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ABSTRACT 

THE BASIS OF RACIAL CLASSIFICATION: ANCESTRY-INFORMATIVE 

MARKER VERSUS SOCIAL CONTEXT 

 

MARCO MENA 

DECEMBER 2019 

  
Racial classification is very important in American life as it has a significant 

impact on many social issues. There have been different approaches to the basis of racial 

classification. In the latter part of the ninetieth century, race was believed to be 

biologically determined. Mid-twentieth century philosophers embraced structuralism that 

linked racial designation to social institutions. Late twentieth century sociologists 

adopted constructivism that focused on social factors. In the 1960s, the neutral theory of 

molecular evolution emerged, supporting a neutral environmental adaptation approach. 

By the end of the twentieth century, sociobiology arose as a new discourse of bio-

behavioral predisposition based on molecular findings. In the twenty-first century, a new 

group of scholars called for a hybrid approach to racial classification fusing biological 

and social findings.  

 However, the hybrid approach has not yet established a coherent theoretical 

framework to explain racial classification. Studies along this line have not provided 

sufficient evidence based on representative samples. To fill these gaps, this dissertation
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seeks to examine the bases of racial classification: ancestry-informative marker (AIM) 

and social context.  

Two specific research questions guide this study. First, does AIM play a role in 

racial classification? Second, what is the role of social context in racial classification? 

This study proposes a theoretical framework for explaining racial classification and two 

hypotheses for testing. Data from Phosphorus are utilized to determine the basis of racial 

classification. Data combine information for self-identity, identification by others, and 

AIMs from 9,138 clinical subjects referred to carrier screening from patients undergoing 

genetic carrier screening. Binary Logistic Regression and cross-tabulation analyses were 

utilized to test the theoretical framework and hypotheses.  

The results show that there is a relationship between AIMs and self-reported 

racial classification. Individuals tend to choose their racial identity based on their 

ancestry. A significant percentage of patients decided to change their primary racial 

classification during a genetic consultation. Europeans were more driven than any other 

groups to change their racial classification. The findings partly support the hypotheses 

that biological and social forces influence racial classification. These results have 

implications for improving the theories of race and for the Office of Management and 

Budget (OMB) to reconstruct new racial categories.    
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CHAPTER I 

INTRODUCTION 

Racial classification is very important in American life as it has a significant 

impact on equal opportunity, affirmative action, redistricting, access to health care, 

exposure to environmental hazard and medical prevention and strategies (Guo et al. 

2014a). Throughout history, racial classification has been a controversial topic among 

scholars (Du Bois 2007; Herrnestein and Murray 1996; Myrdal 1944; Takaki 1994; Tuan 

and Shiao 2011). There have been different approaches to racial classification. In the 

latter part of the nineteenth century, race was believed to be biologically determined 

(Darwin [1859] 1999). Mid-twentieth century philosophers embraced structuralism (de 

Beauvoir [1949] 1965; Foucault 1964; Lévi-Strauss 1974), and late twentieth century 

sociologists adopted constructivism that focused on social factors (Berger and Luckmann 

1966; Garfinkel [1967] 2002; Giddens 1979).  

In the 1960s, the neutral theory of molecular evolution emerged, supporting a 

neutral environmental adaptation (Kimura 1968; King and Jukes 1969). By the end of the 

twentieth century, sociobiology arose as a new discourse of bio-behavioral predisposition 

based on molecular findings (Alcock 2001; Dawkins 1976; Goldberg 1974; Wilson 

1995). Thereafter, many sociobiologists assumed the neutral selection argument of non-

determinism (Gould and Lewontin 1979). In the twentieth-first century, a new group of 

scholars called for a hybrid approach to racial classification fusing findings from 

constructivism 
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and sociobiology (Bliss 2013; DeLisi and Vaughn 2015; Guo et al. 2014b;  Shiao 2014).  

