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Abstract – Objective: Cancer is one of the reasons for the increased burden of disease in the
coming decades. Breast cancer is the most common cancer in women. Therefore, the aim of this
study was to investigate the epidemiology, incidence and mortality of breast cancer and its relationship with the Human Development Index (HDI).
Materials and Methods: Data about the incidence and mortality rate of breast cancer for the year
2018 was obtained from the Global Cancer Project for 185 countries. To analyze data, correlation test and
regression tests were used to evaluate the correlation between the incidence and mortality with HDI. The
statistical analysis was carried out by Stata-14 and the significance level was estimated at the level of 0.05.
Results: According to cancer registry data in 2018, the highest incidence of breast cancer in the
world was observed in the countries of Belgium (11.23 per 100,000) and Luxembourg (109.3 per
100,000), and the highest mortality rate for Fiji (36.9 per 100,000) and Barbados (33.1 per 100,000).
Our study showed a positive and significant correlation between incidence (r= 0.724, p<0.0001)
and HDI index. However, there was a negative correlation between breast mortality (r=-0.08, p >
0.05) and HDI. Linear regression showed that increasing MYS (B=2.02, p<0.05) increased the incidence and increase of EYS (B=-1.1, p<0.05) and significantly decreased mortality.
Conclusions: The incidence of breast cancer in developed countries and its death in less developed countries is high. Increasing the HDI, along with the increased screening program in these
countries, can help to identify and reduce the mortality of this disease. Increasing the level of education and awareness of women is also one of the health priorities in this area that can be effective
in reducing mortality in patient.
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INTRODUCTION
Cancer is the second leading cause of death after cardiovascular disease worldwide in developed
countries, and is the third leading cause of death
after heart disease and disasters in less developed
countries1,2.
The population and epidemiological global
transmission of diseases represents an increase
in the burden of cancer in the coming decades in

