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Abstract: Breast cancer is a leading cause of cancer death in the world. The triple-negative breast cancer subtype is 
associated with poorer prognosis than hormone receptor-positive subtypes and is more prevalent among African Americans 
than white, European Americans. The goal of this study has been to elucidate environmental, hormonal, and cultural factors 
that may be contributing to this disparity in an effort to identify modifiable risk factors and improve triple-negative breast 
cancer outcomes. Factors that may impact risk include vitamin D defiency, hormonal factors, environmental and dietary 
exposure, radiation exposure, and obesity. These factors may disproportionately affect African American women as a result 
of socioeconomic status, lifestyle, and cultural norms. Furthermore, disparities in prognosis may be compounded by barriers 
such as access to healthcare, prevention education, and perceptions of healthcare. Both biological and sociocultural factors 
impacting risk must be addressed in order for future prevention and treatment efforts to succeed.  
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1. Introduction 
Cancer is an issue of growing concern, with 12.7 million 

new cases occurring in 2008 alone [1]. Among cancer 
mortalities, breast cancer is the second leading cause of 
deaths among women in the United States [2]. Though 
white American women have higher rates of breast cancer 
incidence than African American women, the latter 
population is more likely to die from breast cancer than any 
other ethnic group in the United States [3-6] . 

In many cases, the difference in survival is linked to 
variation in cancer subtypes between ethnic groups. 
Specifically, African American women have a higher 
incidence of triple-negative breast cancer than White 
Americans [7-11]. Triple-negative breast cancer is one of 
five subtypes of breast cancer which have been recognized 
to be luminal A (ER+ or PR+, HER2 -), luminal B (ER+ or 
PR+, HER2 +), HER2-overexpressing (ER-, PR-, HER-2+), 
basal-like (ER-, PR-, HER-2-, cytokeratin 5/6 + or 
epidermal growth factor receptor +), and unclassified or 

normal tumors [10-12]. The latter two subtypes, basal-like 
and normal, are oftentimes combined into the subtype 
known as triple-negative breast cancer [9, 10] . 

However, there is some ambiguity in the literature 
regarding the classification of subtypes. It is important to 
note that “basal-like” and “triple-negative” are not exactly 
synonymous (though they oftentimes overlap), as basal-like 
refers primarily to tumors defined by gene expression 
markers (including cytokeratins), whereas triple-negative is 
defined as having ER-, PR-, and HER2- status [7, 9]. The 
triple-negative subtype is commonly referred to in the 
literature and will be the primary focus of this review.  

The triple-negative phenotype is associated with higher 
mortality than hormone receptor positive subtypes (luminal 
A and luminal B) [7, 10, 12-15]. This is linked to the fact 
that triple-negatives are inherently more aggressive and 
because they have poorer response to current breast cancer 
treatments for the clinical management of breast cancer 
[13].  

The purpose of this review is to address disparities in 
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African American and White American breast cancer 
mortality through exploration of environmental and 
hormonal risk factors for triple-negative breast cancer, as 
well as sociocultural factors that may contribute to 
increased breast cancer mortality among African Americans. 
Though triple-negative status is likely a large contributor to 
high mortality rates, all risk factors for African American 
breast cancer mortality may not be mediated through the 
tumor phenotype. Other compounding factors are linked to 
socioeconomic status, cultural beliefs, healthcare access, 
and discrimination within the healthcare system. These 
factors will also be discussed in an effort to provide a 
holistic review of potentially modifiable risk factors among 
African American women. 

There is a body of research that has explored inherited 
genetic proclivity towards the triple-negative phenotype, 
which indicates a role of BRCA1 and BRCA2 gene 
mutations in African American women [4, 9, 16-18]. 
However, it is clear that risk is not entirely genetic and this 
review seeks to elucidate non-inherited risk factors (which 
are therefore modifiable) and will not discuss genetic 
proclivity in depth. 

The modifiable risk factors for breast cancer in African 
American women that will be discussed are vitamin D, 
hormonal factors (endogenous and exogenous), 
environmental exposures, obesity, alcohol, socioeconomic 
status, and sociocultural factors. Though each will be 
discussed at length in separate sections, it is important to 
recognize the connections between the distinct factors and 
consider risk holistically rather than through the narrow 
lens of each individual factor. 

2. Vitamin D 
Vitamin D is a prevalent factor in the literature regarding 

cancer which cannot be ignored when assessing risk for 
breast cancer among women of African heritage. 
Measurement of vitamin D’s active metabolite 1,25(OH)2D 
is difficult due to the compound’s short half-life. Thus, its 
more stable precursor, 25(OH)D, is used to measure serum 
concentrations of vitamin D [19-23]. Higher serum 
25(OH)D levels have been associated with decreased risk 
for breast cancer [19-21]. The strongest association has been 
reported to be among post-menopausal women [21]. Inverse 
relationships have also been found between vitamin D levels 
and mammographic density, which is a factor indicative of 
breast cancer risk [18, 24]. There is some evidence, however, 
that increasing supplementation of vitamin D and calcium 
may not have a significant impact on decreasing 
mammographic density [25]. 

