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Abstract

Objectives—To review ethical, ethnic/ancestral, and societal issues of genetic and genomic
information and technologies in the context of racial and ethnic health disparities.

Data sources—Research and journal articles, government reports, web sites.

Conclusion—As knowledge of human genetic variation and its link to diseases continues to grow,
some see race and ethnicity well poised to serve as genetic surrogates in predicting disease etiology
and treatment response. However, stereotyping and bias, in clinical interactions can be barriers to
effective treatment for racial and ethnic minority patients.

Implications for nursing practice—The nursing profession has a key role in assuring that
genomic healthcare does not enhance racial and ethnic health inequities. This will require utilization
of new genomic knowledge and caring for each patient as an individual in a culturally and clinically
appropriate manner.
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“The public will increasingly expect that the registered nurse (RN) will use genetic
and genomic information and technology when providing care.” (1)

In September 2005 an independent consensus panel of nurse leaders from clinical, research,
and academic settings was established to outline the minimum competencies needed to prepare
the nursing workforce to deliver genetic and genomic focused nursing care. The result was the
creation of essential nursing competencies for genetics and genomics. One of these core
competencies is that a registered nurse should be able to identify ethical, ethnic/ancestral, and
societal issues related to genetic and genomic information and technologies (1). This article
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addresses ethical, ethnic/ancestral, and societal issues of genetic and genomic information and
technologies in the context of racial and ethnic health disparities and the implications for health
professionals.

We are five years into what has been termed the genome era (2). In this relatively short period
of time knowledge of the human genome has expanded dramatically, overturning widely held
notions about genomic structure and function. The view of the genome as a static collection
of genes has changed to a dynamic network model where overlapping regulatory elements,
coding, and non-coding sequences are transcribed and interact in ways that have yet to be
defined (3). The implementation of haplotype maps and the development of ultra high-
throughput genotyping have shifted the search for gene variants associated with disease away
from small case-control studies towards genome-wide association studies that can assess up to
500,000 single nucleotide polymorhpisms (SNPs), common, yet minute changes that occur in
human DNA, in tens of thousands of individuals (4). As a result, the number of allelic variants
associated with common disease, including cancer, has been climbing, with a burst of
discoveries occurring in the past year. Notably new gene-disease associations have been
identified in breast cancer (5-7), colon cancer (8-10), and prostate cancer (11-14). Often, these
variants occur at different frequencies in different populations. Defining such variation, as well
as differences in larger structural elements (15) and gene expression (16,17), in human
populations and their implications for health has become an important focus of current genomic
research. Given its significant association with health and disease, Science Magazine identified
human genetic variation as the breakthrough of 2007(18).

Studies of human genetic variation are certainly not without their controversies, many of which
result from publicity of unwarranted and unfounded conclusions about innate differences
between human groups. 2007 was also a year of such controversy, precipitated by Nobel
laureate Dr. James Watson’s comments regarding race, genetics and intelligence. Watson
stated in an interview for his book published in 2007 (19) that he is, “... ‘inherently gloomy
about the prospect of Africa’ because “all our social policies are based on the fact that their
intelligence is the same as ours—whereas all the testing says not really”(20). His comments
were widely denounced by the scientific community (21,22).

Thus, the year of human genetic variation was not entirely about celebrating our growing
understanding of the association between genetic individuality and disease but also about our
need to study the social and clinical implications of such findings. It was a year where
discussion of genetics and human difference at times created an uncomfortable undertone of
racism. 2007 emphasized the need for addressing ethical issues surrounding genetic
technologies, genetic information, race, and health inequities, all of which are essential to
improve the public’s health.

