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Abstract - Objective: Breast cancer (BC) is a common cancer among women worldwide, ac-
counting for 16% of the total annual incidence of cancer among women. The present study aimed
to investigate and compare the incidence and mortality of BC on the basis of different geograph-
ical, political and economic divisions in the world as well as investigating long-term trends of the
incidence and mortality of this cancer worldwide.

Materials and Methods: In the present study, we extracted the information on the incidence and
mortality of BC in 184 countries from the International Agency for Research on Cancer (IARC) (Project
GLOBOCAN, 2012). The present study categorized and presented the information on the Age-Standard-
ized Incidence Rate (ASIR) and Age Standardized Mortality Rate (ASMR) of BC based on the continents,
world regions based on the development level, World Health Organization (WHO) regions classification
and Human Development Index (HDI).

Results: The highest ASIR of BC was observed in regions with a very high HDI (ASIR=78.2), in
PAHO (ASIR=67.6), North America (ASIR=91.6) and more developed regions (ASIR=73.4); and the
highest ASMR in regions with a low HDI (ASMR=17), in EMRO (ASMR=18.6), more developed re-
gions (ASMR=14.9) and Africa (ASMR=17.3). The ASIR of BC had an ascending trend and the ASMR
of this cancer was decreasing from 1975 to 2010. There was a positive statistical correlation equal
to 0.883 between ASMR and ASIR of BC in the world.

Conclusions: There was a significant positive correlation between ASIR and ASMR of BC. The
ASIR of BC was increasing in most regions of the world, while the mortality rate was decreasing in
the world from 1975 to 2010.
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tional Agency for Research on Cancer, HDI: Human Development Index, ASIR: Age- Standardized
Incidence Rate, ASMR: Age- Standardized Mortality Rate, AFRO: WHO Africa region, PAHO: WHO
Americas region, EMRO: WHO East Mediterranean region, EURO: WHO Europe region, SEARO:
WHO South-East Asia region, WPRO: WHO Western Pacific region.

INTRODUCTION

Breast cancer (BC) is a common cancer among
women worldwide, so that it accounts for 16% of
the total annual incidence of cancer among wom-
en. This cancer is an important prevalent cause of
mortality from cancer among women with more
than 500,000 case of mortality with this disease
per year. More than 60% of all deaths from this
cancer occur in less developed regions of the world'.
Based on data of GLOBOCAN PROJECT in 2008,
the Age-Standardized Incidence Rate (ASIR) of BC
was 27.1 per 100,000 people in less developed re-
gions and 66.4 in developed regions. Furthermore,
the lowest ASIR rate of BC was observed in east
Africa (19.3%) and the highest in Western European
countries (89.7%)"2.

Estimates suggest that the number of new cases
of BC will be 1.7 million people per year by 2020.
In fact, the incidence of BC will increase by 26%
in 2020 compared to 2000 >4, Developing countries
account for the largest proportion of the increase in
the incidence of BC, as it is expected the incidence
and mortality rates of BC will increase by 55% and
58% in developing countries in less than 20 years**.
The incidence and mortality rates of BC increased
by more than 18% in the United States from 1980 to
2008 3. As recent cases of cancer can be late diag-
nosed in developing countries than developed ones,
the 5-year survival rate of BC in these countries is
lower than developed countries’. Early diagnosis of
cancers leads to a significant increase in patients’
survival rates and more effective therapeutic ap-
proaches. According to studies, the probability of
cancer diagnosis at the early stages is directly
related to patients’ income and education levels>”.

Risk factors of BC are as follows: aging, the
first pregnancy at older age, non-marriage and late
menopause, early menarche, consumption of oral
contraceptive pills, obesity, physical inactivity and
drinking alcohol®!. In a great number of world’s
advanced countries, the incidence of BC signifi-
cantly increased due to screening mammography
programs in the early twentieth century. However,
there was a decline of 7.6% in the incidence of BC
in the US from 2002 to 2003, when the decrease in
the incidence of BC was attributed to the reduced
consumption of the postmenopausal hormone ther-
apy'>!*. However, such a relationship did not exist
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in Latin America’®. The standardized age-specific
incidence and mortality rates of BC were 43.1 and
12.9 respectively in the world in 2012, Since the
incidence and mortality of BC rise with aging, it
is expected that they will increase in the world in
the coming years due to population growth and an
increase in the middle aged and elderly groups®”!.
Given the high global incidence and mortality of
BC and high costs of screening and treatment pro-
grams for patients as well as different distribution
of risk factors of this disease, and since the proper
understanding of its distribution and trend underlies
any appropriate planning and policy to reduce its
burden, the incidence and mortality of this disease
should be accurately and steadily evaluated and
compared at the international level to view the
current status and design and implement long-term
strategic plans to reduce its burden'®. In developed
countries, a great number of studies have been
conducted on distribution of cancers and their risk
factors at national and regional levels, and their re-
sults have been reported at appropriate intervals'-22,
However, there aren’t many studies on geographical
distribution of BC in the world"”. Therefore, geo-
graphical differences in distribution of this disease
have not been fully understood based on division
of the World Health Organization (WHO), develop-
ment level, continents, and the human development
index (HDI). The present study aimed to investigate
and compare the incidence and mortality of the
BC on the basis of different geographical, political
and economic divisions in the world as well as
investigating long-term trends of the incidence and
mortality of this cancer worldwide.

