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Abstract: African American women are 39-44% more likely to die from breast cancer than white women. 
This stable racial disparity in mortality rates has persisted since the 1980s and is unlikely to improve unless 
specific factors leading to disparities are discovered. Racial health disparities should be understood in the 
context of stable racialized social structures that determine differential access to information. The purpose 
of this study is to consider how recent quantitative studies using HINTS data might benefit from a critical 
race agenda to capture the nuances of African American women’s information behaviors, genetic testing 
awareness, and testing for BRCA1 and BRCA2 gene mutations.
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1  Introduction
In the United States, African American women have the highest death rate from breast cancer despite having 
lower incidence rates, when compared with white women (Ramirez & Thompson, 2017; Richardson, 2016). 
African American women diagnosed with breast cancer represent a disparity population as defined by the 
National Institute on Minority Health and Health Disparities (NIMHD) due to this poor health outcome 
(Alvidrez et al., 2019). For several decades, researchers have documented breast cancer disparities; however 
they are unlikely to improve mortality rates unless the specific factors leading to disparities are discovered 
and an understanding of the disparity population is achieved (Bigby & Holmes, 2005). The persistence of 
racial health disparities should be understood in the context of relatively stable racialized social structures 
that determine differential access to information and resources that drive health (Williams et al., 2019).

1.1  Breast Cancer

Most breast cancers are associated with mutations that are acquired throughout one’s lifetime and do not 
cluster in families (U.S. National Library of Medicine, 2019). However, some breast cancers are hereditary 
and related to deleterious mutations in genes that are inherited from a biological parent (Ademuyiwa et 
al., 2019). The abbreviation “BRCA” refers to two well-known “BReast CAncer” genes. The BRCA 1 and 
BRCA 2 genes, when functioning properly, suppress tumors (Scully, 2000). Mutations in BRCA1 and BRCA2 
genes were first discovered in the mid-1990s in families with multiple cases of breast and ovarian cancer 
(Levy-Lahad et al., 2015). BRCA1 and BRCA2 mutations remain a major risk factor for developing breast 

Review article

*Corresponding author, Lynette Hammond Gerido, School of Information, Florida State University, 142 Collegiate Loop, 
Tallahassee, FL 32306-2100, United States, E-mail: LHG16@my.fsu.edu

 Open Access. © 2020 Lynette Hammond Gerido, published by De Gruyter.  This work is licensed under the Creative Commons 
Attribution 4.0 Public License.



40    L. H. Gerido

cancer. About 72% of women who inherit a harmful BRCA1 mutation and about 69% of women who inherit 
a harmful BRCA2 mutation will develop breast cancer by the age of 80 (Kuchenbaecker et al., 2017). In one 
of the largest population-based studies of young African American women, a BRCA mutation prevalence of 
12.4% was observed, which is approximately double the BRCA mutation prevalence among white women 
(Pal et al., 2015). African American women diagnosed with breast cancer tend to have more aggressive 
tumors than white women (Wheeler et al., 2013)  and are twice as likely to be diagnosed with triple negative 
breast cancer (TNBC), an aggressive form of breast cancer associated with a BRCA1 gene mutation (Dietze 
et al., 2015; Pal et al., 2008). Many studies support the hypothesis that breast cancer in African American 
women is biologically different, but biological factors cannot explain all of the racial disparity in morbidity 
and mortality (Bigby & Holmes, 2005; O’Brien et al., 2010; Wheeler et al., 2013).

Advances in genomic research can help define cancer risks for individuals and families and facilitate 
decision making about risk management options (Kaphingst et al., 2019). Genetic tests for hereditary breast 
cancer permits high-risk individuals to be identified and offered risk-reducing  pharmacological or surgical 
treatment options (Machirori et al., 2018).  Genetic testing for BRCA1 and BRCA2 mutations allow women 
to be better informed and proactive about future health decisions (Kolor, 2017; Miron-Shatz et al., 2015). In 
2013, actress, Angelina Jolie, announced in a New York Times opinion piece, that through genetic testing 
she learned she carried a BRCA1 gene mutation and elected to undergo a risk-reducing bilateral mastectomy 
(Jolie, 2013). The subsequent media attention followed, called the “Angelina Jolie effect”, generated enormous 
interest and awareness on the topic of genetic counseling and testing (Staudigl et al., 2016). Although genetic 
testing has become more prevalent, racial disparities in BRCA1 and BRCA2 genetic testing persist (Jones et al., 
2017; Mai et al., 2014; McBride et al., 2015). Several studies have demonstrated that BRCA1 and BRCA2 testing 
rates are substantially lower among African American women due to numerous barriers (Jagsi et al., 2015; 
Levy et al., 2011; Lynce et al., 2015; Susswein et al., 2008). African American women have lower odds of being 
offered referrals to genetic counseling (Jones et al., 2017), minority-serving physicians are less likely to order 
genetic testing (Shields et al., 2008), and African American women may have specific concerns regarding 
genetic testing reflecting historic injustices in medical research and genetics (Bliss, 2012; Cooper Owens, 2017; 
Dusenbery, 2018; Hogarth, 2017; Jackson, 1999; Lee et al., 2008; Nelson, 2016; Washington, 2008). Despite 
these barriers, racial differences in attitudes were found to have little impact on African American women’s 
BRCA1 and BRCA2 testing uptake (Jones et al., 2017). Social disparities (discrimination, lower income, poorer 
education) may have more influence on predicting genetic testing awareness and uptake (Levy et al., 2011), 
and African American women who experience social disparities also experience worse health outcomes and 
are likely to have lower levels of health literacy (Mantwill et al., 2015).

1.2  Literacy & Decision-making

Health literacy is the ability to understand, use, and interpret basic health information necessary to 
make decisions (U.S. Department of Health and Human Services, Office of Disease Prevention and Health 
Promotion, 2010). Strong numeracy skills increase an individual’s ability to interpret complex information 
related to cancer risk, which is essential to making decisions about prevention and treatment (Fagerlin et al., 
2011; Lea et al., 2011; Malloy-Weir et al., 2016; Ross et al., 2018). Having the ability to make informed decisions 
about genetic testing may be impeded by insufficient information, time pressures, and psychological 
stress from the decisional process (Ersig et al., 2019; Grimmett et al., 2018; Hesse-Biber et al., 2018). Poorly 
informed decision-making can lead to feeling overwhelmed and poor psychosocial outcomes (Mazzocco et 
al., 2019; Postolica et al., 2018) including feelings of uncertainty (Han, 2016), decisional conflict (Rini et al., 
2019), and questioning of moral values (Reyna et al., 2015; Zikmund-Fisher et al., 2010). 

Internationally renowned, poet, activist, and librarian Audre Lorde refused to quietly bear the burden 
of her 14-year battle with breast cancer. Instead, she chose to share her emotional patient experiences to 
empower those suffering in silence, invisibility, and without support for decision-making. In The Cancer 
Journals, Lorde wrote, “… I felt almost overwhelmed by pain and fury, and the inadequacies of my tools to 
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make any meaningful decision, and yet I had to” (Lorde, 2006).When patients prefer an active or collaborative 
role in making decisions with health professionals, they tend to be more active in their health information 
search (Davison et al., 2002). Relevant health information is needed to help patients make sense of their 
situations (Dervin et al., 1982), heighten their self-efficacy (Lukwago et al., 2003), and enable them to make 
informed health decisions (Brashers et al., 2002; Dean & Davidson, 2018). It should be noted that in the 
case of genetic testing for BRCA 1 and BRCA 2 mutations, genomic literacy is required in concert with health 
literacy. Yet, genomic literacy is persistently low in the United States (US) (Haga et al. 2013). Poor genomic 
literacy can lead the public to misinterpret genomic information and may lead to greater health disparities 
(Allen et al., 2016). Knowledge about breast cancer genetics is influenced by the quality of the information 
obtained and individual’s ability to comprehend that information (Himes et al., 2019; Lea et al., 2011). 

Facilitation of the public’s information-seeking activities will be a key aspect of efforts focused on 
promoting informed decision-making and greater patient involvement in cancer prevention and control 
efforts (Arora et al., 2008). Public health professionals desire to improve health outcomes and reduce health 
disparities through better understanding about patients’ interactions with complex and rapidly changing 
health information. Since 2001, the National Cancer Institute’s Health Information National Trends Survey 
(HINTS) has been a rich resource of cross-sectional, national surveillance data to evaluate trends across and 
within vulnerable populations (Hesse et al., 2017).  Public health surveillance systems monitor trends in 
disease incidence, health behaviors, and environmental conditions in order to allocate resources to maintain 
healthy populations (Mooney & Pejaver, 2018).  HINTS data have been used to explore constructs of health 
literacy and provide a sentinel view of strategies tailored to meet the needs of disparity populations. 

1.3  Purpose

Analysis of data [like HINTS] is most effective when researchers account for complex ideological processes 
underling the data’s impetus, bias and affordances (Brock, 2015). Population-based data like HINTS may be 
quantitatively analyzed and the results interpreted in ways which insufficiently represent African American 
women, and their health information behaviors. Although the NCI commitment to population-based data 
collection has unlocked novel opportunities for understanding public health trends in information behavior 
and health information literacy, publications based on HINTS data should be critically reviewed for pitfalls 
of algorithmic thinking, distortions of misnaming differences, reinforced mythical norms, and neutralizing 
entrapments of colorblindness. Gillbourn and colleagues (2018) urge researchers to draw on the tenets of 
Critical Race Theory (CRT) in the analysis of quantitative data to reduce these pitfalls (Gillborn et al., 2018). 
Critical Race Theory has been championed in public health by disparities researchers as an Antiracism 
Praxis (Ford et al. 2010).  The purpose of this study is to consider how recent quantitative analysis and 
interpretation of HINTS data might benefit from a critical race agenda to capture the nuances of African 
American women’s information behaviors and genetic testing awareness and uptake related to hereditary 
breast cancer or BRCA1 and BRCA2 gene mutations.

2  Method
Scientific literature on the health information behaviors related to genetic testing for breast cancer 
is relatively low. Therefore, the researcher conducted a mini-review of the literature to explore recent 
publications analyzing HINTS data and addressing the topic of  African American women’s genetic breast 
cancer (BRCA) screening decisions. A bibliometric search was conducted using three electronic databases, 
ProQuest, EBSCO, and Google Scholar, for articles published from 2013 through September 14, 2019 using 
the terms ‘‘Health Information National Trends’’ and ‘‘brca’’.