There is an ongoing debate surrounding conceptualizations of race. Common understandings
of race conflate biology and culture and place social meaning on physical characteristics
(23). Racial categories can reflect culture, history, socioeconomic, and political status, as well
as ancestral geographic origin (24). That is to say, time and place, as well as legal, political
and religious realities, can impact racial identity. There are multiple dimensions of racial
identity: internal (self-identified), external (what others attribute to an individual), and the
public presentation of an individual’s sense of their racial identity. These components are fluid
and context specific. Social scientists describe racial formation as a “process by which social,
economic and political forces determine the content and importance of racial

categories” (25). Though popular notions of race often create categories based on group
similarities that are phenotypic in nature, the factors influencing racial identity are revealed to
be more complex with critical examination.
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Despite the fluid and socially constructed nature of racial groupings, there have been attempts
to classify individuals into discrete categories throughout history. The word “race” and many
of the ideas about physical and mental human difference associated with it emerged during the
“age of exploration” when increasing interaction with people from different parts of the world
led Europeans to begin to sort individuals into groups (26). For centuries, science has searched
to group people. In 1758 Carolus Linnaeus’ Systema naturae classified the human population
into a four-race system. This model was based on geography and physical features, but also
incorporated negative stereotypes (27). Linnaeus’s student J.F. Bluemenbach shifted racial
taxonomy from a four race system that reflected geography to a linear, five race system that
ranked groups based on their putative worth (28). From this point forward studies of biological
difference between the “races” were frequently coupled with pejorative and racist terms. The
eugenics movement of the late 19 and early 20t centuries (29) perpetuated such division,
articulating them as rooted in genetics.

Today the United States Census Bureau collects race and ethnicity information using standards
set forth by the United States Office of Management and Budget (OMB). These standards are
socially and politically constructed and have changed over time as conceptions of race and
ethnicity have shifted (Table 1). Currently, the OMB standards include five minimum
categories for race (American Indian or Alaska Native, Asian, Black or African American,
Native Hawaiian or Other Pacific Islander, and White) and two categories for ethnicity
(Hispanic or Latino and Not Hispanic or Latino) (30). The existing guidelines, which give
individuals the ability to identify with more than one racial category, arose in response to
criticism that the previous system did not accurately represent the United States population,
specifically the increasing proportion who identify as multiracial (31). OMB included the
caveat: “The racial and ethnic categories set forth in the standards should not be interpreted as
being primarily biological or genetic in reference. Race and ethnicity may be thought of in
terms of social and cultural characteristics as well as ancestry” (30).

Cancer, Genomics, Race and Ethnicity

The fields of cancer research, treatment, and prevention have faced the complexities of using
racial and ethnic categories to predict health related outcomes and make medical decisions.
Some clinicians feel that race and ethnicity are important genetic surrogates and thus can be
useful predictors of treatment regimens. In this model differences in treatment response seen
between racial or ethnic groups are perceived to be due to specific inherited genotypes that
vary in frequency between racial and ethnic groups (32). For example, it has been reported that
African Americans treated for breast cancer experience higher rates of chemotherapy
complications (33), which some researchers and clinicians have suggested is related to
variation in baseline white blood cell counts between patients.

In addition to differences in inherited mutations, differences in cancer causing somatic
mutations that vary with race and ethnicity can also play a role in identifying the most effective
treatments for an individual patient. The anti-cancer drug gefitinib (Iressa; AstraZeneca,
London, UK) has shown evidence of increasing survival for Asian-origin patients with non-
small-cell lung cancer who were refractory to or intolerant of their latest chemotherapy regimen
(34). Researchers have proposed that the mechanism behind increased drug responsiveness of
this population is related to somatic mutations in the epidermal growth factor receptor that
occur more frequently in East Asians, women, non-smokers, and patients with adenocarcinoma
(35). In another example, a high prevalence of basal-like tumors associated with decreased
survival have been found in young African American women with breast cancer (36). Drug
regimens tailored to target basal-like tumors could be a successful treatment option for African
American women with this type of breast cancer. In prostate cancer, differences in the
expression profiles of immune-response genes between tumors in African American and
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European American men have recently been identified, which could have implications for
utilization of immunotherapy treatment (37). Still, relying on the proxies of race and ethnicity
to guide clinical decisions will not be as accurate as directly assessing the genomic and
environmental factors that predict treatment response and efficacy. This is the promise of
personalized medicine (38).

