were diagnosed with breast cancer in the previous
5 years [41]. Worldwide, the burden of breast cancer varies substantially across
regions and countries. The geographical and temporal patterns in breast cancer
incidence and mortality are described below.

1.5.1 Global Variations in Incidence and Mortality
In general, breast cancer incidence rates are highest in Western and Northern
Europe, North America, and Australia/New Zealand; intermediate in Southern and
Eastern Europe, South America, the Caribbean, and Northern Africa; and lowest in
sub-Saharan Africa and Asia (Figs. 1.6, 1.7). According to GLOBOCAN 2008
[12], age-standardized (1960 world standard population) breast cancer incidence
rates ranged from 19.3 per 100,000 women in Eastern Africa to 89.7 per 100,000
women in Western Europe (Fig. 1.6); the incidence rate in more developed regions
(66.4/100,000 women) was 2.5 times as high as in less developed regions
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Fig. 1.6 Breast cancer incidence and mortality rates (rates are adjusted to the 1960 world
standard population) by world region, 2008

(27.1/100,000 women). Between countries, the rates varied about 10-fold, with the
highest rates in some Northern and Western European countries and the lowest
rates in some Eastern African countries [12]. Results from migrant studies suggest
that international variations in breast cancer incidence largely reflect differences in
environmental or lifestyle factors rather than genetic differences [42, 43].
Wide variations in breast cancer incidence rates were also seen within regions
and countries [12]. For example, the incidence in Southern Africa (38.1/100,000
women) was twice as high as in Eastern Africa (19.3/100,000 women); the incidence in Singapore was 55.9 per 100,000 women, which is much higher than the
average rate of Asian populations (26.0/100,000 women); in China, the 1993–1997
incidence of breast cancer in Shanghai was 27.2 per 100,000 women, compared
with 10.0 per 100,000 women in the more rural Qidong county [44]. These
variations were likely due to differences in population make-up, health resources,
and/or lifestyle factors. A notably high breast cancer incidence (96.8/100,000
women) was found in Israel, in part due to the high prevalence of BRCA1 and
BRCA2 mutations in the Ashkenazi Jewish population [45].
Similar to the observed patterns for incidence, breast cancer mortality rates
were higher in more developed regions (15.3/100,000 women) than in less
developed regions (10.7/100,000 women) [12]. Across different geographic
regions, breast cancer mortality rates ranged from 19.3 per 100,000 women in
Southern Africa to 6.3 per 100,000 women in Eastern Asia in 2008 (Fig. 1.7).
Across countries, the rates varied about 5-fold, with the highest rates in some
European countries and the lowest rates in some Eastern Asian countries [12]. The
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Fig. 1.7 Breast cancer incidence and mortality rates (rates are adjusted to the 1960 world
standard population), world map, 2008

smaller geographic variations in mortality than in incidence are due to more
favorable survival of breast cancer in countries with higher incidence rates (more
developed countries). For example, only 40 % of women in Campinas (Brazil) and
Setif (Algeria) survive 5 years after a diagnosis of breast cancer, compared with
83 % of women in Canada, 80 % of women in Finland, and 81 % of women in
Australia [5].
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1.5.2 Global Trends in Incidence and Mortality
Over the past two or three decades, breast cancer incidence has increased rapidly
in countries that historically had a low incidence rate (e.g., several developing
countries and Japan). For example, incidence rates increased by 140 % in Miyagi
(Japan) from 1973–1977 to 1998–2002, by 40 % in Chennai (India) from 1983–
1987 to 1998–2002 [2, 41], and by 4.5 % per year in Kampala (Uganda) from 1991
to 2006 [46]. The rapid increases in these countries are widely attributed to the
‘westernization’ of lifestyles, such as late childbearing, less parity, increased
exogenous hormonal intake, and reduced physical activity [47]. In developed
countries, the incidence rates of breast cancer increased substantially from the
1980s through the middle or late 1990s. However, since the early 2000s, a
downward trend in breast cancer incidence has been seen in the United States and
many other western countries, which has been partly attributed to the reduced use
of menopausal hormone therapy [48–50].
In contrast to the trends in incidence, breast cancer mortality rates have been
decreasing in North America, Western Europe, Australia, and New Zealand over
the past two or three decades. For instance, the mortality rate from breast cancer
decreased from 29.4 per 100,000 women in 1986 to 17.4 per 100,000 women in
2009 in the United Kingdom [2, 41]. The decreasing trends in these countries have
been attributed to improved breast awareness, extended use of mammographic
screening, intensified early clinical diagnosis, and advances in both primary and
adjuvant treatments for breast cancer [51]. In most developing countries and Japan,
however, breast cancer mortality rates continued to increase. For example, breast
cancer mortality rates in the Philippines increased from 9.0 per 100,000 women in
1992 to 16.8 per 100,000 women in 2008; in Japan, the rates increased from 4.4
per 100,000 women in 1970 to 8.9 per 100,000 women in 2009 [41].

1.6 Summary
Breast cancer is the most common cancer (excluding skin cancers) among U.S.
women and kills more women than any other cancers except lung cancer. There
are large variations in breast cancer rates across racial/ethnic and socioeconomic
groups. The incidence rates are high among whites and high SES populations,
whereas African American and low SES women have high mortality rate. Eliminating breast cancer disparities between different population segments has been an
overarching goal of government and private public health agencies in the United
States.
Over the last few decades, breast cancer incidence and mortality rates have
been increasing rapidly in developing countries, in part due to a wide adoption of
western lifestyles, which are characterized by delayed childbirth, reduced parities,
physical inactivity, and early-menarche-causing dietary habits. In 2008, the
majority of breast cancer deaths occurred in developing rather than developed
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countries, although incidence rates remained high in more developed regions
(except Japan). The wide spread of population-based mammographic screening
programs and extensive use of adjuvant therapy have led to large decreases in
breast cancer mortality in the U.S. and many other developed countries. However,
challenges remain to curb the growing burden of breast cancer in many low- and
middle-income countries, where limited health and financial resources hinder the
adoption of these effective but resource-demanding strategies. Alternatively,
raising breast awareness among the public and medical communities and promoting clinical breast examination, as an early detection strategy, should be a
viable approach to reduce breast cancer burden in these countries [52]. In addition,
national and international collaborations between governments, non-governmental
organizations, research institutes, and biochemical or pharmaceutical companies
are needed to improve the accessibility and affordability of early detection services
and treatment among populations with limited resources.
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