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Background

Female breast cancer (FBC) is the most common type of cancer and is associated with a considerable disease burden as well as significant mortality rates. The present study aimed to provide an update on the incidence, mortality, and burden of FBC in 2019, based on the Global Burden of Disease (GBD) Study.



Materials

The incidence, death rate, disability-adjusted life years (DALYs), years of life lost (YLLs), years lived with disability (YLDs), the age-standardized rates (ASR) of FBC in 204 countries, and a variety of classifications, were retrieved from the Global Burden of Disease Study. Data on tobacco use, alcohol consumption, and drug use were collected. The incidence, mortality, and burden of FBC were registered and compared between regions. Associations between age-standardized incidence rates and age-standardized mortality rates of FBC with smoking, drinking, and drug use were determined.



Results

The highest incidence of FBC was observed in countries with a high socioeconomic status such as those of the European continent. Despite the lower incidence of FBC in countries with a low socio-demographic index (SDI), mortality rates secondary to FBC are higher in these countries than in high-income countries. The highest age-standardized mortality rate has been reported in the Eastern Mediterranean Region (EMRO), followed by the African Region (AFRO). The highest age-standardized rates of DALY and YLL per 100,000 population in 2019 were observed in lower-income countries, while the highest ASR of YLD per 100,000 population was reported in high-income countries.



Conclusion

The present GBD-based study provides a comprehensive review of the incidence, mortality, and burden of FBC in 2019. The incidence of FBC is higher in regions with a higher socioeconomic status, whereas mortality rates and DALYs are higher in poorly developed regions. We suggest better screening measures and early detection programs for the latter regions.
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Introduction

Female breast cancer (FBC) is one of the most commonly diagnosed cancer types, with an estimated 2.3 million new cases (11.7%), and 685,000 deaths in 2020 (1). The figures are expected to reach 4.4 million in 2070 (2).

Incidence and mortality rates for FBC vary between countries. The age-standardized incidence ranges from 112.3 per 100,000 population in Belgium to 35.8 per 100,000 population in Iran. The highest age-standardized mortality rate was registered in Fiji (41.0 per 100,000 population), and the lowest in South Korea (6.4 per 100,000 population) (3).

Population structure, lifestyle, genetic factors, the environment (4), smoking, and alcohol consumption have been implicated as risk factors or protective factors for cancer (5–7). However, some studies reported the absence of a significant association between smoking and breast cancer or revealed that moderate or high consumption of alcohol did not increase the risk of breast cancer (8).

Currently, the burden of non-communicable diseases is growing due to prolonged life expectancy and lifestyle changes (9). At the end of 2020, one study reported 7.8 million living women diagnosed with breast cancer in the past 5 years (10).

Awareness of the incidence of disease and its geographic distribution is essential for effective health planning (11). In fact, the successful prevention and control of cancer depend on evidence-based policies that take epidemiological settings and the distribution of associated risk factors into account. The purpose of the present study was to provide an update on the incidence, mortality, and burden of FBC throughout the world. This is the first study to present breast cancer data based on different classifications for better understanding and interpretation. The incorporation of a variety of classifications (socio-demographic index SDI, World Health Organization WHO regions, continents, World Bank regions, and Global Burden of Disease GBD regions) permitted a comprehensive interpretation of data. These epidemiological data could also be used to devise measures of cancer prevention and screening strategies in the future.



Materials and Methods

The aims of the present study were the following:


	To determine the incidence, mortality, and burden of FBC;

	To compare the incidence, mortality, and burden of FBC based on different classifications;

	To determine associations between age-standardized incidence rates and age-standardized mortality rates of FBC with smoking, drinking, and drug use.



FBC was defined according to the International Classification of Diseases (ICD)-10 code as C50-C50.9, D05-D05.9, D24-D24.9, D48.6, and D49.3, as well as according to the ICD-9 code as 174–175.9, 217–217.8, 233.0, 238.3, 239.3, and 610–610.9 (
12).


Data Sources

The incidence, mortality, and burden of FBC in 2019 were derived from the Global Health Data Exchange (GHDx) database for all countries in 2019, as this is the calendar year for which the most recent incidence and mortality figures are available. These data can be viewed at http://ghdx.healthdata.org. The incidence, deaths, disability-adjusted life years (DALYs), years of life lost (YLLs), years lived with disability (YLDs), and age-standardized rates of FBC were extracted from the online global burden of disease (GBD) data. The GBD has estimated epidemiological indicators of 369 diseases and injuries for both sexes in 204 countries and territories based on various divisions of countries. For an accurate interpretation, we extracted FBC data for 204 countries and for a variety of classifications based on the socio-demographic index (SDI), World Health Organization (WHO) regions, continents, World Bank regions, and GBD regions (13). The SDI is a summary measure that identifies the position of countries or geographic areas on a scale of development from 0 (lowest) to 100 (highest). The SDI is based on three factors: i) per capita income; ii) average years of schooling; and iii) total fertility rate (TFR) (14). The World Bank classifies economies for analytical purposes into four income groups: low, lower-middle, upper-middle, and high income. For this purpose, it employs gross national income (GNI) per capita in U.S. dollars, converted from the local currency based on the World Bank Atlas method. The latter is commonly used for smoothing exchange rate fluctuations (15).