However, the hybrid approach has not yet designed a coherent paradigm on how 

to address racial classification assertively. Some proponents of the hybrid theory may 

have over-emphasized the importance of genetic factors (Wade 2014). Existing studies 

along this line have not provided sufficient evidence based on representative samples 

(Freese 2011, 2008; Shiao et al. 2012; Shiao 2014). These limitations have given rise to 

the need for the proposed study of racial classification.  

THE RESEARCH PROBLEM  

This dissertation seeks to examine the basis of racial classification, or whether 

race is rooted in ancestry-informative genetic marker or social context. The overarching  

question is: What is the basis of racial classification? Two specific research questions 

help to answer the overarching question: 1) Does ancestry-informative marker (AIM) 

play a role in racial classification? 2) What is the role of social context in racial 

classification?  

 In this study, racial classification or race is defined as the categorization of 

individuals into racial categories. In the U.S., the Office of Management and Budget 

(OMB) recognizes five racial categories: 1) White, 2) Black or African American, 3) 

American Indian or Alaska Native, 4) Asian, and 5) Native Hawaiian or Other Pacific 

Islander (U.S. Census Bureau 2018). In 2000, the U.S. Census began the practice of 

allowing mixed race individuals to choose multiple boxes for the race question. Since 

1960, information on race has been solely based on individuals’ self-identification. In 

other countries such as Canada and Brazil, racial categories may be different. Ancestry-
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informative marker refers to genetic factors pertinent to ancestry. Social context is 

broadly defined as social factors.    

SIGNIFICANCE OF THE STUDY  

This dissertation will provide several contributions. First, it will shed light on 

racial classification from a hybrid approach, so far neglected by constructionists and 

structuralists that represent the mainstream in sociology. In traditional sociology, it is 

unknown that the “linkage disequilibrium” structure of the human genome allows 

documentation of small sets of single nucleotide polymorphisms (SPNs) or (tSNPs) that 

proficiently embody compressed sets of markers (Javed et al. 2011). These markers 

provide the basic understanding of genetic variations for an accurate comparison of 

individuals from contrasting regions and the way the texture of human population can 

vary based on epigenetic circumstances (Friedlaender et al. 2008; Wang et al. 2007). This 

indicates that the environment may play a role in structuring individuals’ genetic 

formation, which in turn may be the cause of their phenotypes. Traditional sociologists 

have only explored the way the social structure builds racial taxonomies guided by 

phenotypes, but they have not researched the genotypes’ biological predisposition and the 

way they currently serve as genetic factors for racial selective health. 

Second, findings of this dissertation may provide a more comprehensive approach 

to racial classification in the sociological discipline. Despite several publications on racial 

classification by geneticists (Bryc et al. 2015; Lee et al. 2010; Lutsey et al. 2012; Tang et 

al. 2005), there have been few sociological studies (Guo et al. 2014a, 2014b) that used 

genetic empirical findings. Thus, this study may contribute to designing blueprints in the 
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emerging field of computational social sciences that demands the use of big datasets 

(Lazer 2017). So far, marker classification has been ascribed to the genetic discipline 

(Collins 2017). Currently, the American Board of Genetic Counseling (ABGC) has 

recognized the Certified Genetic Counselors (CGC) that hold a Master’s Degree in 

Science (Frueh et al. 2011; Genome 2017). Yet there is nothing that impedes sociologists 

from joining this pioneering expedition. Sociologist Matthew J. Salganik (2017) in his 

guide-book provided sketches on how to use big and World Wide Web data to conduct 

new types of studies. Salganik challenged the sociological traditional way of doing 

measurements once proposed by Donald Campbell and Julian Stanley (1963). 

Third, this dissertation will provide a mathematization of phylogenetic statistics 

(Suarez-Diaz 2016) not found in sociological studies and once proposed by Shiao et al. 

