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Abstract

Purpose—Although breast cancer is a growing health problem in sub-Saharan Africa, reasons

for its increased occurrence remain unclear.

Methods—We reviewed published literature to determine the magnitude of the increase in breast

cancer, associated risk factors (including for breast cancer subtypes), and ways to reduce incidence

and mortality.

Results—Some of the increased breast cancer occurrence likely reflects that women are living

longer and adopting lifestyles that favor higher incidence rates. However, a greater proportion of

breast cancers occur among premenopausal women as compared to elsewhere, which may reflect

unique risk factors. Breast cancers diagnosed among African women reportedly include a

disproportionate number of poor prognosis tumors, including hormone receptor negative, triple

negative and core basal phenotype tumors. However, it is unclear how lack of standardized

methods for tissue collection, fixation and classification contribute to these rates. Given

appropriate classifications, it will be of interest to compare rates with other populations and to

identify risk factors that relate to specific tumor subtypes. This includes not only risk factors that

have been recognized in other populations but some that may play unique roles among African

women, such as genetic factors, microbiomata, xenoestrogens, hair relaxers and skin lighteners.

Conclusions—With limited opportunities for effective treatment, a focus is needed on

identifying etiologic factors that may be amenable to intervention. It will also be essential to

understand reasons why women delay seeking care after the onset of symptoms and for there to be

educational campaigns about the importance of early detection.
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Breast cancer is a growing health problem in sub-Saharan Africa [1, 2], with it now having

surpassed cervical cancer as the leading cause of death in many countries [3]. Some of the

increased occurrence likely reflects that women are living longer and adopting lifestyles that

favor higher incidence rates (e.g., delays in childbearing, decreased total fertility, more

obesity) [4]. However, a greater proportion of breast cancers occur among premenopausal

women as compared to Westernized countries, possibly reflecting unique risk factors. The

problem of breast cancer in Africa is compounded by the lack standardized diagnostic and

treatment programs and that many women delay seeking treatment for symptoms, with a

large proportion of the diagnosed cancer being ones that are not amenable to treatment. This

includes a disproportionate number of poor prognosis tumors, including hormone receptor

negative tumors. Coupling this with the paucity of treatment facilities and resources, it is

apparent that a greater focus is needed on primary and secondary means of prevention,

particularly since the early ages at onset of many breast cancers result in high associated

disability and years of life lost [5].

Although breast cancer is becoming more common and many of the diagnosed cancers

among African women have a poor prognosis, little is known about associated risk factors,

especially ones that may be modifiable. Further, it has not been clarified why so many

women present with poor prognosis and/or advanced diseases and what interventions could

lead to earlier access to care and improved survival.

Demographic trends

In sub-Saharan Africa, breast cancer is responsible for one in four diagnosed cancers and

one in five cancer deaths in women [6]. Despite its emerging public health importance,

incidence rates are still generally low in Africa, presumably below 35 per 100,000 women in

most countries (as compared to over 90–120 per 100,000 women in most European or North

American countries). Precise incidence figures in Africa, however, are lacking given the

absence of cancer registration in most countries. Recent GLOBOCAN data [7] estimate that

in 2012 94,000 women developed breast cancer and 48,000 died from it in sub-Saharan

Africa.

There is substantial variation in estimated breast cancer incidence across different African

regions (Figure 1). Estimates of age-standardized incidence rates (per 100,000 women) are

30.4 in eastern Africa, 26.8 in middle Africa, 38.6 in western Africa, and 38.9 in southern

Africa [7]. The rates in southern Africa may reflect better reporting, as well as the

predominance of women of Anglo-European background and/or higher standards of living

than women in other parts of Africa. Studies have documented that breast cancer is more

common in urban than rural settings [8]; however, this may reflect some misreporting of

primary places of residence since women with urban addresses often can gain better health

care access.

There have been many reports of growing incidence, although largely based on imprecise

incidence rates. Across sub-Saharan Africa, there are only four population-based registries

(Kampala, Uganda; Harare, Zimbabwe; Blantyre, Malawi, and PROMEC, South Africa)

cited in volume X of the World Health Organization’s (WHO) Cancer in Five Continents
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[9]. In 2012, the African Cancer Registry Network (AFCRN) was inaugurated and currently

encompasses registries from twenty-five countries that are assessed as being at least 75%

complete. Estimated country-specific incidence rates by registry data quality are shown in

Table 1.