The mechanism through which vitamin D reduces risk of 
breast cancer is not fully understood. However, it has been 
proposed that one mechanism may be through the increased 
production of e-cadherin glycoprotein in mammary 
epithelial cells via the binding of 1,25(OH)2D (vitamin D’s 
active metabolite) to the vitamin D receptor (VDR) [20]. 
Other possible mechanisms of vitamin D include increased 

apoptosis, prevention of proliferation of tumors, and 
inhibition of carcinogenesis mediated through the VDR, 
which is responsible for regulating transcription of genes to 
code for enzymes associated with cell cycle functioning [22, 
23, 26, 27]. One possible pathway of increasing apoptosis 
among cancer cells is via down-regulation of insulin-like 
growth factor I (IGF-I) by the vitamin D analogue EB1089 
[22, 26]. IGF-I is a mitogen which hinders apoptosis of 
cancer cells and thus inhibition of IGF-I by EB1089 can 
up-regulate apoptosis [22, 26]. 

Decreased risk of ER-positive breast cancers may be 
linked to down-regulation of aromatase, which is necessary 
for synthesis of estrogens [20]. However, it is unlikely that 
this is the only mechanism, as ER-negative tumors have also 
been shown to be affected by vitamin D, with one study 
finding that for every 10 ng/mL increase of serum 25(OH)D 
concentration, the risk of triple-negative breast cancer 
decreased 64% [8]. Further studies must be undertaken to 
elucidate the specific pathways through which vitamin D 
impacts breast cancer risk for each specific subtype.  

Regardless of the mechanisms, however, the inverse 
relationship between vitamin D and breast cancer risk 
requires examination of vitamin D-deficient populations in 
order determine the direction of public health policy and 
prevention recommendations among clinicians. In the 
United States, notable disparities in vitamin D have been 
found between populations of differing skin color. It has 
been consistently reported that serum 25(OH)D levels are 
lower among African Americans when compared to white 
Americans [23, 28-30]. In the United States, 21% to 45% of 
African Americans have been reported to be Vitamin D 
deficient ([serum 25(OH)D] <10 ng/mL and <15 ng/mL, 
respectively) [28, 29]. In contrast, it has been found that only 
11% of white Americans have serum 25(OH)D 
concentrations <15 ng/mL [28]. 

These disparities in 25(OH)D serum concentrations may 
be,  in part, attributable to differences in melanin levels 
between African American and white American individuals. 
Though specific amounts vary widely depending on 
geographic location, lifestyle habits, sunscreen use, and skin 
pigmentation, much of humans’ vitamin D comes in the 
form of cutaneous exposure to the sun, whereby UVB light 
penetrates the skin thereby synthesizing vitamin D 
metabolites [8, 20, 31]. High levels of melanin content in 
skin block UVB rays, which protect against UVB-associated 
skin carcinomas, but can also contribute to hypovitaminosis 
D [31]. Women of African ancestry have high melanin 
content in their skin, which is advantageous in equatorial 
and tropical areas where direct sunlight is prevalent and does 
not typically hinder serum 25(OH)D levels [29, 32]. 
However, for individuals of African ancestry who live in the 
more northern latitudes of North America, inadequate sun 
exposure can decrease vitamin D levels [8, 29]. It has been 
postulated that the historical forced migration of Africans to 
North America may account for the lack of adaptations of 
melanin concentrations to less direct sun light [8, 27].  

Another factor that may be contributing to decreased 
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serum 25(OH)D levels among African Americans is obesity 
[20, 23, 27, 28, 33]. Body mass index (BMI) measurements 
have been found to be inversely correlated with serum 
25(OH)D levels [23, 30]. High BMI has also been found to 
be a strong predictor of low vitamin D levels among African 
American women specifically, with one study reporting over 
a six-fold increase in risk for hypovitaminosis D among 
obese women of African descent in the southeastern United 
States compared to non-obese women [28]. African 
Americans have higher prevalence of obesity than white 
Americans, with recent data reporting obesity prevalence in 
the United States to be 49.5% among the non-Hispanic black 
population compared to 39.3% among the non-Hispanic 
white population [34]. 

This disparity in obesity prevalence may be contributing 
to increased vitamin D deficiency among African Americans 
when compared to white Americans. However, there is also 
some evidence that the association of obesity with vitamin D 
is stronger among post-menopausal women, whereas 
African American women are more at risk for 
pre-menopausal breast cancer (often triple-negative or basal 
type) compared to their white counterparts [20]. Obesity is 
also a risk factor for breast cancer, and the triple-negative 
subtype specifically, independent of its effect on vitamin D 
availability. This will be discussed in detail further on.  