MATERIALS AND METHODS

In the present study, we extracted the information
on the incidence and mortality of BC in 184 coun-
tries from the International Agency for Research on
Cancer (IARC) (Project GLOBOCAN, 2012). GLO-
BOCAN is a database on various types of cancers
and it is created by the WHO. It covers information
on the number, raw rates, and age ASIR, prevalence
and ASMR for different regions and countries.
Currently, the available data in GLOBOCAN is
known as one of the newest international database
on the cancer. Based on the data of GLOBOCAN
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project, it is possible to investigate and compare
the incidence and mortality of cancer based on the
type of cancer, age and gender groups for different
regions of the world*» 2%, The present study catego-
rized and presented the information on the ASIR
and ASMR of BC based on the continents (Africa,
Latin America and Caribbean, Northern America,
Europe, Oceania, Asia), world regions based on
the development level (more developed regions and
less developed regions), WHO Region classification
(Africa region (AFRO), Americas region (PAHO),
East Mediterranean region (EMRO), Europe re-
gion (EURO), South-East Asia region (SEARO) and
Western Pacific region (WPRO and HDI level (very
high, high, medium, and low). We provided the in-
formation about the incidence and mortality of BC
based on the number, raw rates and the ASIR and
ASMR in 2012. We also expressed raw and ASIR
and ASMR of BC per 100,000 people. Geographical
distribution map was prepared for the ASIR and
ASMR of this disease based on the age-specific
rates. Detailed descriptions of applied methods are
presented in previous reports®-,

RESULTS

Tue ASIR aANnpD ASMR or BC IN THE WORLD

In general, 1,671,149 new BC cases were diagnosed
worldwide in 2012. 47.17% (788,200 cases) occurred
in more developed regions and 52.83% (882,949 cas-
es) in less developed regions in the world. 44.71%
(747,203 cases) of this disease occurred in regions
with very high HDI; 16.86% (281,687 cases) in

regions with high HDI; 29.55% (493,807 cases) in
regions with moderate HDI, and 8.28% (147,415
cases) in regions with low HDI. From a total in-
cidence of disease, 8% (133,890 cases) occurred
in Africa, 38.95% (650,938 cases) in Asia, 27.45%
(458,718 cases) in Europe, 15.1% (19,277 cases) in
Oceania, 15.33% (256,222 cases) in North America,
and 9.10% (15,2059 cases) in Latin America and the
Caribbean. In this year, 521,907 deaths from the BC
were diagnosed. 37.86% (197,618 cases) were found
in more developed regions and 62.14% (324,289) in
less developed regions of the world, 32.14% (169,131
cases) in regions with very high HDI, 18.33%
(95,646 cases) in regions with high HDI, 34.90%
(182,166 cases) in regions with moderate HDI, and
14.31% (74,678 cases) in regions with low HDI.
From the total incidence of disease, 12.1% (63,160
cases) occurred in Africa, 44.26% (231,013 cases)
in Asia, 25.17% (131,347 cases) in Europe, 0.83%
(4,329 cases) in Oceania, 9.36% (48,850 cases) in
North America, and 8.28% (43,208 cases) in Latin
America and the Caribbean.

TuE ASIR ANnD ASMR or BC BASED
ON THE CONTINENTS

The ASIR of BC was 43.1 per 100,000 people
worldwide. It was 36.2 in Africa, 29.1 in Asia, 69.9
in Europe, 79.2 in Oceania, 91.6 in North America,
and 47.2 in Latin America and the Caribbean (Fig-
ure 1 and 2).

The ASMR of BC was 12.9 per 100,000 people
worldwide. It was 17.3 in Africa, 10.2 in Asia, 15.6
in Oceania, 14.8 in North America, and 13 in Latin
America and the Caribbean (Figure 1 and 3).

ASR (W) per 100,000

Fig. 1. Areas with the highest
ASIR and ASMR of BC in the
world in 2012.
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Fig. 2. Distribution of new cases of BC in females in the world in 2012.