the world, especially in low and middle income
countries3,4.
Breast cancer is the most common cancer and
the most deadly malignancy among women and
is considered as one of the most important health
concerns of women in the world5.
More than one million of new breast cancers
are diagnosed worldwide each year5 , and about
one third of all cancers in women are breast cancers6. The incidence of breast cancer in the United
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States and Europe is double that of Asian countries. And in all countries, the prevalence is increasing. Although its prevalence in Asia is lower than in Western countries7,8. The incidence of
breast cancer in the North and West of Europe and
North America is about four to five times higher
than in Eastern and Southeastern Asia 9.
In Asia, reports have shown that the incidence
of breast cancer has doubled or tripled over the
past two decades10.
The likelihood of breast cancer is 1 per 12
women in the UK, 1 per 13 women in Australia,
while in Asian countries is lower11.
The main hypothesis for explaining these different observations is the differences in the risk
factors for breast cancer12. In developing countries, the growing trend of the disease may be
due to increased livelihood, lifestyle change and
urbanization13. One of the important factors associated with the incidence of cancer can be the
Human Development Index (HDI), which indicates the social and economic status of people
in different countries14,15. HDI is a useful category for comparing cancer worldwide. Lifestyle in
low-income and middle-income countries, as well
as high-income countries, will have a major impact on the incidence and mortality of all cancers
in the next decades16. Therefore, the aim of this
study was to investigate the epidemiology, incidence and mortality of breast cancer and its relationship with the HDI.
MATERIALS AND METHODS
Caution must be exercised when interpreting these
estimates, given the limited quality and coverage
of cancer data worldwide at present, particularly
in low- and middle-income countries. IARC’s approach is not only to evaluate, compile, and use
the data from the Agency’s collaborators in these
estimates but also to work alongside national staff
to improve local data quality, registry coverage,
and analytical capacity. The clear need for investment in population-based cancer registration
in low- and middle-income countries led to the
launch of the Global Initiative for Cancer Registry
Development (GICR), coordinated by IARC. The
goal of the GICR is to control cancer by recording cancer cases. A summary of the steps used to
generate the current set of cancer incidence, mortality, and prevalence estimates is provided below.
The methods of estimation are country-specific,
and the quality of the national estimates depends
on the coverage, accuracy, and timeliness of the
recorded incidence and mortality data in a given
country.
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INCIDENCE
The methods used to estimate the sex- and
age-specific incidence rates of cancer in a specific
country fall into the following broad categories,
in order of priority: 1. Observed national incidence rates were projected to 2018 (45 countries).
2. The most recently observed incidence rates
(national or regional) were applied to the 2018
population (50 countries). 3. Rates were estimated
from national mortality data by modeling, using
mortality-to-incidence ratios derived from cancer
registries in that country (14 countries). 4. Rates
were estimated from national mortality estimates
by modeling, using mortality-to-incidence ratios
derived from cancer registries in neighboring
countries (37 countries). 5. Age- and sex-specific
national incidence rates for all cancers combined
were obtained by averaging overall rates from
neighboring countries. These rates were then partitioned to obtain the national incidence for specific sites using available cancer-specific relative
frequency data (7 countries). 6. Rates were estimated as an average of those from selected neighboring countries (32 countries).
MORTALITY
The methods used to estimate the sex- and
age-specific mortality rates of cancer in a specific
country fall into the following broad categories,
in order of priority: 1. Observed national mortality rates were projected to 2018 (81 countries).
2. The most recently observed national mortality rates were applied to the 2018 population (20
countries). 3. Rates were estimated from the corresponding national incidence estimates by modeling, using incidence-to-mortality ratios derived
from cancer registries in neighboring countries
(81 countries). 4. Rates were estimated as an average of those from selected neighboring countries
(3 countries)17,18.
HUMAN DEVELOPMENT INDEX (HDI)
HDI is a combination index consisting of three
dimensions: degree of studies, life expectancy,
and dominance over required sources for a proper
sensible life. All the regions and groups that have
experienced a noticeable progress in all HDI components have developed more quickly in comparison with low or moderate HDI countries. According to this index, the world is unequal because the
national average value hides most of the various
experiences in human life. Many inequalities ex-
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ist in Northern and Southern countries. Income
inequality has been intensified inside each country as well as between many countries8,19,20.
Statistical Analysis
In this study, the correlation bivariate method was
used to assess the correlation between the incidence and mortality rates of breast cancer and
HDI. Linear regression models were also used
to assess the HDI effect on the incidence rate of
breast cancer. Signiﬁcance level was considered
lower than 0.05. Data analysis was conducted by
Stata software version 14 (StataCorp. 2015. Stata
Statistical Software: Release 14. College Station,
TX, USA).
RESULTS
Based on the results of cancer recordings in 2018,
about 8622539 new cases (182.6 per 100,000) and
4169387 (83.1 per 100,000) deaths due to cancer in
women have been documented. The highest incidence (208884 new cases, 24.2% of all new cancers) and mortality (626679 cases, 15%) of cancer
in women worldwide were related to breast cancer
(Figure 1).
Table 1 presented the incidence and mortality rate
of breast cancer in different countries. The results
of the study showed that the highest incidence of
breast cancer in the world was in Belgium (11.2
per 100 000), Luxembourg (10.3 per 100 000), and
the Netherlands (10.9 per 100 000), respectively.
The highest mortality rate for breast cancer was
related to Fiji (36.9 per 100,000), Barbados (33.1
per 100,000), and Somalia (29.3 per 100,000) (Table 1, Figure 2).