The research included only peer-reviewed articles published in scientific journals. Articles had to (a) be 
written in English, (b) include an abstract, (c) include an analysis of HINTS data in the method, (d) focus on 
breast cancer, and (e) focus on genetic or BRCA testing. 
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The researcher reviewed all abstracts and methods for eligibility. As documented in Fig. 1, the initial 
search resulted in the identification of 275 records for review. After exclusion of duplicate records and 
articles that failed to meet the study’s inclusion criteria, 11 articles remained for evaluation (Table 1).

Figure 1: Articles Reviewed

Table 1: Selected Peer-Reviewed Articles

1 Agurs-Collins, T., Ferrer, R., Ottenbacher, A., Waters, E. A., O’Connell, M. E., & Hamilton, J. G. (2015). 
Public Awareness of Direct-to-Consumer Genetic Tests: Findings from the 2013 U.S. Health Information 
National Trends Survey. Journal of Cancer Education, 30(4), 799–807. https://doi.org/10.1007/
s13187-014-0784-x

Awareness

2 Arora, N. K., Hesse, B. W., & Clauser, S. B. (2015). Walking in the shoes of patients, not just in their 
genes: A patient-centered approach to genomic medicine. The Patient-Patient-Centered Outcomes 
Research, 8(3), 239–245.

Patient Centered 
Care

3 Huang, H., Apouey, B., & Andrews, J. (2014). Racial and Ethnic Disparities in Awareness of Cancer 
Genetic Testing Among Online Users: Internet Use, Health Knowledge, and Socio-Demographic 
Correlates. Journal of Consumer Health on the Internet, 18(1), 15. Retrieved from edb.

Awareness

4 Krakow, M., Ratcliff, C. L., Hesse, B. W., & Greenberg-Worisek, A. J. (2017). Assessing genetic literacy 
awareness and knowledge gaps in the US population: Results from the Health Information National 
Trends Survey. Public Health Genomics, 20(6), 343–348.

Awareness

5 Kushalnagar, P., Holcomb, J., & Sadler, G. R. (2019). Genetic testing and eHealth usage among Deaf 
women. Journal of Genetic Counseling. https://doi.org/10.1002/jgc4.1134

Usage

6 Quillin, J. M. (2016). Lifestyle Risk Factors Among People Who Have Had Cancer Genetic Testing.  
Journal of Genetic Counseling; New York, 25(5), 957–964. http://dx.doi.org.proxy.lib.fsu.edu/10.1007/
s10897-015-9925-6

Health Behavior

7 Roberts, M. C., Taber, J. M., & Klein, W. M. (2018). Engagement with Genetic Information and Uptake of 
Genetic Testing: The Role of Trust and Personal Cancer History. Journal of Cancer Education; New York, 
33(4), 893–900. http://dx.doi.org.proxy.lib.fsu.edu/10.1007/s13187-016-1160-9

Usage

8 Roberts, M. C., Turbitt, E., & Klein, W. M. P. (2019). Psychosocial, attitudinal, and demographic 
correlates of cancer-related germline genetic testing in the 2017 Health Information National Trends 
Survey. Journal of Community Genetics. https://doi.org/10.1007/s12687-018-00405-4

Psychosocial

9 Ross, K., Stoler, J., & Carcioppolo, N. (2018). The relationship between low perceived numeracy and 
cancer knowledge, beliefs, and affect. PLOS ONE, 13(6), e0198992. https://doi.org/10.1371/journal.
pone.0198992

Numeracy

10 Salloum, R. G., George, T. J., Silver, N., Markham, M.-J., Hall, J. M., Guo, Y., … Shenkman, E. A. (2018). 
Rural-urban and racial-ethnic differences in awareness of direct-to-consumer genetic testing. BMC 
Public Health; London, 18. http://dx.doi.org.proxy.lib.fsu.edu/10.1186/s12889-018-5190-6

Awareness

11 Taber, J. M., Chang, C. Q., Lam, T. K., Gillanders, E. M., Hamilton, J. G., & Schully, S. D. (2015). 
Prevalence and Correlates of Receiving and Sharing High-Penetrance Cancer Genetic Test Results: 
Findings from the Health Information National Trends Survey. Public Health Genomics; Basel, 18(2), 
67–77. http://dx.doi.org.proxy.lib.fsu.edu/10.1159/000368745

Information 
sharing
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2.1  Synthesis and thematic analysis

The papers identified for review were read in depth. First, the researcher summarized the quantitative 
outcomes for each study using a narrative summary technique to describe the trends associated with 
African American women and genetic breast cancer (BRCA) testing. The quantitative outcomes (P values 
and estimates of precision) are reported on a study by study basis in Table 2. Second, the researcher 
conducted a thematic analysis of the interpretation of the quantitative results described in the discussion 
and conclusion of each article using an a priori coding schema based on the five tenets of critical race theory 
applied to quantitative critiques also known as QuantCrit (N. M. Garcia et al., 2018; Gillborn et al., 2018): 
(1) the centrality of racism as a complex and deeply-rooted aspect of society that is not readily amenable to 
quantification; (2) numbers are not neutral and should be interrogated for their role in promoting deficit 
analyses that serve White racial interests; (3) categories are neither ‘natural’ nor given and so the units 
and forms of analysis must be critically evaluated; (4) voice and insight are vital: data cannot ‘speak for 
itself’ and critical analyses should be informed by the experiential knowledge of marginalized groups; (5) 
statistical analyses have no inherent value but can play a role in struggles for social justice. 

3  Results
The current mini-review characterizes the quantitative analysis of HINTS data described in a sample of 
11 studies related to genetic or BRCA testing (Table 1). The studies were published between 2013 and 2019 
and were conducted in the United States. Several (n = 4) of the 11 studies focused on the concept of genetic 
testing awareness. The other studies had diverse topics related to information behaviors or genetic testing 
uptake, such as the role of genetic counselors (n = 1), psychosocial factors like trust and worry (n = 2), 
numeracy (n = 1), and the sharing of results (n = 1) (Table 1). All studies presented frequencies of correlates 
to characterize subpopulations. Several of the studies used chi-square tests (n= 4) to compare associations 
between correlates and all but one used logistic regression for statistical analysis (n=10).

3.1  Race as a social construct

There has been a longstanding system of government classification by defined racial categories. In 1977, 
the Office of Management and Budget (OMB) issued directive No. 15, which instructed federal agencies 
to use the U.S. Census racial taxonomy to collect and monitor minority participation in public services 
(OMB DIRECTIVE 15: RACE AND ETHNIC STANDARDS FOR FEDERAL STATISTICS AND ADMINISTRATIVE 
REPORTING, n.d.). Directive No. 15 was revised in 1997 to issue standards for the following basic racial 
categories and organizing data: American Indian or Alaska native, Asian, Black or African American, Native 
Hawaiian or Other Pacific Islander and White. The revision also defined two ethnic categories, which are 
“Hispanic or Latino” and “Not Hispanic or Latino” (Standards for Maintaining, Collecting, and Presenting 
Federal Data on Race and Ethnicity, 2016). Every cycle of HINTS includes questions to ascertain race and 
ethnicity, which map to the federal standards (Survey Instruments | HINTS, 2017). Scientists routinely use 
these racial categories in their research and make health comparisons between races (Kahn, 2008). Often 
scientists find themselves oscillating between social, biological, and genomic definitions of race (Bliss, 
2012). Socially constructed definitions of race may be useful in medical contexts, as a means for providing 
information about social circumstances and lifestyle conditions of patients, particularly discrimination 
(Feldman & Lewontin, 2008). However, use of social constructs like race in the descriptive assessment 
of health outcomes often result in attribution of causality to those categories, which is unjustified and 
potentially harmful (Caulfield et al., 2009) .

Several scientists analyzing HINTS data used race classifications to describe and predict the behaviors 
and characteristics of categories of people. Agurs-Collins et al. indicated race and ethnicity as a predisposing 
background factor in their conceptual framework used to assess demographic correlates with genetic 
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testing awareness (Agurs-Collins et al., 2015). Huang et al. described race and ethnicity as predictors for 
genetic test awareness (Huang et al., 2014). Roberts et al. (2019), adapted the Multiplex Genetic Testing 
Model, which included race as a factor directly related to intentions. These interpretations are often devoid 
of subjective singularities and represent a statistical body that ignores the embodied individuals (Cheney-
Lippold, 2017). According to Critical Race Theory, race is socially constructed and is a marker for racism-
related exposures (Ford & Airhihenbuwa, 2010). Racism (not race) is considered a fundamental cause of 
adverse health outcomes and health disparities for racial and ethnic minorities (Williams et al., 2019). 
Racism is an organized social system in which the dominant racial group categorizes and ranks people into 
social groups. The dominant racial group defines inferior groups through disenfranchisement, segregation, 
and devaluation through controlled allocation of societal resources and opportunities (Bonilla-Silva, 1997). 
The negative normative beliefs (stereotypes) and attitudes (prejudice) toward stigmatized racial groups 
become normalized throughout society and operate through institutional and cultural domains (Williams 
et al., 1997), as  predisposing factors for racial health inequalities (Phelan & Link, 2015). 

The Everyday Discrimination Scale (EDS) was developed by Williams, Yu, Jackson, and Anderson for 
use in a study of racial discrimination (Williams et al., 1997) and has become a widely used tool to measure 
perceived discrimination and poorer health outcomes (Kim et al., 2014; Mouzon et al., 2019; Peek et al., 2011). 
The EDS measures have been tested by two large-scale population studies, first by Kessler and colleagues 
in 1999 and then by Ryff, Keyes, and Hughes in 2003. Only one (Huang et al., 2014) of the three studies that 
mentioned race as a predisposing factor for awareness, reported race as being significantly associated with 
genetic testing awareness. The HINTS instrument does not include measures of racial discrimination.

3.2  Numbers are not neutral

Population data represents ‘a political process involving questions of power, transparency and surveillance’ 
(Tufekci, 2014), it is not neutral or complete (Hannah-Moffat, 2018). Often ‘hidden assumptions frequently 
encode racist perspectives beneath the façade of quantitative objectivity’ (Gillborn et al., 2018). In 2018, 
Roberts et al. reported missing data for the dependent variable among respondents who were African 
American, Hispanic, or Female. When data is missing, it may translate into a form of colorblindness and 
inability to report on outcomes stratified by race. Failing to secure a study population that is representative 
of diverse peoples may result in oversampling of white people and lead researchers to ignore the specific 
needs of African American women. Also, HINTS data are weighted to align with population data from the 
American Community Survey conducted by the U.S. Census (Methodology Reports | HINTS, n.d.). If the 
study population underrepresents African American women, statistical analysis with weighted data may be 
invalid. Quillin et al. described a study population of 135 who reported having had genetic testing for BRCA 
or Lynch syndrome. The weighted percent of white respondents in this study population was 82.17, while all 
other racial classifications were combined to represent a weighted 17.6 percent of the population (Quillin, 
2016). Krakow et al. reported statistically significant lower odds of having heard of genetic tests among 
black people when compared to white people where Non-Hispanic African American people represented 
a weighted percent of 10.28 (409 respondents) and Non-Hispanic white people represented a weighted 
percent of 65.69 (1868 respondents). Without weighting the percent of Non-Hispanic African American 
respondents is greater (12.45) and percent of Non-Hispanic white respondents is lesser (56.86).