TuE ASIR AND ASMR OF BC BASED
ON THE DEVELOPMENT LEVEL

The ASIR of BC was equal to 73.4 in more devel-
oped regions of the world and 31.3 in less developed
regions. The ASMR of this cancer was 14.9 in more
developed regions and 11.5 in the less developed
regions.

TuE ASIR AND ASMR or BC ACCORDING
TO THE WHO REGIONS CLASSIFICATION

ASIR of BC was 34.5 in AFRO, 67.6 in PAHO, 41.9
in EMRO, 27.8 in SEARO, 66.5 in EURO, and 28.6
in WPRO. Furthermore, the ASMR of this cancer
was 17.2 in AFRO, 14 in PAHO, 18.6 in EMRO,
12.9 in SEARO, 16 in EURO and 7 in WPRO.
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Fig. 3. Distribution of mortality of BC in females in the world in 2012.
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THE ASIR AND ASMR or BC ACCORDING
TO THE LEVELS OF HDI

The ASIR of BC was equal to 78.2 in regions with
very high HDI, 45.2 in regions with high HDI, 26.5
in regions with medium HDI, and 32.6 in regions
with low HDI.

The ASMR of BC was equal to 14.1 in regions
with very high HDI, 14.6 in regions with high HDI,
9.8 in regions with medium HDI, and 17 in regions
with low HDI (Table 1).

THE TREND OF BC ASIR AnD ASMR
DURING 1950 To 2010

The ASIR of BC had an ascending trend from 1975
to 2010, so that the ASIR increased from 60 to more
than 100 cases per 100,000 in Denmark, from 40 to
90 in Finland, 20 to 58 in Singapore, and 58 to 83
in Australia (Figure 4), while the ASMR rate was
declining in most countries from 1975 to 2010, so
that the ASMR of BC decreased from 27 to 19 in
Denmark, 15 to 14 in Finland, 19 to 14 in Australia,
and 22 to 15 in the US. It seems that the ASMR of
BC did not have dramatic decline in Asian countries
during this period, and it was increasing in some
countries (Figure 5).

RELATIONSHIP BETWEEN ASIR
AND ASMR or BC

The highest ASIR of BC was 111.9 in Belgium,
105 in Denmark, and 99 in the Netherlands, but
the lowest ASIR was seen equal to 4.6 in Bhutan,
9 in Lesotho, and 9.4 in Mongolia. Furthermore, the
highest ASMR of BC was seen equal to 28.4 in Fiji,
26.3 in Bahamas and 25.9 in Nigeria, and the lowest
ASMR was equal to 1.8 in Bhutan, 4.2 in Mongolia
and 4.4 in Lesotho. There was a positive and sig-
nificant correlation between the ASIR and ASMR
of BC in worldwide (r = 0.853, p<0.001) (Figure 6).
This correlation was equal to r = 0.798 (p<0.001) in
America, r = 0.159, (p= 0.328) in Europe, r = 0.450
(p=0.192) in Oceania, r = 0.727 (p<0.001) in Asia,
and r =0.796 (p<0.001) in Africa.

DISCUSSION

This study was conducted based on data of GLO-
BOCAN PROJECT by the WHO in the world in
2012. The present study aimed to examine the geo-
graphical distribution of incidence and mortality of
BC based on geographical, political and economic
divisions at the international level. Furthermore,
the 35-year trends of ASIR and ASMR of BC were
evaluated and compared in different countries from
1975 to 2010. In general, 167,115 new cases of BC
were registered and diagnosed in 2012. 17.47%