Race and ethnicity are also used in addition to family history as indicators for genetic testing
for known cancer susceptibility variants. The most widely known example of this is BRCA
1/2 testing for breast and ovarian cancer risk. It is documented that mutations are found at
higher rates in individuals with a family history of early onset breast or ovarian cancer,
particularly individuals with Ashkenazi Jewish ancestry (39). Still, a recent study of the
prevalence of BRCAL mutations in an ethnically diverse sample of breast cancer patients
showed that they occurred more frequently than expected in both Hispanic and young African
American women (40) highlighting the need for the consideration of the utilization of genetic
testing in a more diverse population(41).

In addition to testing for genetic susceptibility, cancer screening is another area where race and
ethnicity are used to target racial and ethnic groups that may benefit from screening leading to
early diagnosis. For example, mortality for colorectal cancer in African American men are 2
to 3 times higher than the general population; therefore, this group may benefit from earlier
and more frequent screening for this disease (42). Prostate cancer screening has been identified
asone area for earlier screening of African American men. Jones and colleagues have identified
nurses as having an important role in educating African American men about existing
disparities related to prostate cancer (43).

Rates of cancer incidence, morbidity, and mortality differ among population groups, including
groups defined using the OMB categories. Some of these differences may be explained by
genetic factors, but variation in health outcomes between racial and ethnic groups may also be
attributed to social determinants in health including differences in treatment. Human beings,
including health professionals, make sense of the world using universal cognitive strategies
that categorize people into groups. Acquired beliefs about these groups are unconsciously
applied to individuals who are assigned to them. It has been shown that practitioners
unconsciously make assumptions that their racial and ethnic minority patients will not
understand the diagnosis or will reject certain treatment options and communicate these topics
differently to them, which may lead to disparities in patient outcomes (45-46).

Healthcare providers may also unknowingly interpret symptoms differently based on the race
and ethnicity of the patient, arriving at different clinical decisions and making different
treatment recommendations (47,48). The influence of unconscious stereotyping on how health
professionals act in clinical encounters can impact patient satisfaction and behaviors (44,49).
Thus, the effectiveness of the patient-provider relationship for eliciting positive health
outcomes is influenced by both the conscious and unconscious cognitive processes of both
participants.

In addition to implicit processes, the patient’s and provider’s explicit biases and preferences
can also influence health outcomes. In this way conscious stereotyping in healthcare
interactions and historical distrust of the medical profession are two barriers to effective health
outcomes for minority patients. Lillie-Blanton and colleagues (50) reported that differences in
access and utilization of health services may also play a role in health inequities between
groups. African American and Latino patients are more likely to have a hospital-based rather
than an office-based healthcare provider than white patients, independent of socio-
demographic factors, health status, and insurance status. This difference in provider location
could be a result of geographic or socio-cultural barriers, patient preferences or both (50), but
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can have implications for cost, content and quality of care, which can in turn impact patient
satisfaction and outcomes (51).

Getting at the root causes of racial and ethnic health disparities and identifying interventions
to counteract them will include untangling the effects of implicit and explicit bias in patient
provider interactions and access to, and utilization of, healthcare service. This complexity of
this process is illustrated in the field of cancer, as disparities have been documented in both
risk communication and treatment (51). Blackman and Masi point to several studies that show
variation in follow-up care after cancer-related screenings when comparing racial and ethnic
groups (52). Notably, minority women frequently receive their mammogram results later than
white women (52). Also, white women are more likely than black women to be asked about
family history of breast cancer (53). Disparities in the management of cancer related pain
between racial and ethnic groups (54,55) as well as in utilization of surgery and radiation
(56-58) have also been found.

There is also potential for health disparities to be ameliorated or compounded by the utilization
of genomic technologies and information. For example, studies have shown racial/ethnic
differences in the utilization of BRCAL/2 genetic testing among women with a family history
of breast and ovarian cancer. BRCA1/2 genetic testing is used significantly more by white
women compared to black women even after adjusting for provider-recommendation (59),
barriers of ascertainment and cost (60). The extent to which this difference is explained by
patient preferences is unclear, but is likely influenced by multiple social factors such as
concerns about abuse of genetics information and differences in knowledge about breast cancer
genetics (61). Susswein and colleagues confirmed previous findings that African American
women were less likely to have BRCA1/2 testing, but, interestingly, also found that African
American women participating in their study were more likely to seek out testing after receiving
a cancer diagnosis (60). This suggests that context also matters when exploring the utilization
of genetic testing.