3.3  Categories are not natural

Health inequalities along racial are attributed to systemic racism and the ensuing unequal life chances 
across myriad domains (Brown, 2018). Most researchers analyzing HINTS data typically examined 
health disparities separately for racial groups rather than using an intersectional lens to identify the 
contingent health consequences of race and other factors such as ethnicity, nativity, gender (and gender 
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identification), disability, and rurality. However, several championed intersections with race, disability, 
and rurality. Kushalnagar et al. demonstrated that disparities between African American women and white 
women deepen when the women are deaf (Kushalnagar et al., 2019). While Salloum et al. observed rural/
urban differences across racial and ethnic groups (Salloum et al., 2018). Multiple interacting dimensions 
of inequality are articulated by the theory of intersectionality, which emphasizes the fundamental 
interconnections and interdependence between categories of gender, race and class (Crenshaw, 1991). 
Intersectionality approaches for health disparities highlight how intersecting social statuses result in 
unique social contexts that differentiate the lived experiences and health pathways among broadly defined 
social groups (Ailshire & House, 2011).

3.4  Data cannot speak for itself

Society is collecting unprecedented volumes of data and has subtly grown into an “algorithmic age” fueled 
by using computer science, technology, and information in powerful new ways. Scholars from diverse 
disciplines are examining how big data varies, how it is being assembled and who is accessing said data for 
analysis, manipulation and (re)presentation (Dalton, Taylor, & Thatcher, 2016). Thin data from HINTS may 
need to be supported with thicker data and narratives to piece together a story richer than the data originally 
collected. Quillin et al. mapped HINTS responses with American Cancer Society recommendations as a 
means of assessing lifestyle factors like smoking (Quillin, 2016). The researchers found the prevalence of 
smokers among those who had genetic testing to be no different from those who did not. This finding leads 
to more questions about the role of genetic counselors and their impact on lifestyle factors. In 2019, Roberts 
et al. found that people who had genetic testing and avoided cancer information demonstrated a paradox 
between their attitudes and their testing behaviors (Roberts et al., 2019). Taber et al., found no significant 
association between race and sharing genetic testing results with health professionals but they also found 
that respondents were more likely to share their results if the respondents also reported higher optimism, 
greater self-efficacy for health management, and greater trust in health information from doctors (Taber 
et al., 2015). The psychosocial factors fatalism, trust, and self-efficacy have been found in other studies 
to be lower among African American patients (Powe & Johnson, 1995; Strekalova, 2018; Yang et al., 2010). 
There is a need to better understand the act of sharing or not sharing genetic testing results among African 
American women. Some studies have demonstrated that those who considered the test result as diagnostic 
were significantly more likely to consult a physician post-test, and the majority thought that physicians had 
an obligation to help interpret the results (Goldsmith et al., 2012).

3.5  Struggles for social justice

Many of the trends observed when analyzing the HINTS data underscore the relationships between socio-
demographic characteristics and longstanding struggles for economic and educational justice. Agurs-
Collins et al. report  the estimated cost to purchase direct to consumer genetic testing ranges from less than 
$100 to more than $1000 depending upon the test ordered (Agurs-Collins et al., 2015). It is not surprising 
that researchers have found  income to be associated with awareness of genetic testing (Agurs-Collins et al., 
2015; Huang et al., 2014; Jones et al., 2017; Krakow et al., 2017; Platt et al., 2014; Rini et al., 2019). While racial 
and economic disparities in mortality are well known (Abnousi et al., 2018; Freeman, 2004; Murray et al., 
2006), several social conditions associated with health may unequally affect African American people in 
poverty in the United States (Mode et al., 2016). Although spatial racial segregation has decreased (Rugh & 
Massey, 2014), wage gaps for African American women have increased (Daly et al., 2017).  Health disparities 
can reproduce and reinforce gaps in income and wealth, with negative feedback loops creating a health 
poverty trap (Bor et al., 2017). 

Numeracy is related to income and educational attainment (Peters & Bjalkebring, 2015). Low numeracy 
has also been identified as a problem because patients with low numeracy will have difficulties assessing 
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the risks and benefits of screening or treatment options and even medication management (Mantwill et 
al., 2015). Health professionals with low numeracy may have difficulties communicating numerical data to 
patients (Malloy-Weir et al., 2016). Ross  et al. used the HINTS data to examine associations between racial 
and ethnic categories with measures of perceived numeracy (Ross et al., 2018). The researchers found that 
respondents who reported low understanding of and low comfort with numeric information were more 
likely to be non-white, lower income, and of lower educational attainment (Ross et al., 2018).

Finally, five studies in the sample measured “awareness” of genetic testing using a yes/no response to 
any of the following questions: 

“Genetic tests that analyze your DNA, diet, and lifestyle for potential health risks are currently being marketed by companies 
directly to consumers. Have you heard or read about these genetic tests?”
“Have you heard or read about any genetic tests?” 
“Doctors use DNA tests to analyze someone’s DNA for health reasons. Have you heard or read about this type of genetic test?”

Individuals who responded “yes” to any of these questions were considered to be aware of genetic testing. 
Then only individuals who responded yes to genetic testing awareness were also asked if they had ever 
received any of the following types of genetic tests: ancestry, paternity, DNA fingerprinting, Cystic Fibrosis 
carrier, BRCA 1/2 and/or a Lynch Syndrome test. With the plethora of tremendously successful shows like 
The Maury Povich Show or Maury, a controversial talk show, which has aired over 2,900 episodes, boasting 
paternity testing as the secret for ratings success (Seemayer, 2019), it is hard to imagine so many people 
are unaware of genetic testing. Could it be that they refer to it by another name and are simply unaware of 
its use for health? Perhaps a more accurate measure of awareness would be ascertained if volunteers were 
first asked if they had ever received any type of genetic test such as paternity, ancestry, etc. Researchers 
who examine racial-ethnic discrimination should move beyond thinking of discrimination as simply 
statistically-based and should question whether racial discrimination is driven by explicit versus implicit 
bias (Gaddis, 2019).

4  Discussion
Since the 1980s, a stable racial disparity in mortality rates between African American women and white 
women has persisted. African American women are 39-44% more likely to die from breast cancer than 
their white counterparts  (DeSantis et al., 2017). This mini-review uses Critical Race Theory to summarize 
themes in recent quantitative analyses of the Health Information National Trends Survey (HINTS) data 
related to genetic and BRCA testing. The literature included in this study has been used to gain population 
level insights into the health information behaviors of disparity populations including African America 
women. Publicly available sources of data like HINTS have dramatically improved over the years and 
provide population-level data for secondary data analysis by diverse researchers. Yet, there remains 
considerable opportunity to advance our health information research agendas by addressing racial 
breast cancer disparities through the lens of information studies to improve population data collection, 
center African American women when analyzing trends in breast cancer disparities, and leverage core 
competencies of information science to inform classification, privacy, and use of genetic information.

4.1  All of Us

In October 2019, Mathew Knowles, the father of celebrity singers Beyoncé and Solange, shared that he had 
urged his daughters to receive genetic testing for the BRCA mutation because he has a BRCA2 mutation 
(“Mathew Knowles reveals he is battling breast cancer,” 2019; McCullough, 2019; Tracy, 2019). Whether 
this results in the same celebrity effect comparable to Angelina Jolie has yet to be seen. The HINTS program 
is being eclipsed by a rock star of a surveillance effort. In January 2015, President Obama announced the 
Precision Medicine Initiative (PMI), which includes a charge to recruit a cohort of 1 million volunteers In 
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the All of Us Research Program and collect genetic samples (Sankar & Parker, 2017). The All of Us Research 
Program plans to enroll volunteers who are diverse in many respects, including socioeconomic status, 
age, geography, health status, health literacy, and personal competence with information technologies. 
In particular, the enrollment of racial and ethnic minorities will be a priority. With the trust of this diverse 
cohort of potentially 1 million All of Us volunteers, researchers are beholden to ensure equity by granting 
individual access to research findings and genetic testing results as an incentive to participate (Crawford 
et al., 2019). Web-based tools, like My46 (Tabor et al., 2017), will be made available for non-scientists to 
manage their genetic testing results. 

4.2  Translation

In breast cancer patients, mutations and/or variants of uncertain significance (VUS) in genes results  have 
resulted in a negative impact on recipients’ risk perceptions, surgical decisions, and disease-specific 
distress (Lawal et al., 2018). For African American women this is alarming because the genetic test for 
BRCA mutations, often results in receiving a variant of unknown significance (VUS), meaning that even 
though a mutation had been discovered, its significance could not be determined (Saulsberry & Terry, 2013). 
Researchers have identified VUS occurred ten times more often in African American women than white 
women in a 2006 study (Opatt et al., 2006) and in 2013, the National Cancer Institute reported that 16.5% of 
people of African descent who underwent genetic testing  had a BRCA mutation classified as VUS (National 
Cancer Institute, 2013). Therefore, there may be a much higher level of numeracy required to understand 
African American women’s genetic testing results and justification of potentially higher rates of fatalism and 
worry among them. Health professionals and genetic counselors may serve as information intermediaries 
to provide guidance and assistance to volunteers attempting to translate their results. Genetic counseling 
supports patients to make informed decisions about their health and treatment, improves knowledge 
of cancer genetics, modifies cancer risk perceptions, and reduces cancer associated anxiety (Febbraro 
et al., 2015). Genetic counselors will face the added burden of interpreting VUS results with an unclear 
relationship to the volunteer’s clinical presentation (Hall et al., 2015). Unfortunately, compared with white 
non-Hispanic women, fewer African American women receive genetic counseling from a genetic counselor 
prior to genetic testing, which suggests another dimension of health information disparity (Armstrong et 
al., 2015; Buchanan et al., 2016).