of them occurred in more developed regions, and
52.83% in less developed regions worldwide. The
ASIR of BC per 100,000 people was 43.1 world-
wide, 36.2 in Africa, 29.1 in Asia, 69.9 in Europe,
79.2 in Oceania, 91.6 in North America, and 47.2
in Latin America and the Caribbean. The ASIR
of BC had an ascending trend from 1975 to 2010.
On the other hand, 521,907 deaths from BC were
reported during this period, so 37.86% was in more
developed regions, and 62.14% in less developed
regions of the world. The ASMR of BC was 12.9
worldwide, 17.3 in Africa, 10.2 in Asia, 15.6 in
Oceania, 14.8 in North America, and 13 in Latin
America and the Caribbean. The ASMR of this
cancer was decreasing in most countries. There
was a positive statistical correlation equal to 0.883
between ASMR and ASIR of BC in the world. BC
is a common cancer among women and the second
most common cancer in the world. From a total
of 1,671,149 new cases of BC worldwide in 2012,
47.17% (788,200 cases) occurred in more developed
regions and 52.83% (882,949 cases) in less devel-
oped regions worldwide. According to a research
by Curado®® on the incidence and mortality of BC
worldwide, more than 1.38 million new cases of
BC were diagnosed and recorded in 2008 and they
accounted for 10.9% of the total incidence of cancer
worldwide. In 2008, a half of newly diagnosed BC
cases occurred in developed countries, and another
half in developing countries*. Despite the fact that
25% of the world’s total population lives in devel-
oped regions, these regions account for about 50%
of the total newly diagnosed cases probably due to
the higher average age of the population, improved
diagnostic methods, the high efficiency of disease
registration system and implementation of extensive
screening programs in these areas® . In 2012, the
highest ASIR rates of BC per 100,000 people were
observed in Belgium (ASIR= 111.9) and Denmark
(ASIR= 105), but the lowest ASMR in Bhutan
(ASIR=4.6) and Mongolia (ASIR = 9.4). Despite the
low incidence of this cancer in less developed coun-
tries, it is expected that the incidence of BC will
also increase due to the industrialization of these
societies, increased life expectancy and increased
prevalence of obesity and infertility®*. Nagrani
et al* in India showed that the incidence of BC in
villagers was lower than those living in urban areas,
indicating the impact of lifestyles on the incidence
of BC. Given that some of determinants of the inci-
dence of BC have been diagnosed, the society-based
preventive programs can reduce the incidence of
this disease. The five-year survival rate of BC is
very different in various geographical regions of
the world, so that the survival rate is about 40%
in some Asian and African countries with low-in-
come levels and more than 80% in North America.
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Fig. 4. Trends in the incidence of BC in selected countries: age-standardized rate (W) per 100,000 people.

Results of a number of studies**#* indicate that
the economic and social status of people has a di-
rect relationship with the diagnosis stage and their
survival rate of disease. Therefore, the probability
of disease diagnosis at its early stages is higher
in people with higher economic status. Given the
more effective use of therapeutic methods at these
stages and patients’ abilities to access appropriate
treatment methods, survival rates are higher in
these individuals than those with lower social and
economic levels®. Therefore, it seems that the late
diagnosis of disease and limited access to medical
facilities are the reasons for high probability of BC
mortality in developing countries*®. In the present
study, the highest and lowest incidence of BC was
observed in regions with medium and very high
HDI, respectively. This finding is consistent with
obtained results of other studies in this field®”",
so that an increase in the HDI increases the ASIR
of BC. The correlation between the HDI and the
ASIR of BC was studied in a number of studies®”"".
Ghoncheh et al® in Asia showed that there was a
positive and significant correlation between the

incidence of BC with the HDI (r= 0.556, p=0.001).
Similar results were also found by Mohammadian
et al’ in Europe (r = 0.611, p<0.001), and Ghoncheh
et al"” worldwide (r= 0.725, p<0.001). The HDI is
a complex and multifaceted index that can be cal-
culated on the basis of the life expectancy, mean
education level and gross domestic income (GDI)
for different regions of the world. This index can be
used to examine and compare different regions of
the world in terms of economic and social aspects.
It seems that the reasons for a significant increase
in the incidence of BC in regions with a high HDI
are as follows: higher average age of the population,
and consequently, the higher proportion of elderly
people compared with those with low HDI; more
access and use of advanced diagnostic equipment;
implementing extensive screening programs; more
efficiency of cancer registry systems; higher preva-
lence of obesity and low activity; and higher aver-
age age of marriage in women?. The highest ASMR
of BC occurs in regions with low HDI, but the
lowest rate in regions with very high HDI. Others
studies also found a negative correlation between
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Fig. 6. Correlation of ASIR and ASMR of BC in the world in
2012.

the HDI and ASMR of BC. In fact, an increase in
the HDI decreased the ASMR of BC, for instance,
Mohammadian et al’ found a significant negative
correlation between the HDI and the ASMR of BC
in European countries (r = 0.464, p = 0.003), despite
the fact that this relationship was not statistically
significant in some studies®!”. The quality of record-
ing and reporting the cancer incidence and mor-
tality was not equal in all studied regions, so that
recording data on the incidence and mortality of
cancer was not population-base in some of regions,
and data might be collected from a few regions, or
amounts might be measured based on estimates of
neighboring countries in some countries with a low
or moderate HDI'S.

CONCLUSIONS

The highest ASIR of BC was observed in regions
with very high HDI, in WHO PAHO region, North
America and more developed regions; also, the high-
est ASMR in regions with low HDI, in WHO EMRO
region, more developed regions and in Africa. There
was a significant positive correlation between ASIR
and ASMR of BC. The ASIR of BC was increasing
in most regions of the world from 1975 to 2010, while
the ASMR was decreasing trend in the world.
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