Recent incidence data from registries in Kampala, Uganda [4], Harare, Zimbabwe [10], the

Gambia [11] and Mali-Bamako [11] provide substantial support for the notion of an

increasing breast cancer incidence in sub-Saharan Africa. In Zimbabwe, a 4.5% annual

increase in breast cancer incidence over the period 1991–2010 has been noted [10]. Two of

the registries (the Gambia and Mali) reported the greatest rate of increase for women under

age 55 years [11], but time trends may have been influenced by reporting problems. In the

two registries that have contributed to Cancer in Five Continents over an extended period of

time (Uganda and Zimbabwe), the largest increases in incidence over time were seen among

the post-menopausal age groups [4, 10] (Figure 2), suggesting that trends may have been

driven by changes in traditional risk factors, including declines in fertility and increasing

rates of obesity.

Despite incomplete cancer registration in Africa, it has been estimated by GLOBOCAN that

by the year 2050 that there may be a doubling in the number of incident cases from present

estimates [7]. The majority of these new cases are predicted to occur among women under

65 years. The average age of diagnosis of breast cancers among African women tends to be

young, with estimates that a majority of cancers develop among women 50 years or younger

[11]—a considerably younger age than seen in Caucasian populations. Although this is

likely due in part to the fact that fewer African women live past 65 years of age compared to

women in developed countries [1], this may not entirely explain the younger breast cancer

ages. The fact that African-American women also tend to develop breast cancers at younger

ages than Caucasian women in the U.S. [12] suggests that there may be additional factors

involved, including either genetic or environmental factors or an interplay of the two. That

African women may develop unique breast tumor subtypes could also be an important

contributory factor to the unusual age distribution noted in Africa.

Role of previously identified risk factors

Only a few well-designed epidemiologic studies of breast cancer have been conducted in

African countries, and most investigations have had limited sample sizes and restricted

power to detect associations. These have primarily been hospital-based case-control studies,

raising concerns regarding the validity of the results given uncertain hospital referral

patterns and the fact that some women with breast cancer never make it to hospital. Further,

the risk factors that have been examined have primarily been limited to a few reproductive

and anthropometric variables.

Reproductive factors have been the risk factor most commonly evaluated, with discrepant

results across studies, possibly owing to small sample sizes and/or to differences in disease

subtypes studied. An early study by Parkin [13] suggested that multiparity was a risk factor

for breast cancers diagnosed prior to 45 years of age, but an apparent protective factor for

later onset cancers. This corresponds with more recent findings from another African study
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[14] as well as findings from a study of African-American women [15]. Given that African

as well as African-American women tend to begin childbearing at young ages, it has been

hypothesized that findings could reflect the observed short-term transient increase of

pregnancy on breast cancer risk that translates into reduced risks as women age [16]. Later

ages at first birth might be expected to be associated with reduced risks for premenopausal

onset cancers, as noted in one investigation [11]. In other studies, late age at first birth was

noted to be a risk factor [17] or unrelated to risk [14, 18].

The well accepted inverse relationship of age at menarche to breast cancer risk has been

observed in one investigation [14], but another study showed late menarche to be a risk

factor in postmenopausal women [11]. At least one study showed significant risk elevations

associated with irregular menstrual periods [19]. A strong inverse relation of breastfeeding

to breast cancer risk has been noted, with risk decreasing 7% for every 12 months of

breastfeeding [14]. However, other studies have shown only weak [18] or non-substantial

[20] risk relationships.

In several studies, higher socioeconomic status (as measured by such factors as education,

income and housing) has been linked with higher breast cancer risks [17, 21]. Adult literacy

rates, as reported by the Word Bank [22], show some correlation to breast cancer incidence

(using data from GLOBOCAN, restricted to countries with adequate reporting [7]) but there

are outliers, possibly reflecting imprecise measures (Figure 3). Women in higher

socioeconomic classes may have a high prevalence of breast cancer risk factors (e.g., late

age at first birth, early menarche, late menopause, obesity and heavy alcohol consumption)

[23], although studies have not specifically evaluated this. It is also possible that disease

ascertainment is more accurate among women of higher socioeconomic status.