4.3  Information Concerns

Genetic testing can provide powerful predictive information in the fight against breast cancer but there are 
many ethical, legal, and social issues to consider. A consequence of encouraging disparate populations 
to be genetically tested may be the proliferation of private and open source databases with genomes of 
diverse ancestries, widening privacy concerns to an even greater number of participants and their relatives 
(Crawford et al., 2019). African American women may have specific concerns about ‘genetic’ discrimination, 
stigmatization, and personal identifiability (Botkin et al., February 7; Catz et al., 2005). Doukas and 
colleagues reported African Americans were more suspicious regarding the confidentiality of genetic 
testing results and how they could be misused (Doukas et al, 2004). Although, many African Americans 
appreciate the preventative advantage of genetic testing, they may find preventive surgery after a positive 
genetic test for breast cancer (such as prophylactic mastectomy) as ‘going too far’ with genetic information 
(Catz et al., 2005). 

Information researchers addressing breast cancer disparities are positioned to raise the concerns of 
patients to inform policy and best practices for genetic research registries and future behavioral interventions. 
Breast cancer patient information needs reach beyond deficits in awareness and low numeracy. Addressing 
breast cancer patient concerns about how their genetic information will be de-identified, protected, directly 
benefit their families may move the needle in achieving representative registries and reducing disparities 
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in BRCA testing. However, to reduce the risk of reifying the ills of the past, researchers must challenge 
traditional stratification methods and change how we interpret racial statistics (J. A. Garcia, 2013; Zuberi, 
2001).

5  Conclusion
This mini-review introduces a complex and growing area of study for information researchers to explore. 
It represents the preliminary actions to advance the study of cross-cutting domains of population data, 
information behavior, health literacy, and genetic testing as a means to address racial health disparities in 
breast cancer. Informed choices are fundamental to both individual health outcomes and to the reduction 
of racial health disparities in the population. It is imperative that quantitative data used for the purpose of 
describing and predicting health information trends be evaluated and interpreted critically. 

Table 2: Included Study Characteristics

First Author, 
Study Year, 
HINTS Dataset

Objective Key Findings CRT Considerations

(Agurs-Collins 
et al., 2015) 
HINTS 4, cycle 
3 (2013)

To assess the prevalence 
of awareness of direct to 
consumer (DTC) genetic 
testing, identify sources of 
information regarding DTC 
genetic testing; and identify 
demographic, cognitive, 
and behavioral correlates 
of awareness of DTC genetic 
testing.

Income was the only demographic variable 
significantly associated with awareness 
of DTC genetic testing. Participants with 
annual incomes of $99,999 or less had 
lower odds of being aware of DTC genetic 
testing (ORs ranging from 0.46–0.61) than 
did those participants with an income of 
$100,000 or more. 
None of the predisposing factors defined by 
the framework (fatalism, worry, perceived 
risk, mortality salience and perceive 
ambiguity about cancer prevention) were 
found to be significantly associated with 
DTC testing awareness but awareness was 
positively associated with enabling factors 
like internet use and cancer information-
seeking behaviors.
A significate association between DTC 
awareness and a measure of objective 
numeracy was observed.

Race and ethnicity are described 
as distinct background factors in 
the adapted conceptual framework 
but no associations with DTC 
awareness were observed.
Racial and ethnic income 
inequality represent a persistently 
entangled disparity.

(Arora et al., 
2008) 
HINTS 4, cycle 
1 (2011)

To evaluate “patient-
centeredness” or how often 
(from the perspective of the 
patient) providers engaged 
patients in Patient Centered 
Care (PCC) by fostering 
healing relationships, 
exchanging information, 
facilitating decision-making, 
responding to emotions, 
enabling self-management, 
and managing uncertainty.

Although 45-61% of the population 
reported that they “always” received PCC, 
25% reported they rarely received help 
dealing with uncertainty about their health 
care, 23% reported their providers never 
paid attention to their emotions, 18% 
were rarely involved in decision making as 
much as they wanted, and 10% reported 
being unable to ask their health-related 
questions during medical visits, they leave 
the office not understanding what they 
need to do to take care of their health care 
needs, or rely on the health care system to 
take care of them.

Racial characteristics of the 
population reporting low patient-
centeredness are not provided but 
may be important to employ the 
six-function framework of PCC in 
environments enabled by breast 
cancer genomic medicine.
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First Author, 
Study Year, 
HINTS Dataset

Objective Key Findings CRT Considerations

(Huang et al., 
2014) 
HINTS 2007

To examine the association 
of race and ethnicity on 
genetic testing awareness 
and explore variables of 
trust, sharing, and health 
knowledge.

“When considering the variables of 
ethnicity only, African Americans and 
Hispanics, compared to whites, had 
negative impacts on the prediction of 
genetic test awareness.”
The authors used the nonlinear Fairlie 
decomposition method to quantify the 
awareness gap between racial groups. This 
method requires a one-to-one matching 
of cases between groups, which was 
achieved by selecting a random drawing of 
whites to match with the African American 
population. 
Higher trust in information provided by 
religious organizations (13.1%) is one of 
the main determinants in the racial gap 
in genetic testing awareness along with 
clinical trial awareness (13.1%), and lower 
educational attainment (11.5%).

Race and ethnicity are described 
as predictors for genetic test 
awareness.
Attempts to measure the 
racial awareness gap provides 
indications that uniform policies 
and interventions may not as well 
for African American populations 
due to rank differences in the 
factors associated with genetic 
testing awareness.
Trust in information from religious 
organizations is higher in the 
African American community. 
The discussion suggests these 
organizations be used for health 
communications, but other 
aspects of trust are not mentioned 
yet fatalistic beliefs are described 
as barrier without historical or 
cultural context.

(Krakow et al., 
2017) 
HINTS 5, cycle 
1 (2017)

To determine prevalence of 
genetic testing awareness 
and to assess uptake of 
genetic tests in the general 
population.

African American respondents (OR: 0.49, 
CI: .31, .78) were less likely be aware of 
genetic testing, compared to non-Hispanic 
white respondents.  
 
Individuals with household incomes 
over $75,000 were more likely to report 
awareness of genetic tests, compared to 
the lowest household income category (OR: 
1.72, CI: 1.13, 2.60). 
The most commonly reported types of tests 
were ancestry tests (11.11%), paternity 
tests (8.97%), DNA fingerprinting (8.51%), 
and Cystic Fibrosis carrier tests (6.87%). 
Only 5.36% had undergone at least one 
cancer-related test: 4.88% reported BRCA 
testing, and even fewer (2.52%) had 
undergone testing for Lynch Syndrome. 

Genetic testing awareness was 
determined by a yes to the 
following question, “Doctors use 
DNA tests to analyze someone’s 
DNA for health reasons. Have you 
heard or read about this type of 
genetic test?”
The question injects a bias 
because many may be aware of 
ancestry and paternity tests but 
may not refer to them as genetic 
tests or they may not be aware 
that doctors use genetic tests for 
health reasons. Only those who 
answered “yes” to genetic testing 
awareness were also asked about 
the types of genetic tests they had 
ever received.

(Kushalnagar 
et al., 2019) 
HINTS- ASL 
HINTS 5, cycle 
1 (2017)

To comparatively investigate 
genetic testing awareness 
among Deaf and the Hearing 
women and their use of 
eHealth platforms.

Deaf women who had not heard of genetic 
testing were more likely to self-identify as 
African American.
The racial disparity for awareness of 
genetic testing was significantly higher 
among Deaf women compared to their 
hearing peers (χ2 = 20.90, p < 0.001). 

Racial disparities may be more 
challenging when individuals 
represent multiple disparity 
populations. This study showed an 
association between educational 
attainment and genetic testing 
awareness, which may indicate 
a need for ASL health education 
materials that are understood at a 
6th grade level.
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First Author, 
Study Year, 
HINTS Dataset

Objective Key Findings CRT Considerations

(Quillin, 2016) 
HINTS 4, cycle 
3 (2013)

To explore lifestyle risk 
factors and uptake of 
genetic testing for BRCA or 
Lynch Syndrome.

About 80 % of respondents reported 
white race. Most (about 65 %) had at least 
some college education. There were no 
differences in race or education according 
to genetic testing status. Two leading 
lifestyle risk factors for cancer are obesity 
and smoking. Over half of the respondents 
reported having a BMI of equal to or greater 
than 25 kg/m2 (58%), which indicates 
being overweight or obese and 24% 
identified themselves as current smokers.
“Seeking genetic testing for cancer risk 
does not necessarily mean that the patient 
has also made lifestyle changes to address 
her or his cancer risk.”

The analysis was stratified as 
white or Non-white. There is no 
discussion of disparities specific 
to African American populations. 
Also, the study demystifies 
the notion that genetic testing 
awareness equates with health 
behaviors and cancer risk reducing 
lifestyle factors.

(Roberts et al., 
2018) 
HINTS 4, cycle 
3 (2013)

To examine the association 
between receiving genetic 
information from trusted 
sources and genetic test 
uptake within a sample of 
US adults to determine if 
people trust their genetic 
testing information sources 
and is trust associated with 
uptake.

Overall, individuals with missing data 
for the dependent variable and primary 
independent variables had lower education 
and income and were African American, 
Hispanic, or female (data not shown). 
However, those receiving cancer-related 
genetic testing tended to be female and 
were more likely to have a personal history 
of cancer compared to those who did not 
receive testing.
Respondents reported that they trusted 
information from health professionals the 
most but were less likely to hear about 
genetic testing from them. More often 
respondents heard about genetic testing 
from the television, which happened to be 
a less trusted source.
Increased levels of trust for genetic 
information sources were associated with 
increased predicted probability of uptake, 
only if the respondent had a personal 
history of cancer.

When data is missing, African 
American women may not be 
adequately represented in the 
study population and results are 
conveyed without distinguishers 
for race and ethnicity. Backwards 
elimination was used and only 
independent variables that were 
significant were used in the final 
regression model.

(Roberts et al., 
2019) 
HINTS 5, cycle 
1 (2017)

To examine associations 
between worry, 
perceptions, attitudes, 
and sociodemographic 
characteristics and uptake 
of BRCA1, BRCA2, or Lynch 
syndrome testing using an 
adaptation of the Multiplex 
Genetic Testing Model.