Conclusions

In this era of genomic medicine what can nurses and other health professionals do to provide
the best care to each and every patient? As a first step, increased knowledge of genomics and
its growing relevance for clinical practice is required. Table 2 provides a list of web resources
relevant to genomics and nursing practice. A second step is to recognize and understand the
complexities and challenges of genomics, race, and healthcare and their relevance to health
disparities (62,63). Having this knowledge, we believe, will afford nurses the necessary skills
to provide individualized personal health care to each patient; not as a black or an African
American or a white or a Caucasian patient, but as a patient with a condition for which health
professionals are trained to provide care. The genome era will continue to provide the nursing,
medical and research communities with new information to help personalize treatment.
However, we must be diligent in recognizing that genetic information is not the sole component
towards true individualized care. As social scientists that study how health professionals think
about race and genetics, we believe the following considerations are important to the field of
oncology nursing:

Treat each patient as an individual

This statement seems elementary and self evident; in reality it is a core principle for the
provision of appropriate nursing care. Do not generalize clinical response and patient behaviors
based upon patient characteristics, particularly race and ethnicity. Individualized care and
decision making are what is required, not generalizations and stereotypes.
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Race is not a phenotype

Phenotype is the observed characteristics of an individual, produced by the interaction of genes
and environment (64). Ethnicity and race are not phenotypes, but rather social categories and
groupings that can correlate with genetic variation in the human population. Viewing race as
a phenotype can lead to barriers to effective patient care.

Bias does not equal racism

Humans bring their bias and stereotypes to everything they do. Those biases are not necessarily
intentional or destructive. Seeking to understand implicit and explicit bias presented by the
health professional and the patient is one step in addressing health disparities.

The nursing profession has a key role in assuring that genomic healthcare does not enhance
racial and ethnic health disparities, but rather reduces them. To achieve this goal will require
further understanding of how new genomic knowledge relates to health and disease, and a
willingness to care for each patient as an individual in a culturally and clinically appropriate
manner. Although challenging for all health professionals, we believe nurses and the nursing
profession can offer leadership in the implementation of genomics into healthcare.
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Table 1

U.S. Census race categories, 1800-2000

Year Categories

1800  Free White Males; Free White Females; All other free Persons, except Indians Not Taxed; Slaves

1810 Free White Males; Free White Females; All other free Persons, except Indians Not Taxed; Slaves

1820  Free White Males; Free White Females; Free colored persons, All other persons, except Indians Not Taxed; Slaves

1830  Free White Persons; Free Colored Persons; Slaves

1840  Free White Persons; Free Colored Persons; Slaves

1850  BJack; Mulatto?

1860 Black; Mulatto; (Indian)b

1880  White; Black; Mulatto; Chinese; Indian

1890  White; Black Mulatto; Quadroon; Octoroon; Chinese; Japanese; Indian

1900  White; Black; Chinese; Japanese; Indian

1910  White; Black; Mulatto; Chinese; Japanese; Indian; Other (+ write in)

1920  White; Black; Mulatto; Indian; Chinese; Japanese; Filipino; Hindu; Korean; Other (+ write in)

1930  White; Negro; Mexican; Indian; Chinese; Japanese; Filipino; Hindu; Korean; (Other races, spell out in full)

1940  White; Negro; Indian; Chinese; Japanese; Filipino; Hindu; Korean; (Other races, spell out in full)

1950  White; Negro; Indian; Japanese; Chinese; Filipino; (Other race-spell out)

1960  White; Negro; American Indian; Japanese; Chinese; Filipino; Hawaiian; Part-Hawaiian; Aleut Eskimo, etc.

1970  White; Negro or Black; American Indian; Japanese; Chinese; Filipino; Hawaiian; Korean; Other (print race)

1980  White; Negro or Black; Japanese; Chinese; Filipino; Korean; Vietnamese; American Indian; Asian Indian; Hawaiian; Guamanian; Samoan;
Eskimo; Aleut; Other (specify)