The effects on breast cancer risk of certain contraceptives has been of interest, especially

given injectable progestogen-only contraceptives, which are widely used in certain

countries, including South Africa [24]. In a large hospital-based case-control study,

significant increases in breast cancer risk were found among women who had used either

oral or injectable contraceptives within the previous 10 years [24]. These risks declined with

increasing time since last use and were unrelated to duration of use.

Several studies have assessed relations with anthropometric factors. In the largest study,

involving 1,233 Nigerian breast cancer cases [25], body mass index (BMI) was inversely

related to risk. However, given the typical late presentation of disease among African

women, such a finding must be cautiously interpreted and may reflect weight loss due to

illness. In the African setting, it may be more appropriate to focus on other anthropometric

measures that are less prone to cachexia. Several studies have reported positive relations of

either waist circumference [26] or waist-to-hip ratios (WHR) [26, 27] for both

premenopausal and postmenopausal breast cancers. Hip circumference has been noted to be

inversely related to risk [26]. In one of these studies, the relation with WHR persisted after

adjustment for obesity [25]. Tallness has also been found to be a significant risk factor for

breast cancer in two Nigerian studies [17, 25]. Although height has also been related to

breast cancer risk in non-African populations, the relation in Africa appears somewhat
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stronger, prompting the suggestion that energy intake during childhood may play a

distinctive etiologic role in Africans [25].

Findings regarding the potential role on breast cancer risk of various anthropometric

parameters have led to an interest in the role of nutritional factors. Although case-control

studies are not considered optimal for assessing dietary factors, one study suggested that a

low ratio of polyunsaturated/saturated fatty acid intake might be a protective factors for the

development of breast cancers in Tanzania; this factor appeared more important than total

fat intake [28].

In the limited number of epidemiologic studies conducted in Africa, only a few of the

environmental risk factors that might underlie incidence patterns have been addressed. Data

are largely lacking regarding relationships with developmental history, physical activity,

medical history, drug exposures, environmental contaminants, and most dietary factors,

including alcohol consumption—all factors that have been shown to impact breast cancer

risk in non-African populations. Further, although a few studies have examined biologic

factors that might underlie some of these risk factors [17, 29, 30], there are many more

biomarkers worthy of consideration, including a wide variety of genetic, hormonal and

immunologic markers.

Role of potential novel factors

Studies of breast cancer in Africa present unique opportunities for evaluating novel risk

factors that may play important roles in this part of the world. This includes the role of

infectious agents, environmental and occupational factors, and certain cosmetic exposures.

In terms of infectious agents, the great diversity of microbiomes in Africa may allow for

unique insights into an exposure that is receiving increasing attention as a risk factor for

many diseases [31], including hormonally-related ones. Microbiomes are of interest for

breast cancer given that estrogens can be deconjugated by bacterial β-glucuronidases in the

distal gut, allowing reabsorption of liberated estrogens that have been excreted by the liver

as bile salts.

African studies may also allow further assessment of the role of immune-compromised

states, of interest given increasing recognition for a role of inflammatory markers in the

etiology of breast cancer. For some of these diseases, there may be concomitant exposures

that require consideration. Malaria is a common infectious disease in many sub-Saharan

African countries, and there have been long-standing programs aimed at its eradication

through wide-spread use of insecticides, including various xenoestrogens, such as

dichlorodiphenyltrichloroethane (DDT). Although the relationship of environmental

estrogens to breast cancer risk has been controversial [32], the exposures involved with most

studies in non-African countries have tended to be at much lower levels than in Africa.

Given the long-standing use of insecticides in Africa and the fact that DDT and other

insecticides can alter hormone levels, it has been proposed that this exposure might be the

cause of increasing rates of hormone receptor positive breast cancers in Africa [33].
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Several lifestyle factors that are unique among African women are also worthy of pursuit in

relation to breast cancer risk. This includes hair relaxers, which have widespread usage

among African women [34]. Hair relaxers can cause burns and lesions in the scalp,

facilitating entry of relaxer constituents into the body, including hormonally active

compounds, such as phthalates, which may be listed under such terms as fragrances or

perfumes. One study, which evaluated the effects of hair straighteners among African-

Americans, found no appreciable associations with either frequency of use, duration of use

or number of burns [35]. However, a recent evaluation in this same cohort found striking

relationships of all of these exposures with uterine leiomyomata, another hormonally-

responsive disease [36].