Being aware that genetic testing can 
guide treatment decisions was related 
to uptake of BRCA1, BRCA2, or Lynch 
syndrome testing in both descriptive and 
multivariable models (adjusted risk ratio 
(aRR) = 2.57, p < 0.01; aRR = 3.23, p < 
0.04, respectively).
Among those who had heard of genetic 
tests, 40% know that genetic tests could 
be used to determine disease treatment 
or drug choice (40.7%, 95%CI = 0.37, 
0.44 and 43.3%, 95%CI = 0.39, 0.47, 
respectively).
This study did not find associations 
between psychosocial or attitudinal 
variables and receipt of cancer-related 
genetic testing.

People who avoid cancer 
information were equally as likely, 
as those who did not avoid, to 
report having cancer-related 
genetic testing.  This finding 
suggests that those who had 
cancer-related genetic testing 
and were cancer information 
avoidant may display a paradox 
of choice, as their attitudes were 
in opposition to their testing 
behavior. Other information 
preferences related to knowing the 
likelihood of passing an inherited 
gene to one’s children may take 
priority over one’s own cancer risk 
information.
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First Author, 
Study Year, 
HINTS Dataset

Objective Key Findings CRT Considerations

(Ross et al., 
2018) 
HINTS 2007

To evaluate the 
relationships between three 
self-reported, perceived low 
numeracy items and cancer-
related knowledge, beliefs, 
and affect. 

The three perceived numeracy measures 
were associated with many of the 
demographic characteristics. 

Respondents with low numeracy 
understanding were more likely to be of 
ethnic/racial minority status (X2 = 18.3, P 
< .001), report lower household income (X2 
= 18.3, P < .001), have lower educational 
attainment (X2 = 58.3, P < .001), and be 
more likely to prefer Spanish (X2 = 9.9, P 
= .002).  
 
Respondents with low numeracy comfort 
were more likely to be female (X2 = 10.0, 
P = .002), be of ethnic/racial minority 
status (X2 = 11.1, P = .010), report lower 
household income (X2 = 49.4, P < .001), 
have lower educational attainment (X2 = 
49.4, P < .001), and be more likely to prefer 
Spanish (X2 = 9.3, P = .002).  
 
After controlling for most demographics, 
low numeracy comfort remained 
significantly associated with fatalism 
(OR 1.63, 95% CI 1.23±2.14, P < .001), 
information overload (OR 2.37, 95% CI 
1.79±3.13, P < .001), low prevention 
knowledge (OR 1.79, 95% CI 1.32±2.42, 
P <.001), and high frequency of worry (OR 
1.68, 95% CI 1.14±2.49, P = 0.01).
Respondents with low numeracy use were 
more likely to report lower household 
income (X2 = 10.4, P = .030), and have lower 
educational attainment (X2 = 10.2, P = .020).

The results underscore the 
relationships between race, 
education, income, and perceived 
numeracy. Although many 
Americans (30%) score below the 
lowest numeracy proficiency level 
1, numeracy among racial and 
ethnic minority and low-income 
populations show an even greater 
disparity. Also, the discomfort with 
numeracy is aligned with increased 
fatalism, overload and worry. To 
fully understand the essence of 
attitudinal factors, one must view 
them within the broadest historical 
and sociocultural context to 
accurately measure impact.

(Salloum et al., 
2018) 
HINTS 4, cycles 
1-4 (2011-
2014)

To examine the overall 
awareness of genetic testing 
services by rural residents 
of the US compared with 
urban residents, and 
stratified across racial 
and ethnic groups, using 
multiple cycles of HINTS 
data.

Predicted awareness marginals of direct 
to consumer (DTC) genetic testing services 
was 34.4% among rural vs. 45.4% among 
urban non-Hispanic whites; 26.7% among 
rural vs. 36.7% among urban Hispanics, 
28.3% among rural vs. 36.7% among 
urban non-Hispanic African Americans; and 
27.2% among rural vs. 37.3% among urban 
non-Hispanics of other races. 
 
After controlling for demographic 
characteristics and confounders, 
awareness of direct-to-consumer (DTC) 
genetic testing was lower among rural 
residents and racial/ethnic minorities 
compared with urban residents and non-
Hispanic whites, respectively. Furthermore, 
the prevalence of awareness of genetic 
testing services among rural non-Hispanic 
whites was comparable to awareness 
among urban minorities.

Although rural Americans 
have substantial mortality 
disadvantages, African American 
rural residents are at an even 
greater disadvantage and have 
worse overall health than rural 
white populations. Disparities 
may be better described when 
researchers recognize individuals 
may represent intersecting 
disparity populations.
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First Author, 
Study Year, 
HINTS Dataset

Objective Key Findings CRT Considerations

(Taber et al., 
2015) 
HINTS 4, cycle 
3 (2013)

To examine how individuals 
share genetic test results, 
benefit from state-of-the-art 
counseling and behavioral 
recommendations, and with 
whom do they share genetic 
testing results (family 
members or physicians) that 
often accompany receipt of 
test results.

Out of 77 respondents who reported having 
had genetic testing for BRCA 1, BRCA 2, or 
Lynch syndrome, 15 identified as African 
American. Among these Black respondents 
who had genetic testing 10 shared results 
with a health professional and 11 shared 
the results with a family.
No sociodemographic or medical factors 
were significantly associated with sharing 
results with health professionals. 
 
 
Several psychological factors were 
significantly associated with greater 
likelihood of sharing results with health 
professionals: being higher in optimism, 
reporting greater self-efficacy for health 
management, and reporting greater trust in 
health information from doctors. 

Because the number of Black 
respondents was low, the 
researchers calculated the 
statistical difference as non-
Hispanic white versus all other 
racial or ethnic categories. The 
researchers note in the discussion 
that the analyses should be 
considered exploratory and it 
would be premature to conclude 
that disparities in awareness will 
not be present in uptake.

References
Abnousi, F., Rumsfeld, J. S., & Krumholz, H. M. (2018). Social Determinants of Health in the Digital Age: Determining the 

Source Code for Nurture. Journal of the American Medical Association. https://doi.org/10.1001/jama.2018.19763
Ademuyiwa, F. O., Salyer, P., Ma, Y., Fisher, S., Colditz, G., Weilbaecher, K., & Bierut, L. J. (2019). Assessing the effectiveness 

of the National Comprehensive Cancer Network genetic testing guidelines in identifying African American breast cancer 
patients with deleterious genetic mutations. Breast Cancer Research and Treatment, 178(1), 151–159. https://doi.
org/10.1007/s10549-019-05359-w

Agurs-Collins, T., Ferrer, R., Ottenbacher, A., Waters, E. A., O’Connell, M. E., & Hamilton, J. G. (2015). Public Awareness of 
Direct-to-Consumer Genetic Tests: Findings from the 2013 U.S. Health Information National Trends Survey. Journal of 
Cancer Education, 30(4), 799–807. https://doi.org/10.1007/s13187-014-0784-x

Ailshire, J. A., & House, J. S. (2011). The Unequal Burden of Weight Gain: An Intersectional Approach to Understanding Social 
Disparities in BMI Trajectories from 1986 to 2001/2002. Social Forces, 90(2), 397–423. https://doi.org/10.1093/sf/
sor001

Allen, C. G., McBride, C. M., Balcazar, H. G., & Kaphingst, K. A. (2016). Community Health Workers: An Untapped Resource to 
Promote Genomic Literacy. Journal of Health Communication, 21(sup2), 25–29. https://doi.org/10.1080/10810730.2016.
1196272

Alvidrez, J., Castille, D., Laude-Sharp, M., Rosario, A., & Tabor, D. (2019). The National Institute on Minority Health and 
Health Disparities Research Framework. American Journal of Public Health, 109(S1), S16–S20. https://doi.org/10.2105/
AJPH.2018.304883

Armstrong, J., Toscano, M., Kotchko, N., Friedman, S., Schwartz, M. D., Virgo, K. S., . . . Sutphen, R. (2015). Utilization and 
Outcomes of BRCA Genetic Testing and Counseling in a National Commercially Insured Population: The ABOUT Study. 
JAMA Oncology, 1(9), 1251–1260. https://doi.org/10.1001/jamaoncol.2015.3048

Arora, N. K., Hesse, B. W., Rimer, B. K., Viswanath, K., Clayman, M. L., & Croyle, R. T. (2008). Frustrated and confused: The 
American public rates its cancer-related information-seeking experiences. Journal of General Internal Medicine, 23(3), 
223–228. https://doi.org/10.1007/s11606-007-0406-y

Bigby, J., & Holmes, M. D. (2005). Disparities across the breast cancer continuum. Cancer Causes & Control, 16(1), 35–44. 
https://doi.org/10.1007/s10552-004-1263-1

Bliss, C. (2012). Race Decoded: The Genomic Fight for Social Justice (1st ed.). Stanford University Press.
Bonilla-Silva, E. (1997). Rethinking Racism: Toward a Structural Interpretation. American Sociological Review, 62(3), 465–480. 

JSTOR. https://doi.org/10.2307/2657316
Bor, J., Cohen, G. H., & Galea, S. (2017). Population health in an era of rising income inequality: USA, 1980-2015. Lancet, 

389(10077), 1475–1490. https://doi.org/10.1016/S0140-6736(17)30571-8
Botkin, J. R., Belmont, J. W., Berg, J. S., Berkman, B. E., Bombard, Y., Holm, I. A., Levy, H. P., Ormond, K. E., Saal, H. M., 

Spinner, N. B., Wilfond, B. S., & McInerney, J. D. (February 7). Points to Consider: Ethical, Legal, and Psychosocial 



� Racial Disparities in Breast Cancer and Genomic Uncertainty: A QuantCrit Mini-Review    53

Implications of Genetic Testing in Children and Adolescents. The American Journal of Human Genetics, 97(1), 6–21. 
https://doi.org/10.1016/j.ajhg.2015.05.022

Brashers, D. E., Goldsmith, D. J., & Hsieh, E. (2002). Information Seeking and Avoiding in Health Contexts. Human 
Communication Research, 28(2), 258–271. https://doi.org/10.1111/j.1468-2958.2002.tb00807.x

Brock, A. (2015). Deeper data: A response to boyd and Crawford. Media Culture & Society, 37(7), 1084–1088. https://doi.
org/10.1177/0163443715594105

Brown, T. H. (2018). Racial Stratification, Immigration, and Health Inequality: A Life Course-Intersectional Approach. Social 
Forces, 96(4), 1507–1540. https://doi.org/10.1093/sf/soy013

Buchanan, A. H., Rahm, A. K., & Williams, J. L. (2016). Alternate Service Delivery Models in Cancer Genetic Counseling: A 
Mini-Review. Frontiers in Oncology, 6, 120. https://doi.org/10.3389/fonc.2016.00120