The mechanism through which obesity is associated with 
serum 25(OH)D concentrations may be a result of the 
hydrophobicity of vitamin D [8]. Because derivatives of 
vitamin D are fat-soluble, they may be stored in adipose 
tissue, which is more prolific in obese individuals. 
Consequently, circulating levels may decrease and limit the 
ability of binding to the vitamin D receptor (VDR), thus 
inhibiting functionality of vitamin D metabolites.  

Furthermore, some data suggest that African American 
populations consume less milk than white American 
populations, which may also affect vitamin D levels [28]. 
There is some speculation in the literature that lactose 
intolerance, which is common among African American 
populations, may be contributing to this lower milk 
consumption and by extension less dietary intake of vitamin 
D [8]. However, serum 25(OH)D concentrations have been 
found to be lower among even those African American 
women who have adequate dietary intake of vitamin D [28]. 
This may suggest that lactose intolerance and low levels of 
milk intake, while notable, are not of primary concern when 
determining directions of future research. 

While it is clear that future research needs to explore the 
specific mechanisms of the functionality of vitamin D 
metabolites in impacting breast cancer risk, it may be 
advisable to adjust public health and prevention 
recommendations based on current knowledge. Several 
authors have recommended vitamin D supplementation as 
an inexpensive and safe preventative measure for reducing 
risk of breast [8, 20, 24, 30]. A recent assessment of the 
qualification of vitamin D as a causal link to breast cancer 
per the A.B. Hill criteria concluded that criteria have been 
met [20]. The assessment noted that in their compilation of 

30 studies regarding potential toxicity of supplemental 
vitamin D, no negative effects were found for up to 10,000 
IU/day of vitamin D3 or for serum 25(OH)D concentrations 
of up to 100 ng/mL [20].  Another study predicted that if 
serum 25(OH)D concentrations were maintained at 50 
ng/mL through supplemental intake of 2,000 IU/day in 
combination with skin exposure to the sun, a 50% reduction 
in breast cancer incidence would be observed  [19]. A 
community-based assessment of vitamin D intake through 
the GrassrootsHealth (GRH) database suggested an even 
wider range of safe intake, noting that intake of up to 40,000 
IU/day of vitamin D would likely not cross the threshold for 
toxicity [35]. The study also determined that supplemental 
intake of 9,600 IU/day is necessary for 97.5% of the 
population to maintain serum 25(OH)D concentrations of 40 
ng/mL [35]. 

This evidence for safety of vitamin D supplementation 
may be a basis for increasing recommended vitamin D 
intake. However, this will not guarantee increases in 
25(OH)D concentrations significant enough to reduce breast 
cancer risk, as supplemental intake has only been found to 
be associated with small increases in serum concentrations 
[28]. 

Further studies also need to be conducted to assess the 
relationship of triple-negative breast cancer specifically to 
vitamin D, as that subtype disproportionately affects African 
American women.  

3. Hormonal Factors 
Some of the most well-established risk factors for breast 

cancer are linked to both endogenous and exogenous 
hormones. The risk associated with endogenous hormones 
comes in the form of age of menarche and menopause, parity, 
duration of breastfeeding, and age at first full-term 
pregnancy [12, 17, 36]. Associations of these factors with 
hormone receptor positive subtypes (luminal A and luminal 
B) differ from those with hormone receptor negative 
phenotypes (HER-2 overexpressing, basal-like, 
triple-negative) [36]. There is some evidence that the risk 
associated with hormone-mediated factors is greater for 
luminal phenotypes than for hormone receptor negative 
phenotypes [12]. Regardless, the focus here will be on the 
associations that do exist between hormone-mediated 
factors and triple-negative phenotypes specifically.  

First, possible associations with endogenous hormones 
will be examined. An inverse association has been found for 
length of duration of breastfeeding and risk for developing 
triple-negative breast cancer [11, 12, 15, 37-39]. In several 
studies, this reduced risk was found among women who 
breastfed for a duration of greater than four months [11, 12]. 
One study found that, though African American ethnicity 
was an independent risk factor, breast feeding had no 
association with risk for triple-negative breast cancer in 
African American women specifically [38]. However, 
possible associations may have been masked by the fact that 
only 31% of parous African American women in the study 
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breastfed [38]. In another large study of African American 
women, breastfeeding was found to be a protective factor 
against hormone receptor-negative phenotypes [37]. Again, 
breastfeeding was less common among African American 
women than other ethnicities [37]. This low rate of breast 
feeding may indicate a cultural distinction between African 
American populations and populations of other heritage in 
the United States. Further studies need to be done to assess 
whether these behaviors do, in fact, have a cultural etiology. 