Skin lighteners are commonly used by African women [37, 38]. The most widely used

creams consist of hydroquinones, but additionally steroids and a mixture of steroids and

hydroquinones are used [37]. Particular attention is warranted regarding the age at initiation

and frequency of use of skin lighteners, as well as where on the body specific agents are

applied.

Family history of breast cancer has not been well investigated in African studies, although

several studies have shown it to be an important etiologic factor [17, 39]. The proportion of

women reporting a family history was, however, quite low, most likely reflecting that

diagnostic information is often not widely discussed with patients or their families. Thus,

data with regards to family history are likely underestimates of the true prevalence.

Recent genome-wide association studies (GWAS), primarily in populations of European

descent, have identified more than 70 regions of the genome associated with breast cancer

risk [40, 41]. Genetic studies in African and other ancestral populations have the potential to

identify causal variants in fine-mapping studies as well as variants that are more common

and/or specific to risk in African women. There has been one GWAS in women of African

ancestry that suggests that common variants associated with breast cancer are distinct from

those identified in European populations [42].

Tumor characteristics and etiologic heterogeneity

The few studies that have addressed breast cancer risk factors among African women have

mainly focused on breast cancer as a single disease entity. However, it is well recognized

that breast cancer is a heterogeneous disease, with some clinical characteristics being

distinctively correlated with certain risk predictors [43, 44]. Further investigations are

needed to assess risk factors for specific breast cancer subtypes, including hormone receptor

negative, triple negative [absence of markers for estrogen receptor (ER), progesterone

receptor (PR) and human epidermal growth receptor 2 (HER2)], and core basal phenotype

tumors.

A number of studies have assessed the clinical characteristics of breast cancers diagnosed in

Africa, with the larger investigations summarized in Table 2 [45–58]. The average age at

diagnosis in most studies was late 40’s, about a decade younger than in the US or other

Western populations (http://seer.cancer.gov/statfacts/html/breast.html). The majority of

studies report a high frequency of poorly differentiated tumors, although there has been
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considerable variation across studies, with rates ranging from 16–83%. Tumors tend to be

large, with the vast majority being >2 cm. In addition, the majority of studies showed greater

than 70% of patients had node positive or Stage III tumors, likely reflecting a combination

of a lack of organized screening/detection programs and potentially more aggressive tumor

presentation. Consistent with the reported high prevalence of poorly differentiated and early-

onset tumors, many of the tumors have been reported as hormone receptor negative.

However, reported rates of both ER and PR negativity have varied substantially across

studies, with the respective rates ranging from 36–79% and 30–87%. Fewer studies have

reported on HER2 status, but tumors have largely been classified as not expressing this

marker. As a result, the rates of triple negative cancers have been high, with a number of

studies showing that the majority of African women are diagnosed with such tumors.

Although a number of African studies have indicated high rates of hormone receptor

negativity, it is unclear to what extent the absence of markers reflects issues related to tissue

collection and processing, leading to inaccurate immunohistochemistry (IHC) results [1].

Problems include poor quality specimens from large and necrotic tumors, prolonged delay

before fixation, questionable quality of fixation materials, prolonged stay in fixative, poor

laboratory techniques, and limited quality assurance/quality control practices. The rate of ER

negativity was found to only be 27% in a Nigerian study that used core needle biopsies,

which are less prone to delays in fixation that can influence IHC results [45]. In addition,

two recent investigations (each involving over 1,200 cases) that have used standardized

methods for collection, processing and classification of tumors have reported rates of triple

negative cancers closer to 20% [51, 58].