Catz, D. S., Green, N. S., Tobin, J. N., Lloyd-Puryear, M. A., Kyler, P., Umemoto, A., . . . Wolman, F. (2005). Attitudes 
about genetics in underserved, culturally diverse populations. Public Health Genomics, 8(3), 161–172. https://doi.
org/10.1159/000086759

Caulfield, T., Fullerton, S. M., Ali-Khan, S. E., Arbour, L., Burchard, E. G., Cooper, R. S., . . . Daar, A. S. (2009). Race and 
ancestry in biomedical research: Exploring the challenges. Genome Medicine, 1(1), 8. https://doi.org/10.1186/gm8

Cheney-Lippold, J. (2017). We Are Data: Algorithms and the Making of Our Digital Selves. NYU Press. https://doi.
org/10.2307/j.ctt1gk0941

Cooper Owens, D. (2017). Medical Bondage: Race, Gender, and the Origins of American Gynecology (1st ed.). University of 
Georgia Press. https://doi.org/10.2307/j.ctt1pwt69x

Crawford, D. C., Cooke Bailey, J. N., & Briggs, F. B. S. (2019). Mind the gap: Resources required to receive, process and 
interpret research-returned whole genome data. Human Genetics, 138(7), 691–701. https://doi.org/10.1007/s00439-019-
02033-5

Crenshaw, K. (1991). Mapping the Margins: Intersectionality, Identity Politics, and Violence against Women of Color. Stanford 
Law Review, 43(6), 1241–1299. JSTOR. https://doi.org/10.2307/1229039

Daly, M., Hobijn, B., & Pedtke, J. H. (2017). Disappointing facts about the black-white wage gap. FRBSF Economic Letter, 26, 
2017.

Davison, B. J., Gleave, M. E., Goldenberg, S. L., Degner, L. F., Hoffart, D., & Berkowitz, J. (2002). Assessing information 
and decision preferences of men with prostate cancer and their partners. Cancer Nursing, 25(1), 42–49. https://doi.
org/10.1097/00002820-200202000-00009

Dean, M., & Davidson, L. G. (2018). Previvors’ Uncertainty Management Strategies for Hereditary Breast and Ovarian Cancer. 
Health Communication, 33(2), 122–130. https://doi.org/10.1080/10410236.2016.1250187

Dervin, B., Nilan, M., Krenz, D., & Wittet, S. (1982). When cancer strikes: How cancer patients make sense out of their health 
situations. Report to the Office of Cancer Communications, National Cancer Institute. Procurement Order.

DeSantis, C. E., Ma, J., Goding Sauer, A., Newman, L. A., & Jemal, A. (2017). Breast cancer statistics, 2017, racial disparity in 
mortality by state. CA: a Cancer Journal for Clinicians, 67(6), 439–448. https://doi.org/10.3322/caac.21412

Dietze, E. C., Sistrunk, C., Miranda-Carboni, G., O’Regan, R., & Seewaldt, V. L. (2015). Triple-negative breast cancer in African-
American women: Disparities versus biology. Nature Reviews. Cancer, 15(4), 248–254. https://doi.org/10.1038/nrc3896

Doukas, D. J., Localio, A. R., & Li, Y. (2004). Attitudes and beliefs concerning prostate cancer genetic screening. Clinical 
Genetics, 66(5), 445–451. https://doi.org/10.1111/j.1399-0004.2004.00305.x 

Dusenbery, M. (2018). Doing Harm: The Truth About How Bad Medicine and Lazy Science Leave Women Dismissed, 
Misdiagnosed, and Sick (1st ed.). HarperOne.

Ersig, A. L., Werner-Lin, A., Hoskins, L., Young, J., Loud, J. T., Peters, J., & Greene, M. H. (2019). Legacies and Relationships: 
Diverse Social Networks and BRCA1/2 Risk Management Decisions and Actions. Journal of Family Nursing, 25(1), 28–53. 
https://doi.org/10.1177/1074840718815844

Fagerlin, A., Zikmund-Fisher, B. J., & Ubel, P. A. (2011). Helping patients decide: Ten steps to better risk communication. 
Journal of the National Cancer Institute, 103(19), 1436–1443. https://doi.org/10.1093/jnci/djr318

Febbraro, T., Robison, K., Wilbur, J. S., Laprise, J., Bregar, A., Lopes, V., . . . Stuckey, A. (2015). Adherence patterns to National 
Comprehensive Cancer Network (NCCN) guidelines for referral to cancer genetic professionals. Gynecologic Oncology, 
138(1), 109–114. https://doi.org/10.1016/j.ygyno.2015.04.029

Feldman, M. W., & Lewontin, R. C. (2008). Race, ancestry, and medicine. In Revisiting race in a genomic age (Vol. 89, p. 101).
Ford, C. L., & Airhihenbuwa, C. O. (2010). Critical Race Theory, race equity, and public health: Toward antiracism praxis. 

American Journal of Public Health, 100(S1, Suppl 1), S30–S35. https://doi.org/10.2105/AJPH.2009.171058
Freeman, H. P. (2004). Poverty, culture, and social injustice: Determinants of cancer disparities. CA: a Cancer Journal for 

Clinicians, 54(2), 72–77. https://doi.org/10.3322/canjclin.54.2.72
Gaddis, S. M. (2019). Understanding the “How” and “Why” Aspects of Racial-Ethnic Discrimination: A Multimethod 

Approach to Audit Studies. Sociology of Race and Ethnicity (Thousand Oaks, Calif.), 5(4), 443–455. https://doi.
org/10.1177/2332649219870183

Garcia, J. A. (2013). A Holistic Alternative to Current Survey Research Approaches to Race. Mapping “Race”: Critical 
Approaches to Health Disparities Research, 67–83.



54    L. H. Gerido

Garcia, N. M., López, N., & Vélez, V. N. (2018). QuantCrit: Rectifying quantitative methods through critical race theory. Race, 
Ethnicity and Education, 21(2), 149–157. https://doi.org/10.1080/13613324.2017.1377675

Gillborn, D., Warmington, P., & Demack, S. (2018). QuantCrit: Education, Policy, “Big Data” and Principles for a Critical Race 
Theory of Statistics. Race, Ethnicity and Education, 21(2), 158–179. https://doi.org/10.1080/13613324.2017.1377417

Goldsmith, L., Jackson, L., O’Connor, A., & Skirton, H. (2012). Direct-to-consumer genomic testing: Systematic review of 
the literature on user perspectives. European Journal of Human Genetics, 20(8), 811–816. https://doi.org/10.1038/
ejhg.2012.18

Grimmett, C., Pickett, K., Shepherd, J., Welch, K., Recio-Saucedo, A., Streit, E., . . . Foster, C. (2018). Systematic review of the 
empirical investigation of resources to support decision-making regarding BRCA1 and BRCA2 genetic testing in women 
with breast cancer. Patient Education and Counseling, 101(5), 779–788. https://doi.org/10.1016/j.pec.2017.11.016

Hall, M. J., Forman, A. D., Montgomery, S. V., Rainey, K. L., & Daly, M. B. (2015). Understanding patient and provider 
perceptions and expectations of genomic medicine. Journal of Surgical Oncology, 111(1), 9–17. https://doi.org/10.1002/
jso.23712

Han, P. K. J. (2016). Uncertainty and Ambiguity in Health Decisions. In Handbook of Health Decision Science (pp. 133–144). 
New York, NY: Springer; https://doi.org/10.1007/978-1-4939-3486-7_10

Hannah-Moffat, K. (2018). Algorithmic risk governance: Big data analytics, race and information activism in criminal justice 
debates. Theoretical Criminology, 1362480618763582. https://doi.org/10.1177/1362480618763582

Hesse, B. W., Greenberg, A. J., Peterson, E. B., & Chou, W. S. (2017). The health information national trends survey (HINTS): A 
resource for consumer engagement and health communication research. Information Services & Use, 240(2), 330–346. 
https://doi.org/10.3233/ISU-170830

Hesse-Biber, S., Flynn, B., & Farrelly, K. (2018). The Pink Underside: The Commercialization of Medical Risk Assessment and 
Decision-Making Tools for Hereditary Breast Cancer Risk. Qualitative Health Research, 28(10), 1523–1538. https://doi.
org/10.1177/1049732318767395

Himes, D. O., Davis, S. H., Lassetter, J. H., Peterson, N. E., Clayton, M. F., Birmingham, W. C., & Kinney, A. Y. (2019). Does 
family communication matter? Exploring knowledge of breast cancer genetics in cancer families. Journal of Community 
Genetics, 10(4), 481–487. https://doi.org/10.1007/s12687-019-00413-y

Hogarth, R. A. (2017). Medicalizing Blackness: Making Racial Difference in the Atlantic World, 1780-1840. The University of 
North Carolina Press.

Huang, H., Apouey, B., & Andrews, J. (2014). Racial and Ethnic Disparities in Awareness of Cancer Genetic Testing Among 
Online Users: Internet Use, Health Knowledge, and Socio-Demographic Correlates. [edb.]. Journal of Consumer Health on 
the Internet, 18(1), 15–30. https://doi.org/10.1080/15398285.2014.869165

Jackson, F. (1999). African-American responses to the Human Genome Project. Public Understanding of Science (Bristol, 
England), 8(3), 181–191. https://doi.org/10.1088/0963-6625/8/3/303

Jagsi, R., Griffith, K. A., Kurian, A. W., Morrow, M., Hamilton, A. S., Graff, J. J., . . . Hawley, S. T. (2015). Concerns about cancer 
risk and experiences with genetic testing in a diverse population of patients with breast cancer. Journal of Clinical 
Oncology, 33(14), 1584–1591. https://doi.org/10.1200/JCO.2014.58.5885

Jolie, A. (2013, May 14). Opinion | My Medical Choice by Angelina Jolie. The New York Times. https://www.nytimes.
com/2013/05/14/opinion/my-medical-choice.html

Jones, T., McCarthy, A. M., Kim, Y., & Armstrong, K. (2017). Predictors of BRCA1/2 genetic testing among Black women with 
breast cancer: A population-based study. Cancer Medicine, 6(7), 1787–1798. https://doi.org/10.1002/cam4.1120

Kahn, J. (2008). Patenting Race in a Genomic Age. Genomics, Society, and Policy, 4(3), 46. https://doi.org/10.1186/1746-5354-
4-3-46

Kaphingst, K. A., Peterson, E., Zhao, J., Gaysynsky, A., Elrick, A., Hong, S. J., . . . Chou, W. S. (2019). Cancer communication 
research in the era of genomics and precision medicine: A scoping review. Genetics in Medicine, 21(8), 1691–1698. 
https://doi.org/10.1038/s41436-018-0402-0