Though nulliparity has been found to increase risk in ER+ 
breast cancers, there is some conflicting information in the 
literature regarding the impact of parity on risk for 
triple-negative breast cancer [36]. Several studies have 
found that increased parity is associated with increased risk 
for a triple-negative phenotype [11, 36-38], with one finding 
that being nulliparous decreased risk 39% [36]. Another 
study found that in African American women specifically, 
higher parity increased risk for hormone receptor-negative 
phenotypes [37]. However, additional studies have found no 
association between parity and risk [15], and one study 
specifically found no association in African American 
women [38]. Of note, African American women typically 
have relatively high parity compared with white Americans 
[11, 37, 38].  

Early age at menarche may be associated with several 
subtypes of breast cancer, and there is some evidence that 
basal-like phenotypes are also linked to early age of 
menarche [40].  However, the data in that area is not 
entirely conclusive, as one study found that the 
triple-negative phenotype was not associated with age of 
menarche, though the HER-2 overexpressing phenotype was 
[12]. While the triple-negative and basal-like phenotypes are 
not synonymous, both are hormone receptor-negative and 
thus these findings are contradictory when assessing age of 
menarche as a hormone-mediated risk factor.  

Late age of menopause has been linked with increased 
risk of luminal breast cancers, but one study found no 
statistically significant association with triple-negative 
phenotypes [12]. Similarly, age of first full-term pregnancy 
has been shown to have no association with the 
triple-negative phenotype [12, 15]. Another study found no 
association between age early age of menarche or late age of 
menopause and high mammographic density, which is a 
common predictor of breast cancer risk [41]. The study did 
find, however, a slight increase in mammographic density 
among women who gave birth to their first child after age 
thirty [41]. Future studies with large sample sizes are needed 
to validate these findings. 

In addition to these endogenous hormone-mediated 
factors, there has been research into the impacts of 
exogenous hormones on triple-negative breast cancer risk. 
Specifically, data has accumulated regarding hormone 
replacement therapy (HRT) and oral contraceptive use. HRT 
is a common therapy among postmenopausal women and 
has been linked to increased risk for breast cancer in several 
studies [41, 42]. Specifically, one study found a 17.6% 
increase in mammographic density among women using 

HRT [41]. One qualitative study of sisters of women 
diagnosed with breast cancer found that many women 
identified HRT as a risk factor and several stopped their 
therapy after their sister’s diagnosis, as it was viewed as a 
modifiable risk factor [43]. However, HRT may not be a 
significant factor in triple-negative breast cancers in African 
American women, as it is more commonly used among 
white Americans and postmenopausal women [11].  

Another key form of exogenous hormone exposure, and 
estrogen exposure specifically, is oral contraceptive use. 
One large comparative study found a 2.9-fold increase in 
triple-negative breast cancers among women who began use 
of oral contraceptives before age 18 and who, at the time of 
the study, were ages 45-64 [15]. It is important to note that 
oral contraceptives in use before these women were age 18 
had particularly high synthetic estrogen content [15]. A 2009 
study that examined 187 cases of triple-negative breast 
cancer found a 2.5-fold increase in risk for triple-negative 
breast cancer among women who had used oral 
contraceptives for more than one year [44]. The women in 
the study were ages 21-45 and the risk increased with longer 
duration and more recent oral contraceptive use [44]. This 
suggests that the estrogen content of even more modern birth 
controls may be sufficient to increase risk.  

The mechanism through which estrogen may contribute to 
ER-negative breast cancers is not entirely clear. However, 
some research indicates that estrogen affects non-tumor 
tissues through promotion of angiogenesis and subsequent 
stromalization, and increased capacity for recruitment of 
bone marrow cells [45, 46]. Specifically, one recent study 
examined the impact of estrogen on ER-negative cancers 
and found that estrogen increases action of ERα-expressing 
bone marrow-derived monocytes, which subsequently 
increases angiogenesis [46]. This is consistent with findings 
that ER-negative tumors have higher microvessel counts 
than ER-positive tumors [47]. While there is evidence that 
angiogenesis linked to breast cancer can be induced by 
vascular endothelial growth factor (VEGF) [45, 48, 49], 
VEGF is likely not the primary factor responsible for 
mediation of estrogen’s impact on angiogenesis for 
ER-negative breast tumors [45, 49].  

Estrogen is not the only factor linked to the reproductive 
cycle that impacts breast cancer risk. One recent study 
identified iron as a significant player in breast cancer, both in 
premenopausal and postmenopausal women [49]. In 
premenopausal women, the study found that low iron levels 
led to hypoxia in breast tissue, which subsequently increased 
VEGF and angiogenesis [49]. In postmenopausal women, 
high iron levels were found to increase oxidative stress, 
which is linked to DNA damage and increased risk for 
carcinogenesis [49]. Statistically significant higher mean 
iron concentrations in hair of breast cancer patients have 
been found when compared to healthy individuals [50], and 
one study found high levels of iron in breast tissue of 
postmenopausal women to be a risk factor for development 
of cancer [51]. Though there is certainly a need for more 
research regarding iron’s role in breast cancer development, 
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and particularly with regard to the triple-negative phenotype, 
the study is consistent with other recent findings that almost 
50% of gene expression related to iron metabolism has a 
statistically significant association with risk of breast cancer 
[52].  

