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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 (DALYSs), 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.
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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:

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

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

c. 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, D486, 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.
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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).

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.

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
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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.

Incidence Incidence Death Deaths ASR DALYs DALYs ASR YLLs Cases YLLs ASR YLDs YLDs ASR
Cases ASR per 105 Cases per 105 Cases per 105 per 105 Cases per 105
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)  (95% CI) (95% Cl)
Global 1977212 45.86 688562 15.88 20310187 473.83 18943447.45 44214 1366740 31.69
(1807615-  (41.91-49.76)  (635323- (14.66- (18744799- (437.3- (17533330- (409.08- (956851- (22.17-
2145215) 739571) 17.07) 21866646) 510.51) 20455079) 477.52) 1845097) 42.81)
SDI
High SDI 673148 79.22 165968 16.71 4046488 487.45 3536857.385 427.90 509631 59.55
(601265- (70.83-87.7)  (150337- (15.56- (8779696- (459.76- (3339275- (409.29- (354158-  (40.9-80.6)
T747674) 175159) 17.45) 4315580) 518.84) 3678535) 443.9) 687426)
High-middle SDI 510299 48.93 163520 14.93 4507165 434.96 4150728.972 400.81 356436 34.15
(458379-  (43.84-54.49)  (150455- (13.75- (4147354- (400.69- (8829777- (369.56- (245880- (23.54-
567966) 177185) 16.19) 4888828) 473.31) 4520391) 436.91) 484148) 46.55)
Middle SDI 485834 35.52 181116 13.66 5823380 422.91 5506431.167 399.79 316949 23.12
(430215-  (31.47-39.81) (162719- (12.3-15.18)  (5223617- (378.62- (4944792- (859.12- (221711- (16.2-
545187) 201671) 6455655) 468.87) 6125478) 444.89) 433539) 31.62)
Low-middle SDI 227241 29.47 124911 16.86 4128622 523.52 3991633.456 505.91 136988 17.61
(199107- (256.91-33.2)  (107972- (14.59- (3554632- (452.09- (3433361- (436.79- (98261- (12.68-
256008) 142594) 19.24) 4720565) 597.21) 4576866) 579.05) 185102) 23.66)
Low SDI 79445 25.67 52546 18.34 1789099 544.03 1743171.947 529.58 45927 14.45
(69198- (22.54-29.1) (45728- (15.98- (1554122- (475.61- (1510816~ (461.76- (32241- (10.26-
90893) 60015) 20.84) 2051715) 621.56) 2000181) 607.36) 62245) 19.34)
World Bank Income Level
World Bank High 800199 78.70 205992 17.16 4951694 497 .61 4345930 438.42 605764 59.19
Income (712146-  (70.44-87.05) (186971-  (16-17.95) (4625980- (470.16- (4105307~ (419.8- (423730- (40.94-
884095) 217433) 5286767) 529.5) 4526338) 455.76) 820598) 80.24)
World Bank Upper 695660 39.16 215208 12.08 6428678 362.61 5962318 336.36 466360 26.25
Middle Income (607551-  (34.19-44.98) (193510- (10.86- (5759418-  (325-403.52)  (5334693- (301.36- (320268- (18.02-
798468) 240207) 13.47) 7159827) 6679379) 376.42) 639181) 35.93)
World Bank Low 48405 25.31 32242 18.17 1067534 524.78 1039563 510.52 27971 14.26
Income (40084- (21.11-30.38) (27036~ (15.37- (884804- (438.59- (863347- (426.97- (19232- (9.92-
58453) 38568) 21.58) 1293150) 632.52) 1257149) 614.17) 38245) 19.28)
World Bank Lower 431691 31.71 234614 18.13 7846711 562.49 7580882 543.15 265828 19.35
Middle Income (383142-  (28.16-35.32)  (206213-  (15.9-20.9) (6873144- (493.2- (6622986- (475.55- (186710- (13.65-
481139) 263527) 8793109) 629.13) 8515481) 609.7) 357133) 25.91)
Continents
Africa 117925 30.99 69432 20.06 2294711 570.77 2223889 552.63 70822 18.14
(101730-  (26.98-35.24)  (60108-  (17.47-22.9)  (1955441- (491.94- (1895557~ (476.09- (48919- (12.74-
134951) 79920) 2668404) 657.91) 2581266) 638.58) 96239) 24.46)
America 429443 65.20 117666 17.16 3201110 496.90 2899437 451.22 301673 45.68
(874960-  (57.06-74.34) (109358- (16.1-18.12)  (3015772- (467.77- (2746515- (427.48- (210576- (31.88-
489456) 124410) 3408746) 528.93) 3061600) 476.88) 411683) 62.45)
Asia 914878 35.88 337822 13.41 10889308 425.95 10274340 401.82 614968 2413
(815789-  (32.01-40.17)  (301545- (11.99- (9751379- (381.43- (9161299- (358.74- (424712- (16.64-
1025502) 375251) 14.89) 12107339) 474.1) 11492533) 449.09) 840118) 32.97)
Europe 511346 69.77 162459 19.08 3892322 539.11 3515331 487.92 376991 51.19
(455963- (62.44-78.4)  (147510- (17.63- (3617767- (503.03- (3288370- (459.92- (262504- (35.24-
572867) 173152) 20.29) 4184068) 579.15) 3733598) 519.72) 517829) 70.64)
WHO Regions
African Region 89504 30.03 56906 20.91 1850849 581.45 1798449 564.39 52401 17.05
(76303- (25.85-34.59)  (47929- (17.87- (1537100- (487.56- (1492978- (472.87- (36154- (11.94-
104339) 66423) 24.06) 2189049) 680.12) 2124462) 663.26) 71996) 23.12)
Region of the 429443 65.20 117666 17.16 3201110 496.90 2899437 451.22 301673 45.68
Americas (374960-  (57.06-74.34)  (109358- (16.1-18.12)  (3015772- (467.77- (2746515- (427.48- (210576~ (31.88-
489456) 124410) 3408746) 528.93) 3061600) 476.88) 411683) 62.45)
South-East Asia 250266 26.03 135751 14.70 4512018 460.98 4357350 445.02 154668 15.97
Region (211148-  (22.01-30.41)  (113674- (12.33- (3779387- (386.42- (3636515- (372.13-  (107140- (11.1-
292317) 160384) 17.35) 5324973) 543.77) 5165128) 527.55) 215120) 22.23)
European Region 527648 68.30 168748 19.06 4092582 539.08 3704377 489.05 388205 50.03
(470623-  (61.17-76.76)  (153465- (17.63- (3809617- (504.6- (8471969- (461.19- (270802- (34.56-
590560) 179630) 20.33) 4386078) 578.22) 3941794) 520.84) 533993) 69.09)
(Continued)
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TABLE 1 | Continued