2012. Data from Phosphorus1 facilitates genomes analysis using the new microarrays 

software, thus providing more scientific accuracy of human racial genesis that in turn can 

be compared with self-identifications (Javed et al.2011). With the use of microarrays 

software, it is possible to detect rare genetic variants from big genomes data that show 

regional discrepancies due to historical distance (Collins 1999). It also provides statistical 

findings of ecological influences on the individuals’ AIMs. For example, in a study of 

augmentation index and adiposity, Greenfield et al. (2003) found that gene-environment 

interactions play a vital role in genetically varying predisposed individuals’ phenotypic 

variants.  

                                                 
1 Oscar Puig was a Director of Research from Phosphorus, Inc., Secaucus, NJ, USA. Dr. Puig was director 

for the research study titled: 2017. “Evaluating Genetic Ancestry and Self-Reported Ethnicity in the 

Context of Carrier Screening.” BMC Genetics 18:99. https://doi.org/10.1186/s12863-017-0570-y.     

https://doi.org/10.1186/s12863-017-0570-y
https://doi.org/10.1186/s12863-017-0570-y
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Human DNA is comprised of 23 pairs of chromosomes an individual inherited 

from both parents (Appendix A, Steps 4 and 5). Humans’ DNA is almost identical, yet 

there is a small percentage of differences that is sufficient for everyone to develop an 

idiosyncratic variant (Appendix A, Step 6). Moreover, up to now, geneticists agree that 

variants do not represent any significant effect in an individual’s life, but there are some 

variants that are associated with diseases and ancestral-informative markers (Mays et al. 

2003; Appendix A, Step 7). The latter is the focus of this study. 

ORGANIZATION OF THE DISSERTATION 

 After the introductory chapter, Chapter 2 provides a literature review on racial 

classification in the United States. The review covers historical racial classifications 

starting from the nineteenth century “science of race” to emerging contemporary 

approaches. The chapter also reviews different philosophical and theoretical approaches 

in the Western-World toward the meaning and role of race in society. Chapter 3 proposes 

an analytical framework for the basis of racial classification and hypotheses to be tested. 

Chapter 4 provides information about the data, samples, variables, measurements, method of 

analysis, and analytical strategies. Chapter 5 shows the results of the data analysis about 

the basis  of racial classification. The final chapter summarizes the key findings, 

discusses the implications of the findings, and points to directions for future research. 
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CHAPTER II 

LITERATURE REVIEW 

This review covers the following approaches to racial classification: 1) classical 

biological theories, 2) structuralism/social constructionism, 3) neutral theory of molecular 

evolution, 4) sociobiology, and 5) hybrid theories. For the sake of this dissertation, it is 

essential to begin with the classical biological racial taxonomy theories since they 

endorsed the 1800s’ biological “science of race” with its determinist argument.   

CLASSICAL BIOLOGICAL THEORIES 

Francois Bernier did not launch a racialist school of thought, but for sure he was 

one of the first writers to put together a racial taxonomy that centuries later would be 

utilized as the new discourse for the “science of race” (Stuurman 2000:13-14), which 

classified humans using phenotypes characteristics. But truly, it was the “Germanic 

invention” of race literature that unconceivably settled the platform for the popularization 

of the well-known science of race of the modern. David Hume defined races from a 

mental ingenuity approach, where individuals were to be measured based on their rational 

capacity (Eze 2000:697-698). Johann Blumenbach introduced the concept of 

Bildungstrieb, which argued that there was a relapse of the original human kind and is in 

a constant regeneration reaching a final stage (Bernasconi 2006). Immanuel Kant assured 

that there was only a particular latitude in the planet that proved the right formation for 

humanity, which included the Northern regions of Germany (Shell 2006). Fredrick 
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Hegel’s concept of races was entrenched with his philosophy of the human natural soul 

(Laurentiis 2014:611).  

The 1700s-1800s was the epoch for the apogee for the “science of race,” which is 

well known to support human’s polygenesis and survival of the fittest theories (Agassiz 

[1807-1873] 2016; Lamarck [1914] 2009; Spencer [1864] 2011), which ironically 

contradicted Charles Darwin’s ([1859] 1999) single evolutionary genesis line theory 

(Irmscher 2013). Samuel George Morton ([1839] 2015) published the Crania Americana, 

where defended polygenesis by comparing skulls of individuals from contrasting loci. 