4. Environmental Exposures 
Though a great deal of the literature has focused on 

hormone-related risk factors for breast cancer, it is also 
important to recognize potential environmental factors that 
may also be linked to as much as 60% of increased risk [17]. 
One contaminant that has emerged in the literature as being 
associated with breast cancer risk is cadmium [53-59], with 
one study finding a two-fold increase in risk among women 
in the highest versus lowest quartile of urine cadmium level 
[56]. Another study found a positive association between 
dietary cadmium intake and risk of breast cancer in 
postmenopausal women [55]. There is also some evidence of 
associated increased risk of triple-negative breast cancer 
specifically [53]. However, an analysis of National Health 
and Nutrition Examination Survey (NHANES) III data 
found no association between breast cancer mortality and 
cadmium exposure [60].  

The mechanism through which cadmium may impact 
breast cancer risk is not yet entirely clear, but it may be 
linked to down regulation of BRCA-1 expression which 
subsequently inhibits tumor suppression [53]. Other 
potential mechanisms include inhibition of apoptosis or 
DNA repair, increased oxidative stress, or action as a 
metalloestrogen [55, 57].  

Though cadmium exposure oftentimes is linked to 
tobacco, its association with breast cancer risk has been 
found to be independent of tobacco use [54]. Rather, most 
exposure likely comes in the form of dietary consumption 
and exposure from use in fertilizers, sewage processing, and 
metal processing industries [54, 55]. There is some evidence 
that African Americans have higher cadmium exposure, as 
one study found higher urinary cadmium concentrations 
among African American men and women than among 
white Americans and Mexican Americans, though the 
finding was only statistically significant for African 
American women compared with women of other ethnic 
groups [61]. This higher exposure may be linked to 
differences in occupational exposure as related to 
socioeconomic status, but further research must be 
conducted to confirm higher cadmium exposure among 
African American women and to elucidate differential 
sources of exposure.   

Other trace elements may also have a key role in breast 
cancer development. There is some evidence that excessive 
zinc blood concentrations are associated with greater risk for 
breast cancer [51, 57]. A similar association has been 
observed for chromium [57], and copper [50, 57].  However, 
a study of breast cancer patients in Kuwait found 
significantly lower blood concentrations of zinc and copper 
among stage I breast cancer patients when compared to 

controls, though the authors noted that prior studies typically 
found an increase in blood copper among breast cancer 
patients [58]. In another study, significantly lower 
concentrations of zinc in hair were also reported among 
breast cancer patients than among healthy individuals [50].  

There have also been findings that plasma of individuals 
with breast cancer contains higher levels of manganese, 
nickel, lead, antimony, and strontium [57].  

There is consistent evidence in the literature that high 
selenium levels are associated with decreased risk for breast 
cancer [58, 62]. There is also some evidence that magnesium 
and calcium levels are lower in breast cancer patients [50, 57, 
63]. Two studies have found lower levels of these elements 
in breast cancer patients when compared to health ycontrols 
[50, 57]. Another study in Taiwan found an inverse 
association between levels of magnesium and calcium in 
drinking water and risk for death as a result of breast cancer 
[63]. However, one study found a positive association 
between high levels of calcium and zinc in breast tissue and 
risk for breast cancer [51].  

Based on the incongruity of these studies’ results, it is 
clear that further research needs to be done to clarify the 
possible associations of these trace metals and to identify the 
point of balance necessary to preserve the regular cell cycle 
and homeostasis. There is some evidence that the ratio of 
trace elements in the body is key for maintaining balance, 
with one study finding higher ratios of copper/zinc, 
calcium/magnesium, and copper/iron in breast cancer 
patients’ hair samples than in healthy individuals [50]. It is 
thought that the balance of trace metals impacts breast 
cancer risk through effecting oxidative stress [58].  

It is important to note that the research into the possible 
associations between these trace metals and triple-negative 
breast cancer specifically is limited. It may be necessary to 
focus studies specifically on each compound’s relationship 
to the various breast cancer phenotypes and with the African 
American population specifically.  

Furthermore, future research related to potentially 
carcinogenic trace elements may need to be standardized in 
terms of where the compounds’ concentrations are measured 
(i.e. urinary, plasma, circulating blood, dietary, or breast 
tissue concentrations). The variation in the literature in terms 
of forms of measurement may be contributing to ambiguity 
of associations between element concentrations and risk for 
breast cancer.  

Another key environmental risk factor for breast cancer is 
ionizing radiation, which is a well-established carcinogen 
that is thought to function through inhibition of DNA repair 
pathways [17, 64]. Radiation exposure has been shown to 
increase risk for ER-negative breast cancers specifically, 
with risk showing an inverse correlation with age of 
exposure [64]. Some of this exposure may come in the form 
of treatment of childhood cancer with radiation, or through 
occupational exposure, particularly for medical and flight 
personnel [17, 64].  