Access to care

Many women delay seeking medical attention until their tumors are quite advanced. Reasons

for this delay include a lack of knowledge surrounding cancer diagnosis and treatment, fear

of surgery, non-acceptance of hospital treatment and/or preferences for alternative care, and

challenges to receiving treatment [59–61]. It has also been well documented that patients

often delay timely attention to symptoms. In Nigeria, there was a mean delay of 11.2 months

between the onset of symptoms and presentation, and 39% presented with fungating tumors

[62]. Delays in seeking treatment may reflect a sense of hopelessness and fatalism [63],

particularly given that many women’s experience with breast cancer has involved a death by

a close family member or friend. Fear of mastectomy remains a prominent barrier to timely

treatment [60, 64], particularly given that husbands often leave their wives following such

surgery [65]. These delays are unfortunate, as it has been estimated that earlier detection

methods could increase survival rates in sub-Saharan Africa for one third of cancer patients

[3].

Cancer awareness is low in most African countries [66]. A survey from the Union for

International Cancer Control (UICC) showed that approximately 25% of Africans surveyed

believed that cancer had no cure and only 36% believed cancer was a major health issue

[67]. In a low-resource community in South Africa over 80% of the women were unaware of

the warning signs of breast cancer [68]. In another South African study, over one third of

women were unaware about tests for breast cancer, with lack of knowledge being more
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common among older and rural women [69]. In a Cameroonian study, 13% of women

surveyed believed breast cancer was preventable by vaccination, but only 37% recognized

the efficacy of breast examination [70]. Education is clearly an important component of

breast cancer prevention; a Nigerian study found that participants with higher education

were 3.6 times more likely to practice breast selfexamination (BSE) than those with lower

education levels [66].

In many cases, effective treatment is hindered by women initially seeking care from

traditional healers [59, 63, 71, 72]. Cancer is often viewed as a disease of the spirit, and

women often only seek conventional care when traditional treatment has failed to result in

the desired effects [73]. A study of breast cancer patients in Cameroon indicated that 55%

went to traditional healers before presenting for medical consultation [74]. In Enugu, Nigera,

17.5% of patients first sought aid from traditional healers, and this was significantly

associated with greater than three months delay to presentation at a modern health facility

[71]. Studies have documented that use of traditional healers is linked with substantial

delays in patients coming to hospital [71, 75], but there may also be other reasons

underlying the delays. One study in Ghana concluded that dealing with the causes of delayed

presentation appears more important than attempts to screen for breast cancer, since patients

identified through community screening still present late [64].

There are also logistical issues affecting access to care, including transportation problems.

One South African study showed that women living long distances from a medical center

have a greater likelihood of being diagnosed with advanced tumors [76]. There are also

economic issues to consider as many of the costs associated with cancer care (including

those associated with biopsies, pathology and chemotherapy) are not covered by insurance.

In a Nigerian study, the inability to afford the costs of treatment was found to be the single

most important contributor to patients not completing treatment regimens [77].

In addition to problems with personal resources, there are limited facilities for detection and

treatment of cancer in most African countries. Mammography facilities are sparse and this

may not be the best approach for detection among young women who have dense breasts

[78]. A cost-effectiveness study assessing breast cancer interventions in Ghana found that

clinical breast examination in combination with treatment at all stages was more cost-

effective than mammography screening for women aged 40–69 years [79]. While

radiotherapy units have increased by almost a third in the previous decade, the supply only

meets 18% of the demonstrated need [80]. As shown in Figure 4, there are only a limited

number of radiotherapy centers across Africa, with some countries only having one machine

and others having none [81]. Chemotherapeutic agents are also often not available [77] and,

even when available, targeted use may be hindered by unreliable access to IHC agents and

inaccurate classification of tumors [82].

Summary and Conclusions

Given the absence of cancer registration, it is difficult to quantitate the extent to which

breast cancer incidence in Africa is increasing; however, the burden of disease is clearly

increasing given enhanced longevity and trends towards more women having adopting
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lifestyle factors that favor higher disease rates. As in developed countries, major

contributors to disease occurrence undoubtedly include delays in childbearing, reduced

fertility and increases in obesity. The role of other risk factors, including some more novel

ones, remains less clear and additional epidemiologic investigations are needed. It will be

important for these investigations to identify factors that are associated with poor prognosis

breast cancer subtypes--including hormone receptor negative and core basal phenotype

tumors that reportedly predominate among African women. Further studies, however, are

needed to define the true prevalence of these tumors since many previous studies may have

been plagued by pathologic classification problems.