Incidence Incidence Death Deaths ASR DALYs DALYs ASR YLLs Cases YLLs ASR YLDs YLDs ASR
Cases ASR per 105 Cases per 105 Cases per 105 per 105 Cases per 105
(95% CI) (95% CI) (95% CI) (95% Cl) (95% Cl) (95% CI) (95% CI) (95% CI)  (95% CI) (95% Cl)
Eastern 121096 47.56 58460 25.20 2067425 780.99 1991787 751.67 75639 29.32
Mediterranean (104300-  (41.04-55.56)  (49389- (21.43- (1736241- (659.45- (1661070- (632- (53062- (20.72-
Region 142149) 70621) 30.16) 2504651) 936.68) 2417053) 909.18) 104208) 40.22)
Western Pacific 551442 40.21 148704 10.59 4519164 331.65 4130152 303.29 389012 28.36
Region (463836-  (33.74-47.29) (128533- (9.14-12.16)  (3927197- (288.07- (3555789- (260.91- (260749-  (19-39.65)
646269) 170771) 5172192) 379.58) 4776147) 351.02) 544120)
GBD Region
East Asia & Pacific 635424 39.61 189458 11.67 5949139 374.63 5505247 346.96 443892 27.67
-WB (543840- (34-45.99) (167254-  (10.32-13.2)  (5266421- (831.57- (4834411- (304.18- (299978- (18.69-
737370) 214308) 6720579) 423.38) 6260908) 394.1) 614547) 38.27)
Southeast Asia 138540 38.52 66463 19.23 2264886 621.22 2175392 596.44 89493 24.78
(118944-  (33.11-44.64)  (57087- (16.62- (1940149- (534.07- (1857361- (509.27- (62118- (17.28-
161237) 76424) 22.01) 2631321) 719.1) 2534943) 692.2) 126345) 34.74)
Oceania 2990 65.58 1800 42.80 68056 1416.87 66268 1378.32 1788 38.55
(2286- (50.44-83.58) (1377- (33.19- (51630- (1084.79- (50257- (1054.75- (1175- (25.58-
3842) 2288) 54.23) 87902) 1808.02) 85760) 1756.46) 2549) 54.16)
East Asia 382321 35.69 98162 9.12 3024987 282.15 2761185 257.51 263802 24.64
(303308- (28.32-44.54) (79216- (7.36-11.13) (2477984- (230.81- (2215670- (206.02- (172343- (16.07-
477173) 120112) 3659370) 341.19) 3402444) 317.51) 374748) 34.95)
Sub-Saharan Africa - 86379 29.44 56397 21.01 1836514 583.59 1786394 567.05 50120 16.54
wB (73271- (25.31-33.82) (47548~ (18.03- (1532349- (489.35- (1486586- (475.46- (34469- (11.61-
100548) 65712) 24.14) 2158987) 680.64) 2109202) 661.74) 68558) 22.26)
Central Sub-Saharan 9708 28.98 6846 22.42 228643 627.53 223188 611.88 5455 15.65
Africa (6954- (20.86-38.55) (4964- (16.16- (165704~ (452.46- (161258~ (441.3- (3458- (9.95-
12820) 9007) 29.76) 300184) 827.77) 292281) 806.97) 7980) 22.69)
Eastern Sub-Saharan 23906 24.04 16395 18.15 541257 501.54 527472 488.22 13785 13.32
Africa (20170-  (20.78-27.49)  (14024-  (15.65-20.6)  (454613- (427.72- (442165- (416.07- (9503- (9.34-
27839) 18922) 633649) 580.64) 617176) 564.66) 18804) 17.82)
Southern Sub- 11543 33.89 7123 22.06 206574 588.03 199785 568.45 6789 19.58
Saharan Africa (10256- (30.14-38.02) (6329- (19.72- (181578~ (517.74- (175837~ (500- (4803- (13.83-
12971) 7946) 24.54) 235192) 667.08) 227986) 644.44) 9091) 26.06)
Western Sub- 37976 32.91 24513 23.25 805234 650.96 783211 632.43 22023 18.53
Saharan Africa (29485- (25.93-40.11)  (19227- (18.65- (619155~ (506.41- (602716~ (492.58- (14504- (12.44-
46862) 30840) 28.62) 1027292) 818.74) 1003237) 800.34) 31728) 26.1)
South Asia - WB 221921 27.71 128282 16.74 4250350 517.56 4117759 501.19 132590 16.37
(184132-  (28.05-32.75)  (106022- (13.89- (3500784- (427.33- (3365390- (409.74- 91711- (11.34-
262993) 152432) 19.84) 5062660) 615.3) 4925789) 598.72) 184565) 22.7)
South Asia 215790 27.72 125312 16.83 4153491 520.59 4024753 504.24 128738 16.35
(178051- (22.91-33) (108075-  (13.91-20) (3398962- (426.84- (3278008- (411.84- (88599- (11.23-
256860) 149357) 4965685) 620.44) 4824565) 604.47) 178968) 22.68)
Latin America & 151700 41.68 57385 15.77 1670794 458.46 1577646 432.84 93147 25.61
Caribbean - WB (135030- (37.1-47.11) (52852- (14.583- (1529066~ (419.65- (1450766~ (398- (66502- (18.29-
171454) 62403) 17.15) 1830428) 502.26) 1724564) 473.11) 126815) 34.86)
Andean Latin 8966 29.63 3762 12.67 113072 370.35 107792 352.94 5280 17.41
America (7271- (24.05-36.45) (3098- (10.44- (91324- (800.19- (86478- (283.61- (8597- (11.88-
11032) 4614) 15.51) 140750) 459.51) 134069) 438.11) 7389) 24.36)
Caribbean 14940 55.37 5705 20.84 166491 623.62 157552 590.42 8939 33.20
(12616- (46.63-65.11) (4847- (17.62-24.4) (138081- (515.19- (130933~ (489.09- (6244- (238.16-
17581) 6668) 197239) 740.86) 187179) 702.41) 12147) 45.17)
Tropical Latin 53196 39.75 20299 15.19 604637 451.18 572812 427.38 31825 23.79
America (49824-  (37.24-42.24)  (18912- (14.15- (568713- (424.36- (5639848- (402.86- (22912- (17.13-
56529) 21540) 16.11) 642189) 479.09) 607346) 453.37) 42474) 31.76)
Central Latin America 50560 38.45 16681 12.87 516955 390.08 486632 367.02 30323 23.06
(42504- (32.3-45.64) (14310- (11.05- (438008- (330.64- (410526- (310.23- (21338- (16.26-
60048) 19573) 15.09) 610427) 460.41) 573055) 431.7) 42029) 31.9)
Middle East & 77542 40.92 28284 16.41 983031 505.45 931471 478.30 51560 27.14
North Africa - WB (66602- (85.19-47.28)  (24391- (14.26- (841640~ (434.06- (797152- (410.11- (35675- (18.9-
90120) 32525) 18.76) 1142388) 583.14) 1080104) 552.38) 70795) 37.02)
North Africa and 94746 37.48 35405 15.22 1222835 472.73 1160511 448.19 62324 24.54
Middle East (82334- (32.68-42.94) (30676~ (13.31- (1053073-  (409-544.75) (998083- (386.27- (43715- (17.21-
108875) 40571) 17.35) 1411009) 1346371) 516.64) 85058) 33.46)
(Continued)
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TABLE 1 | Continued