Other possible environmental risk factors may include 
occupational exposure to organic solvents and organic 
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chlorides (OCs), though more research is needed in these 
areas [17].  

5. Obesity 
There is a significant amount of evidence in the literature 

linking obesity and increased BMI with risk for breast 
cancer [27, 30, 42, 43]. There is also evidence linking 
obesity to the triple-negative phenotype specifically [9, 39, 
44, 65, 66]. Because African American women are 
disproportionately affected by obesity, high BMI may be a 
key mediating factor for disparities in breast cancer outcome 
between African American and white American women.  

As has been discussed, one mechanism through which 
elevated BMI affects breast cancer risk is through the effects 
of excess adipose tissue on circulating vitamin D 
accessibility. Another mediating factor that impacts risk of 
breast cancer as a result of obesity is hyperinsulinemia [27, 
65]. African American populations have particularly high 
rates of hyperinsulinemia and associated type II diabetes 
[27]. Hyperinsulinemia has been linked to increased 
androgen levels, which may subsequently elevate breast 
cancer risk in premenopausal women [27, 42]. Circulating 
estrogen levels have also been found to be positively 
correlated with increasing BMI and breast cancer [42, 66]. 
This is likely the result of estrogen synthesis that occurs in 
adipose tissue76.  

One study found that mammographic density increased 
more drastically in response to hormone replacement 
therapy (HRT) among women whose BMI was greater than 
35, though the finding was not statistically significant [41].  

Despite the many mechanisms through which obesity may 
increase risk for breast cancer, few women, and even fewer 
African American women specifically, recognize high BMI 
as a risk for breast cancer [43]. In a study of family members 
of individuals diagnosed with breast cancer, only 34% of 
women indicated that their relative’s diagnosis influenced 
them to alter their habits related to diet and exercise [43]. 
These findings have implications for public health efforts in 
that it may be necessary to better educate the public 
regarding known risk factors for breast cancer.  

Furthermore, increasing accessibility of healthy foods and 
safe means of exercise may be a key factor in decreasing 
breast cancer risk disparities by socioeconomic status. A 
2008 literature review of the prior 25 years found that lack of 
access to healthy foods and safe locations for physical 
activity resulting from low socioeconomic status could 
increase risk for obesity and subsequently increase risk for 
breast cancer [33].  

6. Socioeconomic Status 
An important factor that may be compounding risk 

increases for breast cancer mortality among African 
American women is socioeconomic status (SES) [4, 6, 14, 
33, 66, 69-74]. The process of disentangling socioeconomic 
factors from ethnic factors is far from simple, and studies 

have come to varying conclusions regarding whether or not 
African American ethnicity is, in fact, a risk factor 
independent of socioeconomic status.  

A 1995 study found that, even after controlling for 
ethnicity and age, lower socioeconomic status was still 
associated with higher prevalence of ER-negative tumors 
[73]. A more recent study on a population of African 
American and European American individuals, all with 
lower SES, found that health disparities in triple-negative 
breast cancer survival are not a result of independent 
association with African American ethnicity, but rather of 
differences in quality of care received [70]. Though these 
two studies examined different variables, both bring to light 
the reality that African American ethnicity may not be the 
only factor contributing to increased breast cancer mortality 
among African American women. Of note, many 
anthropologists reject the notion of “race” altogether, saying 
it is nothing more than a social construct, and highlight the 
potential reality that what is actually being observed when 
“race” is classified are cultural norms, geographical location, 
and socioeconomic status [69].  

Other factors that are important to address include limited 
access to care (both geographically and due to insurance 
limitations), less prevention education, education levels, 
limited access to healthy food, and less opportunity to 
exercise, all of which are linked to lower socioeconomic 
status [33].  

Insurance status is an important issue that has been the 
basis for a great deal of national debate. A large study 
utilizing data from the National Cancer Database (n = 
193,969) found that even after taking ethnic differences into 
account, uninsured women were 3.66 times more likely to 
have their cancer metastasize when compared to 
privately-insured women and were 2.37 times more likely to 
have a larger tumor [71]. Furthermore, lack of insurance or 
being underinsured can result in individuals lacking a 
primary care doctor, which can lead to less prevention 
education (including lifestyle and breast cancer screening 
information) and less effective care management [33, 75].  

In addition, fewer monetary resources oftentimes equate 
with less geographical access to care (for example, among 
those living in rural areas), as well as limited ability to afford 
transportation to care facilities and restrictions of public 
transportation [33]. Finally, those living with minimal 
financial stability oftentimes must prioritize daily 
necessities (such as food and shelter) over long-term care 
[33]. While these possible restrictions are certainly logical, 
more research needs to be conducted to confirm the 
magnitude of correlation of these factors to breast cancer 
survival rates.  