Kim, G., Sellbom, M., & Ford, K.-L. (2014). Race/ethnicity and measurement equivalence of the Everyday Discrimination Scale. 
Psychological Assessment, 26(3), 892–900. https://doi.org/10.1037/a0036431

Kolor, K., Chen, Z., Grosse, S. D., Rodriguez, J. L., Green, R. F., Dotson, W. D., . . . Khoury, M. J. (2017). BRCA Genetic Testing 
and Receipt of Preventive Interventions Among Women Aged 18-64 Years with Employer-Sponsored Health Insurance 
in Nonmetropolitan and Metropolitan Areas - United States, 2009-2014. MMWR. Surveillance Summaries, 66(15), 1–11. 
https://doi.org/10.15585/mmwr.ss6615a1

Krakow, M., Ratcliff, C. L., Hesse, B. W., & Greenberg-Worisek, A. J. (2017). Assessing genetic literacy awareness and 
knowledge gaps in the US population: Results from the Health Information National Trends Survey. Public Health 
Genomics, 20(6), 343–348. https://doi.org/10.1159/000489117

Kuchenbaecker, K. B., Hopper, J. L., Barnes, D. R., Phillips, K.-A., Mooij, T. M., Roos-Blom, M.-J., . . . Olsson, H., & the 
BRCA1 and BRCA2 Cohort Consortium. (2017). Risks of Breast, Ovarian, and Contralateral Breast Cancer for BRCA1 and 
BRCA2 Mutation Carriers. Journal of the American Medical Association, 317(23), 2402–2416. https://doi.org/10.1001/
jama.2017.7112

Kushalnagar, P., Holcomb, J., & Sadler, G. R. (2019). Genetic testing and eHealth usage among Deaf women. Journal of Genetic 
Counseling, 28(5), 933–939. https://doi.org/10.1002/jgc4.1134



� Racial Disparities in Breast Cancer and Genomic Uncertainty: A QuantCrit Mini-Review    55

Lawal, T. A., Lewis, K. L., Johnston, J. J., Heidlebaugh, A. R., Ng, D., Gaston-Johansson, F. G., . . . Biesecker, L. G. (2018). 
Disclosure of cardiac variants of uncertain significance results in an exome cohort. Clinical Genetics, 93(5), 1022–1029. 
https://doi.org/10.1111/cge.13220

Lea, D. H., Kaphingst, K. A., Bowen, D., Lipkus, I., & Hadley, D. W. (2011). Communicating genetic and genomic 
information: Health literacy and numeracy considerations. Public Health Genomics, 14(4-5), 279–289. https://doi.
org/10.1159/000294191

Lee, S. S., Koenig, B. A., & Richardson, S. S. (Eds.). (2008). Revisiting Race in a Genomic Age. Rutgers University Press.
Levy, D. E., Byfield, S. D., Comstock, C. B., Garber, J. E., Syngal, S., Crown, W. H., & Shields, A. E. (2011). Underutilization 

of BRCA1/2 testing to guide breast cancer treatment: Black and Hispanic women particularly at risk. Genetics in 
Medicine: Official Journal of the American College of Medical Genetics, 13(4), 349–355. https://doi.org/10.1097/
GIM.0b013e3182091ba4

Levy-Lahad, E., Lahad, A., & King, M.-C. (2014). Precision medicine meets public health: Population screening for BRCA1 and 
BRCA2. Journal of the National Cancer Institute, 107(1), 420. https://doi.org/10.1093/jnci/dju420

Lorde, A. (2006). The Cancer Journals (Special Edition). Aunt Lute Books.
Lukwago, S. N., Kreuter, M. W., Holt, C. L., Steger-May, K., Bucholtz, D. C., & Skinner, C. S. (2003). Sociocultural correlates 

of breast cancer knowledge and screening in urban African American women. American Journal of Public Health, 93(8), 
1271–1274. https://doi.org/10.2105/AJPH.93.8.1271

Lynce, F., Smith, K. L., Stein, J., DeMarco, T., Wang, Y., Wang, H., . . . Isaacs, C. (2015). Deleterious BRCA1/2 mutations in an 
urban population of Black women. Breast Cancer Research and Treatment, 153(1), 201–209. https://doi.org/10.1007/
s10549-015-3527-8

Machirori, M., Patch, C., & Metcalfe, A. (2018). Black and Minority Ethnic women’s decision-making for risk reduction 
strategies after BRCA testing: Use of context and knowledge. European Journal of Medical Genetics. https://doi.
org/10.1016/j.ejmg.2018.12.006

Mai, P. L., Vadaparampil, S. T., Breen, N., McNeel, T. S., Wideroff, L., & Graubard, B. I. (2014). Awareness of cancer suscep-
tibility genetic testing: The 2000, 2005, and 2010 National Health Interview Surveys. American Journal of Preventive 
Medicine, 46(5), 440–448. https://doi.org/10.1016/j.amepre.2014.01.002

Malloy-Weir, L. J., Schwartz, L., Yost, J., & McKibbon, K. A. (2016). Empirical relationships between numeracy and treatment 
decision making: A scoping review of the literature. [edselp.]. Patient Education and Counseling, 99(3), 310–325. https://
doi.org/10.1016/j.pec.2015.10.002

Mantwill, S., Monestel-Umaña, S., & Schulz, P. J. (2015). The Relationship between Health Literacy and Health Disparities: A 
Systematic Review. PLoS One, 10(12), e0145455. https://doi.org/10.1371/journal.pone.0145455

Mathew Knowles reveals he is battling breast cancer. (2019, October 2). In Good Morning America. ABC. https://www.
goodmorningamerica.com/culture/story/mathew-knowles-reveals-battling-breast-cancer-men-speak-65979408

Mazzocco, K., Masiero, M., Carriero, M. C., & Pravettoni, G. (2019). The role of emotions in cancer patients’ decision-making. 
Ecancermedicalscience, 13, 914. https://doi.org/10.3332/ecancer.2019.914

McBride, C. M., Birmingham, W. C., & Kinney, A. Y. (2015). Health psychology and translational genomic research: Bringing 
innovation to cancer-related behavioral interventions. The American Psychologist, 70(2), 91–104. https://doi.
org/10.1037/a0036568

McCullough, M. (2019, October 2). Beyonce’s dad, Mathew Knowles, has hereditary breast cancer. What we know about 
BRCA genes. Https://Www.Inquirer.Com. https://www.inquirer.com/health/beyonce-mathew-knowles-breast-cancer-
brca-20191002.html

Methodology Reports | HINTS. (n.d.). National Cancer Institute. Retrieved December 16, 2018, from https://hints.cancer.gov/
data/methodology-reports.aspx

Miron-Shatz, T., Hanoch, Y., Katz, B. A., Doniger, G. M., & Ozanne, E. M. (2015). Willingness to test for BRCA1/2 in high risk 
women: Influenced by risk perception and family experience, rather than by objective or subjective numeracy? Judgment 
& Decision Making, 10(4), 386–399. a9h.

Mode, N. A., Evans, M. K., & Zonderman, A. B. (2016). Race, Neighborhood Economic Status, Income Inequality and Mortality. 
PLoS One, 11(5), e0154535. https://doi.org/10.1371/journal.pone.0154535

Mooney, S. J., & Pejaver, V. (2018). Big data in public health: Terminology, machine learning, and privacy. Annual Review of 
Public Health, 39(1), 95–112. https://doi.org/10.1146/annurev-publhealth-040617-014208

Mouzon, D. M., Taylor, R. J., Nguyen, A. W., Ifatunji, M. A., & Chatters, L. M. (2019). Everyday Discrimination Typologies 
Among Older African Americans: Gender and Socioeconomic Status. The Journals of Gerontology: Series B. https://doi.
org/10.1093/geronb/gbz088

Murray, C. J. L., Kulkarni, S. C., Michaud, C., Tomijima, N., Bulzacchelli, M. T., Iandiorio, T. J., & Ezzati, M. (2006). Eight 
Americas: Investigating mortality disparities across races, counties, and race-counties in the United States. PLoS 
Medicine, 3(9), e260. https://doi.org/10.1371/journal.pmed.0030260

Nelson, A. (2016). The Social Life of DNA: Race, Reparations, and Reconciliation After the Genome (Reprint edition). Beacon 
Press.



56    L. H. Gerido

O’Brien, K. M., Cole, S. R., Tse, C.-K., Perou, C. M., Carey, L. A., Foulkes, W. D., . . . Millikan, R. C. (2010). Intrinsic breast tumor 
subtypes, race, and long-term survival in the Carolina Breast Cancer Study. Clinical Cancer Research, 16(24), 6100–6110. 
https://doi.org/10.1158/1078-0432.CCR-10-1533

OMB DIRECTIVE 15: RACE AND ETHNIC STANDARDS FOR FEDERAL STATISTICS AND ADMINISTRATIVE REPORTING. Retrieved 
October 19, 2019, from https://wonder.cdc.gov/wonder/help/populations/bridged-race/directive15.html

Opatt, D. M., Morrow, M., & Daly, M. (2006). The incidence of BRCA1 and BRCA2 variants of unknown significance varies in 
different ethnic populations. Journal of Clinical Oncology, 24(18_suppl), 10002–10002.

Pal, T., Bonner, D., Cragun, D., Monteiro, A. N. A., Phelan, C., Servais, L., . . . Vadaparampil, S. T. (2015). A high frequency of 
BRCA mutations in young black women with breast cancer residing in Florida. Cancer, 121(23), 4173–4180. https://doi.
org/10.1002/cncr.29645

Pal, T., Vadaparampil, S., Betts, J., Miree, C., Li, S., & Narod, S. A. (2008). BRCA1/2 in high-risk African American women with 
breast cancer: Providing genetic testing through various recruitment strategies. Genetic Testing, 12(3), 401–407. https://
doi.org/10.1089/gte.2007.0108

Peek, M. E., Nunez-Smith, M., Drum, M., & Lewis, T. T. (2011). Adapting the everyday discrimination scale to medical settings: 
Reliability and validity testing in a sample of African American patients. Ethnicity & Disease, 21(4), 502–509.