Incidence Incidence Death  Deaths ASR
Cases ASR per 105 Cases per 105
(95% CI) (95% CI) (95% CI) (95% Cl)
Europe & Central 521786 68.21 166894 19.03
Asia - WB (466049- (61.16-76.49)  (151764- (17.6-20.28)
584666) 177582)
Central Asia 17746 38.36 7531 17.29
(15766- (34.23-42.8) (6746- (15.53-
19917) 8410) 19.16)
Central Europe 60774 60.22 23042 19.87
(52615-  (52.04-69.57)  (20121- (17.25-
69893) 26224) 22.71)
Eastern Europe 93968 51.89 34965 17.47
(80449- (44.14-61.31) (30283~ (15.05-
110269) 40415) 20.36)
High Income 759541 80.90 194557 17.41
(672521- (71.79-89.93)  (176309- (16.22-
843233) 205023) 18.15)
Australasia 19150 84.69 4449 17.47
(15494- (68.25-104.99)  (4005- (16.11-
23737) 4799) 18.69)
Western Europe 338607 85.85 97509 19.79
(292300-  (74.12-98.85)  (87377- (18.32-
386967) 103327) 20.77)
Southern Latin 24595 56.51 11145 24.04
America
(19218- (43.78-71.94)  (10309- (22.41-
31147) 11914) 25.61)
North America 280050 93.75 60931 18.36
(233456-  (78.03-112.64) (56307~ (17.27-
334720) 64176) 19.19)
Asia-Pacific 97168 56.30 20529 9.78
(80971-  (47.14-67.18)  (17761-  (8.91-10.41)
115106) 22336)

