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Epidemiology
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1.1  Background

Breast cancer is an important public health chal-
lenge accounting for one in four cancers diagnosed 
in women and almost one in seven cancer-related 
deaths in women globally. In 2020, 2.25 million 
incident breast cancers and 685,000 breast cancer-
related deaths were recorded, and these estimates 
are projected to rise to 3.2 million incident cases 
and over a million deaths by 2040. Although his-
torically considered a “disease of the west”, it 
should be noted that in 2018 roughly 50% of all 
incident cases and almost 70% of all breast cancer-
related deaths occurred in less developed regions 
of the world [1].

Breast cancer incidence rates are highly cor-
related to human development. The human devel-
opment index (HDI) is a composite measure 
taking into account health (measured by life 
expectancy), education (measured by years of 
schooling) and standard of living (measured by 
gross national income per capita) and is consid-
ered to be a fairer comparator of countries/
regions than the use of income level alone [2]. 

Breast cancer mortality rates are also correlated 
with development, with the most unfavourable 
outcomes from the disease seen in the lowest 
resource settings [3]. There have been significant 
gains made in breast cancer survival in more 
developed countries largely achieved through 
early detection and diagnosis and access to com-
prehensive cancer care [4]. The reasons for dis-
proportionate poorer survival in lower resource 
settings are multifactorial and complex but 
include low levels of cancer awareness, delays in 
presentation and variable levels of treatment pro-
vision [5].

The global age-standardised annual incidence 
rate for breast cancer is 47.8/100,000 but varies 
from an average of 75.6/100,000  in countries 
with a very high HDI to 36.1/100,000  in coun-
tries with a low HDI.  Although the incidence 
rates of breast cancer are higher in more devel-
oped countries, the absolute burden of disease is 
almost equal in less developed countries due to 
their larger population numbers. Over 80% of the 
world population live in less developed regions, 
and as these countries develop, their breast can-
cer incidence rates will increase largely as a 
result of increasing life expectancy, but also due 
to changing reproductive patterns and lifestyles 
within these populations.

Age is the most important risk factor for breast 
cancer. In the UK, 80% of breast cancer occurs in 
women over the age of 50 years, and one third in 
women over the age of 70 years, with the highest 
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age-specific risks seen in the oldest of women 
[6]. In comparison, only half of breast cancer 
occurs in women over the age of 50  years in 
poorer countries which is largely explained by 
their younger populations [7]. Female global life 
expectancy from birth varies by almost two 
decades, with an average of 81 years in Europe 
and 63 years in Africa [8] and explains in part the 
lower incidence of breast cancer in less devel-
oped regions of the world. However, the increase 
in life expectancy that is associated with develop-
ment will contribute significantly to the expected 
increase in breast cancer incidence globally.

The other risk factors of importance for the 
development of breast cancer can be classified 
into reproductive and non-reproductive. There is 
a large body of evidence supporting the role of 
hormones, and in particular exposure to endoge-
nous and exogenous oestrogens in the subsequent 
development of breast cancer. An increased 
breast cancer risk is associated with earlier men-
arche and later menopause but with differing 
magnitudes of effect. The excess risk associated 
with lengthening a woman’s reproductive years 
by 1 year at menarche is greater than the excess 
associated with 1  year’s lengthening at meno-
pause [9]. Childbearing reduces the risk of breast 
cancer and the higher the number of full-term 
pregnancies, the greater the protection. There is 
no effect of breast cancer risk associated with 
loss of pregnancy either as a result of spontane-
ous or induced abortion [10]. The risk of breast 
cancer reduces by 7% with each full-term preg-
nancy, and overall women who have had children 
have a 30% lower risk than nulliparous women. 
Women who breastfeed reduce their risk of devel-
oping breast cancer compared with women who 
do not breastfeed, and there is a dose-dependent 
effect as breast cancer risk reduces by 4% for 
every 12 months of breastfeeding [11]. The use 
of exogenous hormones in reproductive life, in 
the form of the contraceptive pill, is associated 
with a small increased risk of breast cancer [12], 
as is the use of hormone replacement therapy in 
non-reproductive life [13].

Non-reproductive factors for breast cancer of 
importance include alcohol consumption and 
obesity and should be considered modifiable risk 

factors for the disease. Alcohol consumption 
increases breast cancer risk in women who con-
sume 2–3  units of alcohol daily [14, 15]. Post- 
menopausal obesity is associated with increased 
breast cancer risk probably due to increased cir-
culating oestrogens [16], and taller women are 
also at an increased risk [17]. There is little evi-
dence to show that vegetarian diets are protective 
[18, 19].

Up to 5% of breast cancer in Western coun-
tries may be a result of a genetic predisposition to 
the disease, such as the BRCA1 and BRCA2 gene 
mutations. High-risk allele mutations probably 
account for most of the families with four or 
more cases of breast cancer, and for around 
20–25% of the familial breast cancer risk overall, 
but for only 5% of all breast cancers [20]. Women 
who have a positive history of breast cancer are at 
a two-fold increased relative risk of breast can-
cer; however, most of these women will never 
develop breast cancer and most who do will do so 
after the age of 50 years [21].

1.2  Summary

The epidemiology of breast cancer is complex 
but understanding differences in the epidemiol-
ogy of breast cancer in different countries will 
underpin the development of effective breast can-
cer care and control policies which have utility in 
different resource settings and are relevant to the 
needs of local populations and translate to 
improved outcomes from the disease.