Peters, E., & Bjalkebring, P. (2015). Multiple numeric competencies: When a number is not just a number. Journal of 
Personality and Social Psychology, 108(5), 802–822. https://doi.org/10.1037/pspp0000019

Phelan, J. C., & Link, B. G. (2015). Is Racism a Fundamental Cause of Inequalities in Health? Annual Review of Sociology, 41(1), 
311–330. https://doi.org/10.1146/annurev-soc-073014-112305

Platt, J., Bollinger, J., Dvoskin, R., Kardia, S. L., & Kaufman, D. (2014). Public preferences regarding informed consent models 
for participation in population-based genomic research. Genetics in Medicine : Official Journal of the American College of 
Medical Genetics, 16(1), 11–18. https://doi.org/10.1038/gim.2013.59

Postolica, R., Iorga, M., Savin, M., Azoicai, D., & Enea, V. (2018). The utility of Leventhal’s model in the analysis of the psycho-
behavioral implications of familial cancer - a literature review. Archives of Medical Science : AMS, 14(5), 1144–1154. 
https://doi.org/10.5114/aoms.2016.63149

Powe, B. D., & Johnson, A. (1995). Fatalism as a barrier to cancer screening among African-Americans: Philosophical 
perspectives. Journal of Religion and Health, 34(2), 119–126. https://doi.org/10.1007/BF02248767

Quillin, J. M. (2016). Lifestyle Risk Factors Among People Who Have Had Cancer Genetic Testing. Journal of Genetic Counseling; 
New York, 25(5), 957–964. http://dx.doi.org.proxy.lib.fsu.edu/10.1007/s10897-015-9925-6

Ramirez, A. G., & Thompson, I. M. (2017). How will the ‘cancer moonshot’ impact health disparities? Cancer Causes & Control, 
28(9), 907–912. https://doi.org/10.1007/s10552-017-0927-6

Reyna, V. F., Nelson, W. L., Han, P. K., & Pignone, M. P. (2015). Decision making and cancer. The American Psychologist, 70(2), 
105–118. https://doi.org/10.1037/a0036834

Richardson, L. C., Henley, S. J., Miller, J. W., Massetti, G., & Thomas, C. C. (2016). Patterns and Trends in Age-Specific 
Black-White Differences in Breast Cancer Incidence and Mortality - United States, 1999-2014. MMWR. Morbidity and 
Mortality Weekly Report, 65(40), 1093–1098. https://doi.org/10.15585/mmwr.mm6540a1

Rini, C., Henderson, G. E., Evans, J. P., Berg, J. S., Foreman, A. K. M., Griesemer, I., . . . Roche, M. I. (2019). Genomic knowledge 
in the context of diagnostic exome sequencing: Changes over time, persistent subgroup differences, and associations 
with psychological sequencing outcomes. Genetics in Medicine, 21(12), 1–9. https://doi.org/10.1038/s41436-019-0622-y

Roberts, M. C., Taber, J. M., & Klein, W. M. (2018). Engagement with Genetic Information and Uptake of Genetic Testing: The 
Role of Trust and Personal Cancer History. Journal of Cancer Education; New York, 33(4), 893–900. http://dx.doi.org.
proxy.lib.fsu.edu/10.1007/s13187-016-1160-9

Roberts, M. C., Turbitt, E., & Klein, W. M. P. (2019). Psychosocial, attitudinal, and demographic correlates of cancer-related 
germline genetic testing in the 2017 Health Information National Trends Survey. Journal of Community Genetics, 10(4), 
453–459. https://doi.org/10.1007/s12687-018-00405-4

Ross, K., Stoler, J., & Carcioppolo, N. (2018). The relationship between low perceived numeracy and cancer knowledge, 
beliefs, and affect. PLoS One, 13(6), e0198992. https://doi.org/10.1371/journal.pone.0198992

Massey, D. S., & Rugh, J. S. (2014). Segregation in Post-Civil Rights America: Stalled Integration or End of the Segregated 
Century? Du Bois Review, 11(2), 205–232. https://doi.org/10.1017/S1742058X13000180

Salloum, R. G., George, T. J., Silver, N., Markham, M.-J., Hall, J. M., Guo, Y., Bian, J., & Shenkman, E. A. (2018). Rural-urban 
and racial-ethnic differences in awareness of direct-to-consumer genetic testing. BMC Public Health; London, 18. http://
dx.doi.org.proxy.lib.fsu.edu/10.1186/s12889-018-5190-6

Sankar, P. L., & Parker, L. S. (2017). The Precision Medicine Initiative’s All of Us Research Program: An agenda for research on 
its ethical, legal, and social issues. Genetics in Medicine, 19(7), 743–750. https://doi.org/10.1038/gim.2016.183

Saulsberry, K., & Terry, S. F. (2013). The need to build trust: A perspective on disparities in genetic testing. Genetic Testing and 
Molecular Biomarkers, 17(9), 647–648. https://doi.org/10.1089/gtmb.2013.1548

Scully, R. (2000). Role of BRCA gene dysfunction in breast and ovarian cancer predisposition. Breast Cancer Research, 2(5), 
324–330. https://doi.org/10.1186/bcr76



� Racial Disparities in Breast Cancer and Genomic Uncertainty: A QuantCrit Mini-Review    57

Seemayer, Z. (2019, October 23). Maury Povich Reflects on How Paternity Tests Became His Show’s Ticket to Ratings Gold 
(Exclusive). Entertainment Tonight. https://www.etonline.com/maury-povich-reflects-on-how-paternity-tests-became-
his-shows-ticket-to-ratings-gold-exclusive

Shields, A. E., Burke, W., & Levy, D. E. (2008). Differential use of available genetic tests among primary care physicians in 
the United States: Results of a national survey. Genetics in Medicine: Official Journal of the American College of Medical 
Genetics, 10(6), 404–414. https://doi.org/10.1097/GIM.0b013e3181770184

Standards for Maintaining, Collecting, and Presenting Federal Data on Race and Ethnicity, (2016). https://www.
federalregister.gov/documents/2016/09/30/2016-23672/standards-for-maintaining-collecting-and-presenting-federal-
data-on-race-and-ethnicity

Staudigl, C., Pfeiler, G., Hrauda, K., Renz, R., Berger, A., Lichtenschopf, R., . . . Tea, M.-K. M. (2016). Changes of Socio-
demographic data of clients seeking genetic counseling for hereditary breast and ovarian cancer due to the “Angelina 
Jolie Effect”. BMC Cancer, 16(1), 436. https://doi.org/10.1186/s12885-016-2472-1

Strekalova, Y. A. (2018). When Trust Is Not Enough: A Serial Mediation Model Explaining the Effect of Race Identity, eHealth 
Information Efficacy, and Information Behavior on Intention to Participate in Clinical Research. Health Education & 
Behavior, 45(6), 1036–1042. https://doi.org/10.1177/1090198118757822

Survey Instruments | HINTS. (2017). https://hints.cancer.gov/data/survey-instruments.aspx
Susswein, L. R., Skrzynia, C., Lange, L. A., Booker, J. K., Graham, M. L., III, & Evans, J. P. (2008). Increased uptake of BRCA1/2 

genetic testing among African American women with a recent diagnosis of breast cancer. Journal of Clinical Oncology, 
26(1), 32–36. https://doi.org/10.1200/JCO.2007.10.6377

Taber, J. M., Chang, C. Q., Lam, T. K., Gillanders, E. M., Hamilton, J. G., & Schully, S. D. (2015). Prevalence and Correlates of 
Receiving and Sharing High-Penetrance Cancer Genetic Test Results: Findings from the Health Information National 
Trends Survey. Public Health Genomics; Basel, 18(2), 67–77. http://dx.doi.org.proxy.lib.fsu.edu/10.1159/000368745

Tabor, H. K., Jamal, S. M., Yu, J.-H., Crouch, J. M., Shankar, A. G., Dent, K. M., . . . Bamshad, M. J. (2017). My46: a Web-based 
tool for self-guided management of genomic test results in research and clinical settings. Genetics in Medicine, 19(4), 
467–475. https://doi.org/10.1038/gim.2016.133

Tracy, B. (2019, October 9). Mathew Knowles Urged Daughters Beyoncé and Solange to Get the BRCA Gene Test After 
Breast Cancer Battle. People. https://people.com/health/mathew-knowles-beyonce-solange-brca-gene-test-breast-
cancer-battle/

Tufekci, Z. (2014). Engineering the public: Big data, surveillance and computational politics. First Monday, 19(7). https://doi.
org/10.5210/fm.v19i7.4901

U.S. Department of Health and Human Services, Office of Disease Prevention and Health Promotion. (2010). National Action 
Plan to Improve Health Literacy—Health.gov. https://health.gov/communication/initiatives/health-literacy-action-plan.
asp

U.S. National Library of Medicine. (2019). Breast cancer. Genetics Home Reference: Your Guide to Understanding Genetic 
Conditions. https://ghr.nlm.nih.gov/condition/breast-cancer

Washington, H. A. (2008). Medical Apartheid: The Dark History of Medical Experimentation on Black Americans from Colonial 
Times to the Present (Reprint edition). Anchor.

Wheeler, S. B., Reeder-Hayes, K. E., & Carey, L. A. (2013). Disparities in breast cancer treatment and outcomes: Biological, 
social, and health system determinants and opportunities for research. The Oncologist, 18(9), 986–993. https://doi.
org/10.1634/theoncologist.2013-0243

Williams, D. R., Lawrence, J. A., & Davis, B. A. (2019). Racism and Health: Evidence and Needed Research. Annual Review of 
Public Health, 40(1), 105–125. https://doi.org/10.1146/annurev-publhealth-040218-043750

Williams, D. R., Yan Yu., Jackson, J. S., & Anderson, N. B. (1997). Racial Differences in Physical and Mental Health: 
Socio-economic Status, Stress and Discrimination. Journal of Health Psychology, 2(3), 335–351. https://doi.
org/10.1177/135910539700200305

Janet Yang, Z., McComas, K., Gay, G., Leonard, J. P., Dannenberg, A. J., & Dillon, H. (2010). From information processing 
to behavioral intentions: Exploring cancer patients’ motivations for clinical trial enrollment. Patient Education and 
Counseling, 79(2), 231–238. https://doi.org/10.1016/j.pec.2009.08.010

Zikmund-Fisher, B. J., Couper, M. P., Singer, E., Levin, C. A., Fowler, F. J., Ziniel, S., Ubel, P. A., & Fagerlin, A. (2010). The 
DECISIONS Study: A Nationwide Survey of United States Adults Regarding 9 Common Medical Decisions. Medical 
Decision Making, 30(5_suppl), 20–34. https://doi.org/10.1177/0272989X09353792

Zuberi, T. (2001). Thicker than blood: How racial statistics lie. U of Minnesota Press.