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

DALYs DALYs ASR YLLs Cases YLLs ASR YLDs YLDs ASR
Cases per 105 per 105 Cases per 105
(95% Cl) (95% CI) (95% Cl) (95% CIl) (95% Cl)  (95% CI)
4046335 538.26 3662455 488.31 383881 49.95
(3766546- (503.58- (3432874~ (460.81- (267909- (34.52-
4331939) 577.48) 3897645) 520.27) 527423) 68.98)
246485 523.88 234678 498.38 11806 25.50
(217860- (464.12- (208230- (443.11- (8354- (18.06-
278216) 588.67) 263855) 558.66) 16249) 35.12)
555788 552.66 514426 511.59 41361 41.07
(483445- (476.95- (446089- (441.31- (28994- (28.53-
638980) 638.66) 588962) 590.39) 56209) 56.24)
955439 529.13 890569 493.42 64870 35.71
(831143- (456.07- (763308- (420.37- (43899- (24.09-
1113076) 618.57) 1042540) 579.16) 91942) 50.85)
4635358.945 505.10 4057221.57 443.92 578137 61.17
(4337633 (477.36- (3834179- (426.06- (402958- (42.26-
4944572) 536.5) 4216286) 459.42) 785398) 83.25)
113161 509.03 98386 44416 14775 64.87
(104132- (471.05- (91489- (415.78- (9958- (43.73-
123470) 552.78) 104548) 470.75) 21138) 93.2)
2165271 552.56 1906075 487.10 259196 65.46
(2015070- (519.78- (1785491- (463.36-  (179277-  (44.7-91.4)
2318468) 591.68) 1993233) 507.1) 358787)
275603 643.67 258488 604.15 17115 39.52
(257573- (602.3- (242865- (568.83- (11330- (25.98-
296679) 691.61) 274897) 642.26) 24255) 56.45)
1546697 533.81 1336738 463.96 209959 69.84
(1448016- (502.47- (1276096- (444.49-  (142244- (46.9-
1652270) 569.79) 1391052) 481.75) 292801) 97.74)
534726 321.94 457616 278.10 77109 43.84
(484951- (300.1- (419729- (262.07- (51718- (29.19-
582464) 349.17) 485389) 293.02) 109392) 62.67)

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, DALY 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
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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.

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.

DATA AVAILABILITY STATEMENT

The data presented in this study are available on request from
corresponding author.

AUTHOR CONTRIBUTIONS

LA, HS, and IA designed and conceived the study. AM and HS
collected the data. LA, AM, HS, and IA analyzed and
interpreted the data. LA, AM, ZM, AR, SH, MGH, and FB,
drafted manuscript. HS and IA provided administrative,
technical, or material support. LA and IA provided oversight.
All authors contributed to the article and approved the
submitted version.

ACKNOWLEDGMENTS

We acknowledge financial support by DFG within the funding
program Open Access Publikationskosten.

Frontiers in Oncology | www.frontiersin.org 7

July 2022 | Volume 12 | Article 921015


https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Allahqoli et al.