The study was approved by the ethics committee of the Birjand University of Medical Sciences (ethics committee approval code IR.BUMS.REC.1400.316). As we used routinely collected anonymized electronic data, patient consent was not required. All procedures were performed in accordance with the relevant guidelines and regulations, and no personal information was disclosed or published.



Statistical Analysis

Data were expressed as values with a 95% confidence interval (CI). Incidence, deaths, DALYs, YLLs, YLDs, and age-standardized rates were expressed as numbers per 100,000 population. Selected indicators were described separately for the individual classifications. Using the SPSS software (version 16) and Pearson’s correlation coefficient, we determined correlations between smoking, alcohol, drug use, secondhand smoke, and age-standardized incidence rates. Furthermore, we determined correlations between smoking, alcohol, drug use, secondhand smoke, and age-standardized mortality rates. To eliminate the influence of different ages in the patient population and ensure the comparability of statistical indicators, we used age-standardized rates of breast cancer incidence, death, and DALY (per 100,000 population). Definitions of the terms used are available at https://www.healthdata.org/terms-defined and https://www.healthdata.org/gbd/. A P-value less than 0.05 was considered statistically significant.




Results


Global Incidence of FBC

A total of 1,977,212 (95% CI; 1807615-2145215) new cases of FBC were reported worldwide in 2019, with an age-standardized incidence rate (ASR) of 45.86 per 100,000 population. The highest ASR of FBC has been reported in countries with a high SDI, such as the European region (EURO) and the American region (AMRO) (78.70-79.22 per 100,000). The lowest ASR of FBC has been reported in less developed countries such as those of the African region (AFRO) (30.99 per 100,000) (Table 1).


Table 1 | Breast cancer incidence cases, age-standardized incidence rate, deaths, age-standardized mortality rates, DALYs, age-standardized DALY rates, YLLs, age-standardized YLLs rates, YLDs, and age-standardized YLDs rates in 2019.





Global FBC Mortality

In 2019, the number of deaths due to FBC worldwide were 688,562 (95% CI; 635,323-739,571), and the age-standardized mortality rate was 15.88 (95% CI; 14.66-17.07). Countries with a low SDI had the highest age-standardized mortality rate of 18.34, whereas countries with a high and middle SDI had age-standardized mortality rates of 16.71 and 13.66, respectively. Among the continents, the highest age-standardized mortality rate was reported in Africa and the lowest in Asia (Table 1).



Global Disability-Adjusted Life Years for FBC

In 2019, the number of DALYs due to FBC worldwide were 20,310,187 (95% CI 18,744,799-21,866,646), of which 18,943,447 were related to YLLs and 1,366,740 to YLDs.

The global ASR-DALY, ASR-YLLs, and ASR-YLDs due to FBC were 473.83, 442.14, and 31.69, respectively. The highest ASR of DALYs per 100,000 population in 2019 was noted in lower middle-income countries [562.49; 95% CI (493.2-629.13)], followed by low-income [524.78; 95% CI (438.59-632.52)] countries. The lowest ASR-DALYs were registered in countries with a middle SDI. The ASR of YLLs per 100,000 population was highest in Africa [552.63; 95% CI (476.09-638.58)] and lowest in Asia [425.95; 95% CI (381.43-474.1)]. However, with regard to the ASR of YLDs per 100,000 population, the highest rate was noted in high-income countries [59.19; 95% CI (40.94-80.24)], and the lowest in low-income countries [14.26; 95% CI (9.92-19.28)] (Table 1).



Correlation Between Global FBC Incidence, Mortality, and Smoking, Drinking, and Drug Use

The age-standardized incidence rates of FBC increased with the use of tobacco (r = 0.43, p < 0.001), smoking (r = 0.64, p < 0.001), alcohol (r = 0.48, p < 0.001), and drugs (r = 0.4, p < 0.001) (Figures 1A–D). No statistically significant correlation was registered between age-standardized incidence rates of FBC and secondhand smoke.




Figure 1 | (A) Correlation between age-standardized incidence rate of FBC and tobacco. (B) Correlation between age-standardized incidence rate of FBC and smoking. (C) Correlation between age-standardized incidence rate of FBC and alcohol. (D) Correlation between age-standardized incidence rate of FBC and drug use.



The age-standardized mortality rate for FBC was significantly correlated with secondhand smoke (r = 0.156, p = 0.25).