Given the substantial delays in many women seeking care, it will also be important for there

to be effective campaigns to better educate women about the importance of early detection

and access to care [79]. There have been a number of recent campaigns to provide

information about the early signs of breast cancer and to encourage women to participate in

BSE, but these have often been ad hoc and not part of a systematic national control strategy,

leading to limited coverage. In addition to more systematic efforts, assessments are needed

to determine the effectiveness of campaign programs in terms of women actually practicing

BSE [66, 83] and seeking prompt medical attention when problems are detected. Since many

women initially seek treatment from traditional healers, it will be important to integrate

these healers into overall health care systems [72].

Although the number of treatment facilities must increase to counter the rising breast cancer

incidence in sub-Saharan African, this undoubtedly will be a long process [84]. Therefore,

more attention is needed on primary and secondary preventive efforts. Several

epidemiologic studies are ongoing, which hopefully will identify risk factors that may be

amenable to intervention. It will also be important for these studies to understand the

barriers to women seeking medical care early enough for treatment to be effective.
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Figure 1.

Estimated age-standardized breast cancer incidence rate per 100,000
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Figure 2.

Comparison of breast cancer incidence in Zimbabwe and Uganda from 1990–2007.
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Figure 3.

Age-standardized breast cancer incidence by female adult literacy rate for sub-Saharan

African countries
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Figure 4.

External beam radiotherapy machines in Africa 2010
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Table 1

Incidence of breast cancer in sub-Saharan Africa by data quality

Population Numbers Crude Rate ASR Cumulative Risk

High Quality Regional (coverage lower than 10%) *

Zimbabwe 1136 17.2 28.5 3.20

Uganda 2420 13.6 27.5 2.91

Malawi 762 9.6 16.8 1.75

National Data (rates) †

Mauritius 533 80.1 64.2 6.98

South Africa 9815 38.4 41.5 4.33

Namibia 213 17.9 24.4 2.67

Botswana 155 15.3 19.9 2.10

Swaziland 44 7.1 10.5 1.02

The Gambia 40 4.3 9.8 0.53

Regional Data (rates) *

Nigeria 27304 33.2 50.4 5.02

Ethiopia 12956 29.8 41.8 4.06

Kenya 4465 20.9 38.3 4.32

Cameroon 2625 25.6 35.2 3.30

Congo 424 20.1 31.7 3.58

Mali 1349 16.5 29.8 3.12

Niger 1171 14.2 23.8 2.39

Zambia 824 11.9 22.4 2.41

Tanzania 2732 11.5 19.4 2.12

Guinea 471 9.1 14.5 1.60

Mozambique 1095 8.7 14.5 1.78

Frequency Data §

Cote d Ivoire 2248 22.2 33.7 3.43

Benin 910 19.2 30.2 3.10

Togo 603 19.0 27.2 2.74

Ghana 2260 18.0 25.6 2.72

Burkina Faso 1144 13.0 22.7 2.28

Gabon 98 12.6 16.1 1.64

Rwanda 576 10.0 15.9 1.64

No Data‖

Somalia 1260 25.5 40.6 4.23

Eritrea 660 23.3 35.9 3.52

Chad 1274 21.4 34.1 3.37

South Sudan 1114 20.6 31.8 3.34
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Population Numbers Crude Rate ASR Cumulative Risk

Central African Republic 504 21.7 31.4 3.22

Madagascar 1799 16.4 26.6 2.98

Guinea-Bissau 140 17.6 26.0 2.55

Mauritania 323 17.9 25.8 2.56

Equatorial Guinea 74 20.5 25.2 2.45

Cape Verde 59 23.2 25.1 2.45

Sierra Leone 470 15.0 24.3 2.53

Liberia 320 15.2 24.1 2.52

Angola 1328 13.1 23.5 2.55

Burundi 696 15.6 23.5 2.52

DRC 4578 13.1 23.5 2.58

Senegal 869 13.2 22.4 2.38

Comoros 40 10.4 17.4 1.95

Lesotho 76 6.8 9.0 0.90

*
one cancer registry covering part of a country is used as representative of the country profile or estimated as the weighted average of the local

rates

†
most recent rates applied to 2012 population

§
age/sex specific rates for "all cancers" were partitioned using data on relative frequency of different cancers (by age and sex).

‖
the rates are those of neighbouring countries or registries in the same area
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