Breast Cancer in the World

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al.
Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: Cancer J Clin
(2021) 71(3):209-49. doi: 10.3322/caac.21660

. Soerjomataram I, Bray F. Planning for Tomorrow: Global Cancer Incidence

and the Role of Prevention 2020-2070. Nat Rev Clin Oncol (2021) 18(10):663—
72. doi: 10.1038/s41571-021-00514-z

. Lei S, Zheng R, Zhang S, Wang S, Chen R, Sun K, et al. Global Patterns of

Breast Cancer Incidence and Mortality: A Population-Based Cancer Registry
Data Analysis From 2000 to 2020. Cancer Commun (London England) (2021)
41(11):1183-94. doi: 10.1002/cac2.12207

. Momenimovahed Z, Salehiniya H. Epidemiological Characteristics of and

Risk Factors for Breast Cancer in the World. Breast Cancer (Dove Med Press)
(2019) 11:151-64. doi: 10.2147/BCTT.S176070

. Luo J, Margolis KL, Wactawski-Wende J, Horn K, Messina C, Stefanick ML,

et al. Association of Active and Passive Smoking With Risk of Breast Cancer
Among Postmenopausal Women: A Prospective Cohort Study. BMJ (2011)
342:d1016. doi: 10.1136/bmj.d1016

. Viswanath K, Herbst RS, Land SR, Leischow SJ, Shields PG. Tobacco and

Cancer: An American Association for Cancer Research Policy Statement.
Cancer Res (2010) 70(9):3419-30. doi: 10.1158/0008-5472.CAN-10-1087

. Land SR, Liu Q, Wickerham DL, Costantino JP, Ganz PA. Cigarette Smoking,

Physical Activity, and Alcohol Consumption as Predictors of Cancer
Incidence Among Women at High Risk of Breast Cancer in the NSABP P-
1 Trial. Cancer Epidemiol Biomarkers Prev (2014) 23(5):823-32. doi: 10.1158/
1055-9965.EPI-13-1105-T

. Roddam AW, Pirie K, Pike MC, Chilvers C, Crossley B, Hermon C, et al.

Active and Passive Smoking and the Risk of Breast Cancer in Women Aged
36-45 Years: A Population Based Case-Control Study in the UK. Br ] Cancer
(2007) 97(3):434-9. doi: 10.1038/sj.bjc.6603859

. Kassa M, Grace J. The Global Burden and Perspectives on non-

Communicable Diseases (NCDs) and the Prevention, Data Availability and
Systems Approach of NCDs in Low-Resource Countries. In: EE Anugwom, N
Awofeso. Public Health in Developing Countries-Challenges and Opportunities
- Challenges and Opportunities. (London:IntechOpen) (2019). doi: 10.5772/
intechopen.89516

WHO. Breast Cancer (2021). Available at: https://www.who.int/news-room/
fact-sheets/detail/breast-cancer#:~:text=In%202020%2C%20there%20were%
202.3,the%20world’s%20most%20prevalent%20cancer.

Almasi Z, Rafiemanesh H, Salehiniya H. Epidemiology Characteristics and
Trends of Incidence and Morphology of Stomach Cancer in Iran. Asian Pacific
J Cancer Prev (2015) 16(7):2757-61. doi: 10.7314/APJCP.2015.16.7.2757

Yin X, Zhang T, Zhang Y, Man J, Yang X, Lu M. The Global, Regional, and
National Disease Burden of Breast Cancer Attributable to Low Physical
Activity From 1990 to 2019: An Analysis of the Global Burden of Disease
Study 2019. Int | Behav Nutr Phys Activity (2022) 19(1):42. doi: 10.1186/
$12966-022-01283-3

Collaborators GA. Global, Regional, and National Burden of Diseases and
Injuries for Adults 70 Years and Older: Systematic Analysis for the Global
Burden of Disease 2019 Study. BMJ (2022) 376:¢068208. doi: 10.1136/bmj-
2021-068208

Go DS, Kim YE, Yoon §J. Subnational Burden of Disease According to the
Sociodemographic Index in South Korea. Int J Environ Res Public Health
(2020) 17(16):5788. doi: 10.3390/ijerph17165788

Bank TW. The World by Income and Region (2021). Available at: https://
datatopics.worldbank.org/world-development-indicators/the-world-by-
income-and-region.html.

Fitzmaurice C, Dicker D, Pain A, Hamavid H, Moradi-Lakeh M, MacIntyre
MF, et al. The Global Burden of Cancer 2013. JAMA Oncol (2015) 1(4):505-
27. doi: 10.1001/jamaoncol.2015.0735

Cardoso F, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rubio IT,
et al. Early Breast Cancer: ESMO Clinical Practice Guidelines for Diagnosis,
Treatment and Follow-Upt. Ann Oncol (2019) 30(8):1194-220. doi: 10.1093/
annonc/mdz173

Kumar S, Preetha G. Health Promotion: An Effective Tool for Global Health.
Indian ] Community Med (2012) 37(1):5-12. doi: 10.4103/0970-0218.94009

19.