Lower education level may also contribute to the 
association between low socioeconomic status and higher 
breast cancer mortality rates [71, 73]. This association has 
been found to be mediated by increased prevalence of 
ER-negative tumors in those with lower education levels 
[73]. However, more research may need to be done to 
elucidate the way in which education impacts risk, as such 
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an impact may be a result of a combination of increased 
income/insurance and increased knowledge of prevention 
and early screening that comes with increased education.  

Despite the potential impacts of these compounding 
factors, it is important to note that there is some evidence 
that African American ethnicity is itself a risk factor for 
higher breast cancer mortality. A study that controlled for 
age, tumor subtype, therapy implementation, and 
socioeconomic status concluded that African American 
ethnicity is independently associated with lower breast 
cancer survival [6]. It is important to recognize that this also 
indicates that lower survival among African American 
breast cancer patients may be a result of more than just 
increased rates of the triple-negative subtype [6]. A similar 
finding came from a study in Scotland, which concluded that, 
though rates of ER-negative tumors were higher in 
economically “deprived” populations as opposed to 
“affluent” populations (52% versus 35%, respectively), this 
disparity only partially accounted for the differences in 
survival between wealthy and impoverished areas [74]. The 
authors suggested that other factors contributing to the 
disparity include nutrition, differences in immunology, and 
comorbidity [74].  

7. Sociocultural Factors 
In addition to biological and socioeconomic risk, African 

American women may also be at higher risk for breast 
cancer mortality as a result of cultural and societal factors. 
Though it is clear that more research needs to be done in this 
area to elucidate how much impact these factors have on 
mortality risk, several researchers have recognized potential 
barriers to health equity that should not be ignored.  

One common theme that has emerged in the literature is a 
lack of knowledge about breast cancer risk among African 
American women [43, 76]. Many women do not recognize 
reproductive/hormonal factors, low physical activity, or 
obesity as risk factors [43, 76]. Rather, in one study in a rural 
population of African American women, participants 
commonly sighted family history, high-fat diets, 
environmental toxins, and breast damage as the most 
important risk factors [76].  

Furthermore, though most African American women 
seem to know that mammographic screening exists, there is 
evidence that many are not getting screened [76, 77]. One 
study of 320 rural African American women found that only 
2/3 of the participants who had a family history of breast 
cancer had ever had a mammogram [78]. Several common 
barriers have emerged as preventing women from getting 
screened lack of knowledge regarding the benefits of early 
detection, cost of screening, and lack of access to screening 
in rural areas [76]. Emotional barriers also exist, including 
fear of painful mammograms, and fear of finding cancer [33, 
76, 77]. Qualitative data from focus groups of rural African 
American women regarding fear of mammography has 
shown that women are afraid of finding cancer because of 
fear of death and pain, as well as fear of being a burden  to 

their families and jeopardizing relationships [76, 79]. There 
is also some evidence that the topic of breast cancer is 
considered “taboo” in some African American communities, 
and thus women may be unwilling to talk about prevention 
and diagnosis of the disease [76].  

Of note, in a study of perceptions of mammography, 
African American women tended to be more skeptical of the 
benefits of mammography, with 47% of African American 
participants holding a “pessimistic” view, while only 15% of 
whiteAmerican women held this view [80]. However, the 
so-called “pessimistic” women tended to also be more 
accurate about the benefits of mammography, with 39% of 
African Americans and only 15% of white Americans 
having an accurate perception of its value – most women in 
the study overestimated the benefits of mammography [80].  

There also seems to be a great deal of fear of treatment of 
breast cancer, as women are worried about the toll that 
losing their breasts will have on their self-esteem and 
sexuality [76]. There is also some perception that the 
treatment of breast cancer is worse than the disease [76, 79, 
81]. Much of this fear revolves around surgery, and a 
common perception in both white American and African 
American women is that when surgery exposes cancer to the 
outside environment, it can cause it to spread, thus making 
the disease worse [79, 81].  

Furthermore, one of the most significant emotional 
factors influencing many African American women to not 
take action regarding breast cancer health is fatalism [76, 77, 
80-82]. Fatalism is defined as the perception that a cancer 
diagnosis is effectively a “death sentence” – that nothing can 
be done to stop or prevent the disease [81]. There is evidence 
that African American women tend to hold fatalistic 
viewpoints more often than white American women [80, 81]. 
This fatalism was found to be linked to lower breast cancer 
screening rates in a study of 71 African American women, as 
women did not believe that screening would impact what 
they believed to be their predetermined fate [82].  

In addition to these individual beliefs and fears, there is 
also a notable amount of perceived healthcare discrimination 
and lack of trust in the healthcare system among African 
American patients [33, 76, 79, 83, 84]. In one qualitative 
study of 280 women and 165 men in Chicago, 97% of whom 
were African American, focus group discussions brought to 
light common mistrust of doctors, largely because of fear of 
being used for medical experimentation or manipulation by 
the government [79]. This mistrust has also been found in 
other studies, and is likely accounted for by a history of 
experimentation on African American patients in the 
medical system [33]. Furthermore, many African American 
patients have a shared perception that their doctors make 
assumptions about their understanding of disease and thus 
don’t share all of the information regarding their health [79, 
83]. One study found that women who thought that doctors 
withheld information as a result of their race were twice as 
likely to adhere to a fatalist perspective regarding breast 
cancer [79].  