1990  White; Black or Negro; American Indian; Eskimo; Aleut; Chinese; Filipino; Hawaiian; Korean; Vietnamese; Japanese; Asian Indian;
Samoan; Guamanian; Other API (Asian or Pacific Islander); Other race

2000  White; Black, African American, or Negro; American Indian or Alaska Native; Asian Indian; Chinese; Filipino; Japanese; Korean;

Vietnamese; Native Hawaiian; Guamanian or Chamorro; Samoan; Other Asian (Print Race); Other Pacific Islander (Print Race); Some
other race (Print Race)

Note. Categories are presented in the order in which they appeared on schedules.

Source. US Bureau of the Census.

a . . . . .

In 1850, free persons were enumerated on the form for “free inhabitants™; slaves were enumerated on the form designated for “slave inhabitants.”
For the free schedule, the instructions told the enumerators: “In all cases where the person is white leave the space blank in the column marked ‘Color’
”. For the slave schedule, the listed categories were black (B) or mulatto (M).

Although “Indian” was not listed on the census schedule, the instructions read: * ‘Indians’—Indians not taxed are not to be enumerated. The families
of Indians who have renounced tribal rule, and who under State or Territorial laws exercise the rights of citizens, are to be enumerated. In all such

cases write ‘Ind.” opposite their names, in column 6, under heading “Color’.
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Table 2

Web Resources for Cancer Genomic Information

Page 11

Professional Organizations

American Academy of Family Physicians

www.aafp.org

American Academy of Nursing (AAN)

Www.aannet.org

American Board of Medical Genetics (ABMG)

www.abmg.org

American College of Medical Genetics (ACMG)

www.acmg.net

American Medical Association

www.ama-assn.org/ama/pub/category/1799.html

American Nurses Association (ANA)

www.nursingworld.org

American Society of Clinical Oncology (ASCO)

WWW.ascCo0.0rg

American Society of Human Genetics (ASHG)

www.ashg.org

International Society of Nurses in Genetics (ISONG)

www.isong.org

National Coalition for Health Professional Education in Genetics (NCHPEG)

www.nchpeg.org

National Society of Genetic Counselors, Inc. (NSGC)

WWW.Nsgc.org

Oncology Nursing Society (ONS)

WWW.0ns.org

Clinical Genetics Resources

GeneTests

Www.genetests.org

Human Genome Epidemiology Network (HUGENet™)

www.cdc.gov/genomics/hugenet/default.htm

INFOGENETICS

www.infogenetics.org/

Online Mendelian Inheritance in Man (OMIM)

www.ncbi.nlm.nih.gov/entrez/query.fcgl?db=OMIM

Sources for Patient Information and Referrals

Genetics and Rare Diseases Information Center (GARD)

http://www.genome.gov/10000409

Genetic Alliance

www.geneticalliance.org

Talking Glossary

http://www.genome.gov/10002096

Family History Resources

U.S. Surgeon General’s Family History Initiative

www.hhs.gov/familyhistory

Centers for Disease Control and Prevention National Office for Public Health Genomics

http://www.cdc.gov/genomics/fHix.htm

Other Sites

Cancer Genetics Network (CGN)

http://epi.grants.cancer.gov/CGN

National Cancer Institute (NCI)

Www.cancer.gov

National Human Genome Research Institute

WWW.genome.gov

National Institute for Nursing Research (NINR)

www.ninr.nih.gov

Secretary’s Advisory Committee on Genetics, Health and Society (SACGHS)

http://www4.0d.nih.gov/oba/sacghs.htm

Thomas—U.S. Congress on the Internet

www.thomas.gov/

Source: Modified fromVasquez S, Jenkins J. Identifying Appropriate Referrals and Resources (in press).
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