20.

21.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Mahdavifar N, Pakzad R, Ghoncheh M, Pakzad I, Moudi A, Salehiniya H.
Spatial Analysis of Breast Cancer Incidence in Iran. Asian Pacific ] Cancer
Prevention: APJCP (2016) 17(S3):59-64. doi: 10.7314/APJCP.2016.17.53.59
Ghoncheh M, Pournamdar Z, Salehiniya H. Incidence and Mortality and
Epidemiology of Breast Cancer in the World. Asian Pacific ] Cancer
Prevention: APJCP (2016) 17(S3):43-6. doi: 10.7314/APJCP.2016.17.53.43
Dafni U, Tsourti Z, Alatsathianos I. Breast Cancer Statistics in the European
Union: Incidence and Survival Across European Countries. Breast Care (2019)
14(6):344-53. doi: 10.1159/000503219

. McCormack VA, Boffetta P. Today’s Lifestyles, Tomorrow’s Cancers: Trends

in Lifestyle Risk Factors for Cancer in Low- and Middle-Income Countries.
Ann Oncol (2011) 22(11):2349-57. doi: 10.1093/annonc/mdq763

Torre LA, Bray F, Siegel RL, Ferlay ], Lortet-Tieulent J, Jemal A. Global Cancer
Statistics, 2012. CA: Cancer ] Clin (2015) 65(2):87-108. doi: 10.3322/
caac.21262

Ghoncheh M, Mohammadian M, Mohammadian-Hafshejani A, Salehiniya H.
The Incidence and Mortality of Colorectal Cancer and Its Relationship With
the Human Development Index in Asia. Ann Global Health (2016) 82(5):726-
37. doi: 10.1016/j.a0gh.2016.10.004

Siddiqui AH, Zafar SN. Global Availability of Cancer Registry Data. ] Global
Oncol (2018) 4:1-3. doi: 10.1200/JGO.18.00116

Razi S, Enayatrad M, Mohammadian-Hafshejani A, Salehiniya H, Fathali-
Loy-Dizaji M, Soltani S. The Epidemiology of Skin Cancer and its Trend in
Iran. Int ] Prev Med (2015) 6. doi: 10.4103/2008-7802.161074

Arabsalmani M, Mohammadian-Hafshejani A, Ghoncheh M, Hadadian F,
Towhidi F, Vafaee K, et al. Incidence and Mortality of Kidney Cancers, and
Human Development Index in Asia; a Matter of Concern. ] Nephropathol
(2017) 6(1):30-42. doi: 10.15171/jnp.2017.06

Ferlay ], Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al.
Cancer Incidence and Mortality Worldwide: Sources, Methods and Major
Patterns in GLOBOCAN 2012. Int J Cancer (2015) 136(5):E359-86. doi:
10.1002/ijc.29210

Farmer P, Frenk J, Knaul FM, Shulman LN, Alleyne G, Armstrong L, et al.
Expansion of Cancer Care and Control in Countries of Low and Middle
Income: A Call to Action. Lancet (London England) (2010) 376(9747):1186—
93. doi: 10.1016/50140-6736(10)61152-X

GBD 2015 Eastern Mediterranean Region Cancer Collaborators. Burden of
Cancer in the Eastern Mediterranean Region, 2005-2015: Findings From the
Global Burden of Disease 2015 Study. Int ] Public Health (2018) 63(Suppl
1):151-64. doi: 10.1007/s00038-017-0999-9

Figueiredo F, Almeida T, Cardial DT, Maciel E DS, Fonseca FLA, Adami F.
The Role of Health Policy in the Burden of Breast Cancer in Brazil. BMC
Women’s Health (2017) 17(1):121. doi: 10.1186/s12905-017-0477-9
Downing A, Prakash K, Gilthorpe M, Mikeljevic ], Forman D. Socioeconomic
Background in Relation to Stage at Diagnosis, Treatment and Survival in
Women With Breast Cancer. Br J Cancer (2007) 96(5):836-40. doi: 10.1038/
§j.bjc.6603622

Bhikoo R, Srinivasa S, Yu T-C, Moss D, Hill AG. Systematic Review of Breast
Cancer Biology in Developing Countries (Part 1): Africa, the Middle East,
Eastern Europe, Mexico, the Caribbean and South America. Cancers (2011) 3
(2):2358-81. doi: 10.3390/cancers3022358

Munzone E. Highlights From the Ninth European Breast Cancer Conference,
Glasgow, 19-21 March 2014. Ecancermedicalscience (2014) 8:426.
doi: 10.3332/ecancer.2014.426"10.3332/ecancer.2014.426