References

 1. Globocan. Cancer Today. 2020. https://gco.iarc.fr/
today/home. Accessed Mar 2022.

 2. United Nations Development Programme. Human 
development reports. 2020. http://hdr.undp.org/en/
content/humandevelopment-index-hdi. Accessed Mar 
2022.

 3. Ferlay J, Ervik M, Lam F, Colombet M, Mery L, Piñeros 
M, et al. Global cancer observatory: cancer today. Lyon: 
International Agency for Research on Cancer; 2018. 
https://gco.iarc.fr/today. Accessed Mar 2022.

 4. Beral V, Peto R. UK cancer survival statistics. BMJ. 
2010;341:c4112.

T. Gathani and D. Dodwell

https://gco.iarc.fr/today/home
https://gco.iarc.fr/today/home
http://hdr.undp.org/en/content/humandevelopment-index-hdi
http://hdr.undp.org/en/content/humandevelopment-index-hdi
https://gco.iarc.fr/today


5

 5. Anderson BO, Cazap E, El Saghir NS, Yip C, Khaled H, 
Otero I, et al. Optimisation of breast cancer management 
in low-resource and middle-resource countries: execu-
tive summary of the Breast Health Global Initiative con-
sensus, 2010. Lancet Oncol. 2011;12:387–98.

 6. Cancer Research UK.  Breast cancer statistics. 2020 
https://www.cancerresearchuk.org/health-profes-
sional/cancer-statistics/statistics-by-cancer-type/
breast-cancer. Accessed Mar 2022.

 7. Gupta S.  Breast cancer in India: a continuing chal-
lenge. Indian J Cancer. 2010;47(1):1–2.

 8. World Health Organisation. The global health obser-
vatory. 2020. https://www.who.int/data/gho/data/
indicators/indicator-details/GHO/lifeexpectancy-at-
birth-(years). Accessed Mar 2022.

 9. Collaborative Group on Hormonal Factors in Breast 
Cancer. Menarche, menopause and breast cancer risk: 
individual participant meta-analysis including 118964 
women with breast cancer from 117 epidemiological 
studies. Lancet Oncol. 2012;13:1141–51.

 10. Beral V, Bull D, Doll R, Peto R, Reeves G, 
Collaborative Group on Hormonal Factors in Breast 
Cancer. Breast cancer and abortion: collaborative 
reanalysis of data from 53 epidemiological studies, 
including 83000 women with breast cancer from 16 
countries. Lancet. 2004;363(9414):1007–16.

 11. Collaborative Group on Hormonal Factors in Breast 
Cancer. Breast cancer and breastfeeding: collab-
orative reanalysis of individual data from 47 epide-
miological studies in 30 countries, including 50302 
women with breast cancer and 96973 women without 
the disease. Lancet. 2002;360(9328):187–95.

 12. Collaborative Group on Hormonal Factors in Breast 
Cancer. Breast cancer and hormonal contraceptives: 
collaborative reanalysis of individual data on 53 297 
women with breast cancer and 100 239 women with-
out breast cancer from 54 epidemiological studies. 
Lancet. 1996;347(9017):1713–27.

 13. Collaborative Group on Hormonal Factors in Breast 
Cancer. Type and timing of menopausal hormone 
therapy and breast cancer risk: individual participant 
meta-analysis of the worldwide epidemiological evi-
dence. Lancet. 2019;394(10204):1159–68.

 14. Collaborative Group on Hormonal Factors in Breast 
Cancer. Alcohol, tobacco and breast cancer—collab-
orative reanalysis of individual data from 53 epidemi-
ological studies, including 58,515 women with breast 
cancer and 95,067 women without the disease. Br J 
Cancer. 2002;87(11):1234–45.

 15. Allen NE, Beral V, Casabonne D, Kan SW, Reeves 
GK, Brown A, et  al. Moderate alcohol intake and 
cancer incidence in women. J Natl Cancer Inst. 
2009;101(5):296–305.

 16. Key T.  Endogenous oestrogens and breast cancer 
risk in premenopausal and postmenopausal women. 
Steroids. 2011;76(8):812–5.

 17. Green J, Cairns BJ, Cassabonne D, Wright FL, Reeves 
G, Beral V. Height and cancer incidence in the Million 
Women Study: prospective cohort, and meta-analysis 
of prospective studies for height and total cancer risk. 
Lancet Oncol. 2011;12(8):785–94.

 18. Gathani T, Barnes I, Ali R, Arumugham R, Chacko R, 
Digumarti R, et al. Lifelong vegetarianism and breast 
cancer risk: a large multicentre case control study in 
India. BMC Womens Health. 2017;17(1):6.

 19. Key T, Appleby P, Rosell M. Health effects of vegetar-
ian and vegan diets. Proc Nutr Soc. 2006;65:35–41.

 20. Key T, Verkasalo P, Banks E. Epidemiology of breast 
cancer. Lancet Oncol. 2001;2:133–40.

 21. Collaborative Group on Hormonal Factors in Breast 
Cancer. Familial breast cancer: collaborative reanal-
ysis of individual data from 52 epidemiological 
studies including 58,209 women with breast cancer 
and 101,986 women without the disease. Lancet. 
2001;358(9291):1389–99.

1 Epidemiology

https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/lifeexpectancy-at-birth-(years)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/lifeexpectancy-at-birth-(years)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/lifeexpectancy-at-birth-(years)

	1: Epidemiology
	1.1	 Background
	1.2	 Summary
	References