Because of these perceptions of discrimination, it is clear 
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that healthcare providers need to be conscious of their 
attitude towards patients and make an effort to overcome any 
internalized assumptions based on a patient’s ethnic identity. 
There is evidence that a positive relationship between a 
cancer patient and their healthcare provider is crucial in the 
process of managing the disease [84].  

It may be necessary for future studies to look into social 
and cultural factors that impact risk for triple-negative breast 
cancer specifically.  

8. Conclusions and Recommendations 
This manuscript has discussed many non-inherited risk 

factors for breast cancer in African American women. Risk 
for a triple-negative phenotype specifically has been 
explored, as the triple-negative subtype is disproportionately 
high among African American women when compared to 
white American women and is accompanied by worse 
prognosis and higher mortality rates. Sociocultural factors 
were also considered that impact risk for breast cancer 
mortality in general among African American women. It is 
clear that a myriad of factors combine to impact risk and that 
no one contributor can entirely account for increased breast 
cancer mortality in African American women.  

A main goal of this review was to identify modifiable risk 
factors in hopes of developing strategies to lessen the breast 
cancer mortality disparity between White and African 
Americans. Potential modifiable factors that have been 
discussed include vitamin D, exogenous hormone exposure, 
breastfeeding, environmental contaminants, and obesity.  

The literature regarding vitamin D points to its many 
potentially protective factors and supports a conclusion that 
increasing vitamin D intake may decrease risk for 
triple-negative breast cancer. Thus, it may be advisable for 
public health campaigns to be developed that are designed to 
educate the public, and African American women 
specifically, regarding the benefits of vitamin D. It may be 
crucial to advertise the difference in costs between 
preventative vitamin D supplements and breast cancer 
treatment and to educate insurance companies so that they 
may be more inclined to cover costs of vitamins, though 
such a task is certainly not simple.  

Exposure to exogenous hormones that may come in the 
form of birth control or hormone replacement therapy (HRT) 
may also be modifiable. Though for many women the 
protection offered by birth control from unwanted 
pregnancy may outweigh the risk of breast cancer, continued 
development of birth control that may include smaller doses 
of hormones may be effective. Efforts to increase knowledge 
about the risks of HRT should also continue. One potentially 
modifiable endogenous hormonal factor is breastfeeding, 
which is less common in African American women. Since 
duration of breastfeeding has been found to be inversely 
associated with risk for triple-negative breast cancer, it is 
necessary to increase awareness of the benefits of 
breastfeeding so as to encourage women to breastfeed more 
often and for longer periods, thus decreasing their risk.    

The risk posed by environmental contaminants is less 
clear. Though elements such as cadmium have been 
implicated in increasing breast cancer risk among African 
Americans, many trace metals seem to have an optimal level, 
above or below which an individual has increased risk for 
breast cancer or other health problems. Thus, no clear public 
health recommendation is likely reasonable at this point, but 
more research is necessary to determine the precise amounts 
of trace metals that are optimal versus destructive. This 
knowledge will enable dieticians and environmental health 
professionals to develop recommendations regarding 
amount of exposure to and intake of trace metals. 

Obesity is a modifiable risk factor that may be the most 
feasible to target from a public health standpoint, as it is 
implicated in a myriad of other health concerns, including 
cardiovascular disease. Because decreasing obesity would 
decrease risk for many costly diseases (both in terms of 
human toll and economic cost), funding agencies may be 
more inclined to devote money and resources towards 
continuing anti-obesity campaigns. It may be beneficial to 
market increased physical activity and better diet as a 
mechanism through which individuals can decrease their 
risk of cancer, as this may provide additional motivation to 
those struggling to combat obesity. The obesity epidemic is 
not one that can be easily solved in a laboratory. Rather, it 
will require continued effort by social scientists, public 
health professionals, politicians, corporations, and 
individuals to change social systems that are encouraging 
obesity in the United States. 

These factors, though potentially difficult to modify, are 
modifiable and should be targeted in the future. However, 
the modification of the sociocultural risk factors that have 
been discussed is not such a straightforward task. 
Sociocultural barriers, including disparities in 
socioeconomic status, healthcare discrimination, lack of 
access to care, negative perceptions of cancer treatment, and 
fatalism, are ingrained in our society and thus remediation of 
such barriers will be a long-term process. Some of the largest 
hurdles are political, particularly regarding socioeconomic 
status and access to care. Thus, it will be important for the 
academic and scientific community to continue to educate 
political leaders on sociocultural issues surrounding breast 
cancer health in African American women so as to 
encourage informed decisions. 
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