Spiegel P, Khalifa A, Mateen FJ. Cancer in Refugees in Jordan and Syria
Between 2009 and 2012: Challenges and the Way Forward in Humanitarian
Emergencies. Lancet Oncol (2014) 15(7):¢290-7. doi: 10.1016/S1470-2045(14)
70067-1

Sahloul E, Salem R, Alrez W, Alkarim T, Sukari A, Maziak W, et al. Cancer
Care at Times of Crisis and War: The Syrian Example. ] Global Oncol (2017) 3
(4):338-45. doi: 10.1200/JGO.2016.006189

Collaboration GBoDC. Cancer Incidence, Mortality, Years of Life Lost, Years
Lived With Disability, and Disability-Adjusted Life Years for 29 Cancer
Groups From 2010 to 2019: A Systematic Analysis for the Global Burden of
Disease Study 2019. JAMA Oncol (2022) 8(3):420-44. doi: 10.1001/
jamaoncol.2021.6987

Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz M, Niksi¢ M, et al.
Global Surveillance of Trends in Cancer Survival 2000-14 (CONCORD-3):

Frontiers in Oncology | www.frontiersin.org

July 2022 | Volume 12 | Article 921015


https://doi.org/10.3322/caac.21660
https://doi.org/10.1038/s41571-021-00514-z
https://doi.org/10.1002/cac2.12207
https://doi.org/10.2147/BCTT.S176070
https://doi.org/10.1136/bmj.d1016
https://doi.org/10.1158/0008-5472.CAN-10-1087
https://doi.org/10.1158/1055-9965.EPI-13-1105-T
https://doi.org/10.1158/1055-9965.EPI-13-1105-T
https://doi.org/10.1038/sj.bjc.6603859
https://doi.org/10.5772/intechopen.89516
https://doi.org/10.5772/intechopen.89516
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://doi.org/10.7314/APJCP.2015.16.7.2757
https://doi.org/10.1186/s12966-022-01283-3
https://doi.org/10.1186/s12966-022-01283-3
https://doi.org/10.1136/bmj-2021-068208
https://doi.org/10.1136/bmj-2021-068208
https://doi.org/10.3390/ijerph17165788
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://doi.org/10.1001/jamaoncol.2015.0735
https://doi.org/10.1093/annonc/mdz173
https://doi.org/10.1093/annonc/mdz173
https://doi.org/10.4103/0970-0218.94009
https://doi.org/10.7314/APJCP.2016.17.S3.59
https://doi.org/10.7314/APJCP.2016.17.S3.43
https://doi.org/10.1159/000503219
https://doi.org/10.1093/annonc/mdq763
https://doi.org/10.3322/caac.21262
https://doi.org/10.3322/caac.21262
https://doi.org/10.1016/j.aogh.2016.10.004
https://doi.org/10.1200/JGO.18.00116
https://doi.org/10.4103/2008-7802.161074
https://doi.org/10.15171/jnp.2017.06
https://doi.org/10.1002/ijc.29210
https://doi.org/10.1016/S0140-6736(10)61152-X
https://doi.org/10.1007/s00038-017-0999-9
https://doi.org/10.1186/s12905-017-0477-9
https://doi.org/10.1038/sj.bjc.6603622
https://doi.org/10.1038/sj.bjc.6603622
https://doi.org/10.3390/cancers3022358
https://doi.org/10.3332/ecancer.2014.426"10.3332/ecancer.2014.426
https://doi.org/10.1016/S1470-2045(14)70067-1
https://doi.org/10.1016/S1470-2045(14)70067-1
https://doi.org/10.1200/JGO.2016.006189
https://doi.org/10.1001/jamaoncol.2021.6987
https://doi.org/10.1001/jamaoncol.2021.6987
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Allahqoli et al.

Breast Cancer in the World

39.

40.

41.

42.

43.

44.

45.

46.

47.

Analysis of Individual Records for 37 513 025 Patients Diagnosed With
One of 18 Cancers From 322 Population-Based Registries in 71 Countries.
Lancet (2018) 391(10125):1023-75. doi: 10.1016/S0140-6736(17)33326-3
Sankaranarayanan R. Screening for Cancer in Low- and Middle-Income
Countries. Ann Global Health (2014) 80(5):412-7. doi: 10.1016/
j.a0gh.2014.09.014

Shah SC, Kayamba V, Peek RMJr., Heimburger D. Cancer Control in Low-
and Middle-Income Countries: Is It Time to Consider Screening? J Global
Oncol (2019) 5:1-8. doi: 10.1200/JGO.18.00200

Brand NR, Qu LG, Chao A, Ilbawi AM. Delays and Barriers to Cancer Care in
Low- and Middle-Income Countries: A Systematic Review. Oncol (2019) 24
(12):e1371-e80. doi: 10.1634/theoncologist.2019-0057