The results showed a positive and significant
correlation between incidence rate and HDI index
(R = 0.724, p <0.0001), while there was a negative
correlation between breast cancer mortality and
HDI (R = -0.08, p > 0.05) and this association was
not statistically significant (Figure 3).
The highest incidence rate (73.67 cases per
100000) of breast cancer as well as the highest
mortality rate (16.23 cases per 100000) were observed in countries with a Very HDI. Also, the
lowest incidence rate (29.96 cases per 100000)
of breast cancer was indicated in countries with
Low HDI and the lowest mortality rate (12.67
cases per 100000) of breast cancer was indicated
in countries with Medium HDI. Highest value of
LEB, MYS, GNI, EYS and total HDI were estimated to be 79.55, 11.5, 39613, 16.2 and 0.876
(Table 2).
Linear regression model showed that increased
HDI, MYS, EYS and LBE are associated with an
increased incidence of breast cancer. But this increase was statistically significant only for MYS
(B = 2.02, p <0.05). The results of regression analysis showed that increasing HDI decreases mortality. However, this decrease was not statistically
significant (p > 0.05), while the increase in EYS
(B = -1.1, p <0.05) significantly decreased mortality (Table 3).
DISCUSSION
Comparisons of low-risk populations migrating
to high-risk populations have revealed that breast
cancer incidence rates rise in successive generations17. Public health data shows that the global
burden of breast cancer in women, including the
incidence, mortality and economic costs of illness, is increasing18.

Fig. 1. Pie charts present the distribution of cases and deaths of all cancer in females worldwide in 2018, all age. [Source: GLOBOCAN 2018].
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TABLE 1. Estimated age-standardized incidence and mortality rates of breast cancer in females for all ages worldwide in
2018.

Continued
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TABLE 1 (CONTINUED). Estimated age-standardized incidence and mortality rates of breast cancer in females for all ages
worldwide in 2018.

Continued
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TABLE 1 (CONTINUED). Estimated age-standardized incidence and mortality rates of breast cancer in females for all ages
worldwide in 2018.

Continued

6

GEOGRAPHICAL DISTRIBUTION INCIDENCE AND MORTALITY OF BREAST CANCER

TABLE 1 (CONTINUED). Estimated age-standardized incidence and mortality rates of breast cancer in females for all ages
worldwide in 2018.

Continued
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TABLE 1 (CONTINUED). Estimated age-standardized incidence and mortality rates of breast cancer in females for all ages
worldwide in 2018.

According to cancer registry data in 2018, the
highest incidence of breast cancer in the world
was observed in Belgium (11.23 per 100,000)
and Luxembourg (109.3 per 100,000), while the
highest mortality rate was found in Fiji (36.9 per
100,000) and Barbados (33.1 per 100,000). Our
study showed a positive and significant correlation between incidence rate and HDI (r = 0.724, p
8

<0.0001), while there was a negative correlation
between breast mortality and HDI (r = -0.08, p
> 0.05). Linear regression showed that increasing
MYS (B = 2.02, p <0.05) increased the incidence
and increasing of EYS significantly decreased
mortality (B = -1.1, p <0.05). More than one million women with breast cancer are diagnosed each
year and more than 410000 die, representing 14%
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Fig. 2. Global map presenting incidence and mortality rates by world countries for breast cancer in female in all age, in 2018
[Source: GLOBOCAN 2018].

of deaths from cancer in women21. In developing countries, it has been reported that the incidence of breast cancer is increasing by 5% every
year21. About 1.67 million new cases of breast
cancer worldwide are diagnosed in 2012 (25%
of all cancers). The vast majority of cases occur
in women in less developed areas. The incidence
of breast cancer varies by up to 4 times in the
world, varying from 27 cases per 100,000 people
in the middle of Africa and East Asia to 96 cas-

es per 100,000 people in Western Europe1,10. Our
study showed a positive correlation between incidence of breast cancer and HDI index. A study
on HDI and breast cancer in Asia also found that
there was a positive correlation between HDI
and the incidence of cancer, but this association is unknown15. According to cancer registry
data in 2018, the highest incidence and mortality
of breast cancer were observed in Belgium and
Fiji, respectively. Factors making the differences

Fig. 3. Correlation between HDI, incidence and mortality rates of breast cancer in 2018.
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TABLE 2. Breast cancer incidence, mortality and HDI component in different HDI regions in 2018.