Discussion

The significance of FBC is evidenced by its high incidence and mortality rates. In most countries, FBC is among the leading causes of death (16). We addressed the incidence, mortality rates, and disease burden of FBC based on a variety of classifications, as well as the association between the disease and smoking, drinking, and drug use in 2019. The present study revealed the highest incidence of FBC in countries with a high socioeconomic status such as the EURO. The higher incidence of FBC in regions with a higher socioeconomic status may be at least partly attributed to drastic changes in lifestyle and the built environment, which have influenced risk factors for breast cancer such as obesity, alcohol consumption (17), urbanization, sedentary behavior (18, 19), postponement of childbearing, lower overall fertility rates, lower breastfeeding rates (1, 20–22), and the use of hormone replacement therapy (23). Another important risk factor that might explain the difference is early detection rates and screening measures in countries with a higher socioeconomic status (20, 24). Screening investigations disclose cancer in earlier asymptomatic stages and identify cases that would not have been diagnosed otherwise. Another reason for the high incidence of breast cancer in countries with a higher socioeconomic status may be the availability of, and actual access to, treatment (21). Furthermore, the burden of cancer in countries with a lower socioeconomic status may be underestimated because these countries frequently lack reliable cancer registries and reporting systems (25). The systems of reporting epidemiological data in regions with a higher socioeconomic status are generally more robust (24, 26, 27). In view of these reporting biases (28), data concerning the incidence of cancer across regions should be interpreted with caution.

The present investigation revealed lower incidence rates of FBC in the EMRO and AFRO regions, yet higher mortality rates secondary to FBC in these regions than in countries with a higher incidence of the disease. The higher mortality rates secondary to FBC in regions with a lower socioeconomic status may be largely attributed to limited resources and the absence of well-organized health policies, leading to inadequate diagnosis, late-stage presentation, and untimely and inappropriate treatment (29–32). These reasons were confirmed in a study which reported that more than half of women with breast cancer in the Middle East are diagnosed in the third and fourth stages of the disease with lymph node involvement (33). In countries with a high socioeconomic status, on the other hand, very few women are diagnosed in the third and fourth stages of the disease (34). The fact that 69% of patients diagnosed with advanced stages die within five years after treatment (32) might explain the high mortality rates in the EMRO and AFRO regions. One of the important factors contributing to poor health in the EMRO is war, which causes large numbers of displaced persons, disruption of care structures and supplies, lack of qualified healthcare personnel, and financial restraints on patients and healthcare systems in countries with a large influx of refugees (35, 36).

While the traditional cancer metrics of incidence and mortality are crucial, DALY estimates provide a view of the healthy years of life lost due to cancer morbidity and mortality on a global basis (37). In the present study, the highest ASR of DALYs per 100,000 population was observed in the EMRO and AFRO regions, but the highest ASR of YLDs per 100,000 population was registered in Europe followed by the United States, while the lowest rate was noted in Africa. The high rates of YLDs in higher SDI settings is consistent with improved survival (38), as well as wider access to cancer screening (39, 40), diagnosis (41, 42), and treatment (43, 44) with increasing SDI. The highest ASR of YLLs were noted in low SDI regions.

The incidence and mortality rates of cancer are growing rapidly worldwide, reflecting aging, population growth, and changes in the prevalence and distribution of the principal risk factors for cancer. Many of these risk factors are associated with socioeconomic development (45). Taken together, these data emphasize the need for intensified efforts to prevent and control cancer (46), as well as the need to accelerate progress in lower SDI areas and thus reduce the impact of the growing burden (47, 48). One important step in this regard is educating women in all countries about early detection and treatment. Tailored integration of cancer into health planning may serve to reduce the global burden of the disease and eliminate the current inequities between transitioning and transitioned countries.


Strengths and Limitations

This GBD-based study is an update of the incidence patterns, mortality, DALYs associated with FBC worldwide, and the most relevant risk factors. The limitations of the present analysis are worthy of mention. First, it is based on GBD 2019 and thus shares the overall limitations described in previous publications (49, 50), including the challenges of quantifying all sources of uncertainty, lags in data availability, variations in coding practices, and other biases. Second, the paucity of reliable cancer registries and reporting systems in countries with a low SDI may have influenced the interpretation of data. Third, the investigation did not encompass a comparative assessment of other risk factors. Data concerning other risk factors were not available in the online dataset. For the above-mentioned reasons, the current data should be interpreted with caution.




Conclusion

This GBD-based 2019 study provides a comprehensive summary of the incidence, mortality, and burden of breast cancer, which is one of the most common types of cancer in the world. Despite the higher incidence of the disease in regions with a higher socioeconomic status, mortality rates and DALYs secondary to breast cancer are higher in poorly developed regions. The reasons for this phenomenon are poor accessibility to novel drugs and the limited application of clinical guidelines in the latter regions. Steps should be taken to reduce the burden of breast cancer, especially in lower SDI countries, and halt the acceleration of disparities. Patients in underdeveloped countries are affected to a greater extent by the burden of the disease. The information reported in this study illustrates the global disease burden of breast cancer and may be used to guide the allocation of healthcare resources for the prevention, screening, and treatment of the disease.
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