Hricak H, Abdel-Wahab M, Atun R, Lette MM, Paez D, Brink JA, et al.
Medical Imaging and Nuclear Medicine: A Lancet Oncology Commission.
Lancet Oncol (2021) 22(4):e136-e72. doi: 10.1016/S1470-2045(20)30751-8
Cortes ], Perez-Garcia JM, Llombart-Cussac A, Curigliano G, El Saghir NS,
Cardoso F, et al. Enhancing Global Access to Cancer Medicines. CA Cancer ]
Clin (2020) 70(2):105-24. doi: 10.3322/caac.21597

Martei YM, Iwamoto K, Barr RD, Wiernkowski JT, Robertson J. Shortages
and Price Variability of Essential Cytotoxic Medicines for Treating Children
With Cancers. BM] Global Health (2020) 5(11):003282. doi: 10.1136/bmjgh-
2020-003282

Lin L, Yan L, Liu Y, Yuan F, Li H, Ni J. Incidence and Death in 29 Cancer
Groups in 2017 and Trend Analysis From 1990 to 2017 From the Global
Burden of Disease Study. /] Hematol Oncol (2019) 12(1):96. doi: 10.1186/
$13045-019-0783-9

Franceschi S, Wild CP. Meeting the Global Demands of Epidemiologic
Transition - the Indispensable Role of Cancer Prevention. Mol Oncol (2013)
7(1):1-13. doi: 10.1016/j.molonc.2012.10.010

Foreman KJ, Marquez N, Dolgert A, Fukutaki K, Fullman N, McGaughey M,
et al. Forecasting Life Expectancy, Years of Life Lost, and All-Cause and
Cause-Specific Mortality for 250 Causes of Death: Reference and Alternative

Scenarios for 2016-40 for 195 Countries and Territories. Lancet (2018) 392
(10159):2052-90. doi: 10.1016/S0140-6736(18)31694-5

48. Bray F, Jemal A, Grey N, Ferlay ], Forman D. Global Cancer Transitions
According to the Human Development Index (2008-2030): A Population-
Based Study. Lancet Oncol (2012) 13(8):790-801. doi: 10.1016/S1470-2045
(12)70211-5

49. Vos T, Lim SS, Abbafati C, Abbas KM, Abbasi M, Abbasifard M, et al. Global
Burden of 369 Diseases and Injuries in 204 Countries and Territories, 1990-2019:
A Systematic Analysis for the Global Burden of Disease Study 2019. The Lancet
(2020) 396(10258):1204-22. doi: 10.1016/S0140-6736(20)30925-9

50. Murray CJL, Aravkin AY, Zheng P, Abbafati C, Abbas KM, Abbasi-Kangevari
M, et al.Global Burden of 87 Risk Factors in 204 Countries and Territories, 1990-
2019: A Systematic Analysis for the Global Burden of Disease Study 2019. The
Lancet (2020) 396(10258):1223-49. doi: 10.1016/S0140-6736(20)30752-2

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Allahqoli, Mazidimoradi, Momenimovahed, Rahmani, Hakimi,
Tiznobaik, Gharacheh, Salehiniya, Babaey and Alkatout. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Oncology | www.frontiersin.org

July 2022 | Volume 12 | Article 921015


https://doi.org/10.1016/S0140-6736(17)33326-3
https://doi.org/10.1016/j.aogh.2014.09.014
https://doi.org/10.1016/j.aogh.2014.09.014
https://doi.org/10.1200/JGO.18.00200
https://doi.org/10.1634/theoncologist.2019-0057
https://doi.org/10.1016/S1470-2045(20)30751-8
https://doi.org/10.3322/caac.21597
https://doi.org/10.1136/bmjgh-2020-003282
https://doi.org/10.1136/bmjgh-2020-003282
https://doi.org/10.1186/s13045-019-0783-9
https://doi.org/10.1186/s13045-019-0783-9
https://doi.org/10.1016/j.molonc.2012.10.010
https://doi.org/10.1016/S0140-6736(18)31694-5
https://doi.org/10.1016/S1470-2045(12)70211-5
https://doi.org/10.1016/S1470-2045(12)70211-5
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30752-2
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	The Global Incidence, Mortality, and Burden of Breast Cancer in 2019: Correlation With Smoking, Drinking, and Drug Use
	Introduction
	Materials and Methods
	Data Sources
	Statistical Analysis

	Results
	Global Incidence of FBC
	Global FBC Mortality
	Global Disability-Adjusted Life Years for FBC
	Correlation Between Global FBC Incidence, Mortality, and Smoking, Drinking, and Drug Use

	Discussion
	Strengths and Limitations

	Conclusion
	Data Availability Statement
	Author Contributions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