List of Abbreviations: CR: Crude Rate; ASR, Age-Standardized Rates per 100,000; HDI, Human Development Index; LEB, Life
Expectancy at Birth; MYS, Mean Years of Schooling; GNI, Gross National Income per capita, EYS: Expected years of schooling.

in the incidence of breast cancer among countries include the socioeconomic status, the ease
of access to screening services, and the accuracy of recording cancer data that may vary from
one country to another22. The highest incidence
of breast cancer in the Asia-Pacific region occurs
in countries which recently had a relatively low
incidence22. The analysis of breast cancer data in
China, Japan, the Philippines, Singapore, South
Korea, Taiwan, and Thailand has shown that the
incidence of the disease is increasing rapidly in
these areas, and this increase was demonstrated in
all age groups23. The main risk factors for breast
cancer in Asian women include early menstruation, late menopause, and high age of labor and
long-term pregnancies24. The mortality rate of
breast cancer is lower than the incidence rate of
it due to the increase in survival1. Early diagnosis
of breast cancer is a major cause of the death toll

burden25. In developing and less-developed countries, about 75% of women with breast cancer are
diagnosed in clinical stages of III and IV, while in
North America due to early detection, the introduction of mammography screening, the detection
of smaller tumors at an early stage and progress
in treatment, about 80% of women are diagnosed
in the early stages of the disease26. Therefore, the
trend of breast cancer in different parts of the
world is different, so that in several Asian countries, the death rate has risen and in Australia and
New Zealand, the death rate has been decreasing27,28. Lack of survival in developing countries
is due to a shortage of diagnostic and therapeutic facilities15. In the UK and Switzerland breast
cancer mortality rates have dropped by 30% from
1990 to 2006. But declines in the North, South,
and West of Europe have been observed between
15% and 25%, and in Eastern Europe the decline

TABLE 2. Effect of HDI components of breast cancer incidence and mortality in world in 2018.
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has been low or remains constant29,30. Studies
have shown that mortality rates have increased
in Brazil, Egypt, Guatemala, and Kuwait, and
Mexico. This undesirable process may be due to
increased risk factors such as increased exposure
to external hormones and undesirable changes in
diet and lifestyle, including obesity and decreased
physical activity31. Therefore, in less developed
regions, the first step in reducing the mortality
rate of women with breast cancer is to improve
the women’s awareness through community-based education programs and encourage them
to screen, diagnose and treat the disease32. The
major differences in the epidemiology of breast
cancer in the Asian and Western countries can be
observed in the difference in the prevalence of the
disease and the age of breast cancer diagnosis, as
in the Asian countries, the age of the diagnosis
was reported between 50 and 45 years old. While
in Western countries, the age range of 60-55 years
is the highest age of diagnosis33, 34. These differences can be due to differences in life expectancy
in Western and Asian countries35. Therefore, although the incidence of cancer is more common
at the age of 50, it may occur at any age36. Studies
have shown that age-standardized rates of breast
cancer in women have declined in most developed
countries30. Based on the results of the regression
model, our results showed that increasing the level
of education increases the incidence and decline
of mortality. Screening can help to diagnose the
disease early. In countries with higher HDI levels,
the prevalence of early detection and diagnosis of
the disease is rising in the early stages of the disease. While screening can reduce mortality rates,
developing countries have a strong knowledge of
and willingness to become involved in screening
and post-traumatic care.
CONCLUSIONS
The incidence of breast cancer in developed
countries is higher in less developed countries.
Increasing the level of education in women can
help to screen and diagnose the early-onset illness
and reduce mortality. Therefore, educational programs, raising women’s awareness about the cancer and its programs to address it, are among the
health priorities. Preventive strategies by changing lifestyle, trying to increase screening, diagnosis and timely treatment of the disease can reduce
the mortality from breast cancer.
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