The craniometry argument continued with Pierre Paul Broca (2009), who in 1859 

published On the Phenomenon of Hybridity in the Genus Homo, where he justified 

European colonialization of contrasting racial groups: Australian, Caucasian, Mongolian, 

Malayan, Ethiopian, and American. In 1869, Francis Galton published Heredity Genius 

where he proposed the formation of a virtuoso race for society’s sake. To avoid impure 

progenies due to intersexual amalgamation, Galton2 was the first to suggest the creation 

of a eugenic breeding program (Wrangham and Peterson 1996).  

The advent of the Industrial Revolution in the Western world thoroughly 

transformed the social system due to the rapid economic transformation from agricultural 

to urban society (Durkheim [1893] 1964). Such a plan for social transformation gave rise 

to a scholastic way of thinking in assessing society that later was assigned with 

“positivism” (Chambliss and Eglitis 2017). Contradicting Leibniz’ monads, the positivist 

                                                 
2 Nowadays Galton is recognized as the founder of the modern eugenic movement. His ideas influenced the 

formation of the American Birth Control League (now Planned-Parenthood) lead by Margaret Sanger and 

her ideology to reduce the Black population in the U.S. through the deceiving birth control ideology 

(Maafa 21 2009). 
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ideology argued that humans’ behavior is disposed of forces outside their will (Conklin 

2013). Thus, modern criminologists related human races to urban crimes. Cesare 

Lombroso (1911) presented a detailed typology that ascribed natural racial factors such as 

mental insanity, but also included some nurture factors such as poor education and social 

background. Raffaele Garofalo (1885) argued for psychological predispositions and racial 

superiority or inferiority based on natural selection. In that same vein, Vladimir Chizh 

argued that delinquency is an innate biological phenomenon linked to atavisms of 

evolutionary throwback (Kalling 2016). However, the “science of race” did not evolve 

without challenges from monogenesis supporters (Prichard 1839). Enrico Ferri (1917) 

unlike Lombroso and Garofalo did not ascribe crime to racial essentialism or biological 

factors, but to social predictors. 

Many “science of race” writers misinterpreted Charles Darwin’s concept of 

natural selection and coined their own concept of social natural selection that years later 

would serve as the cradle for the justification of racial superiority. In that historical 

epoch, it was not feasible for either faction to produce any serious scientific evidence to 

prove each the other wrong. The dispute would be settled during the mid-twentieth 

century when scientific tools and methods were improved, and the monogenesis faction 

triumphed. Surely, writers like Spencer misunderstood the natural selection theory as 

deterministic (Japp 1901). Sadly, the polygenesis approach settled the terrain for the 

survival of the fittest ideology that was well accepted by scholars during the U.S. modern 

era (Lee 2004). However, adult baby boomers would challenge the “science of race,” and 
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even though they did not embrace the Abrahamic monogenesis lore, they would validate 

the single tree genetic concept (Wilcox 2014).   

The “science of race” provided a pseudo-scientific argument to justify racial 

hierarchy, and it was so convincing that it endured at least until the middle of the 20th 

century. As a result, social policies for racial cataloging had been recommended and 

sometimes even adopted by social science agencies. For example, in 1961 the American 

Association of Physical Anthropologists (AAPA) made an announcement vindicating 

white supremacy (Collopy 2015), which supported the multi-genesis argument. However, 

by the end of the twentieth century social scientific associations changed their postures. 

In 1996, the AAPA published a manifesto supporting a single genesis posture, hence 

allying with social constructivism. In 1978, witnessing a reemerging of biology of race, 

the American Association for the Advancement of Science (AAAS) reported that it is not 

sufficient to only rely in genetic variation (DeFries 1978).  

Because “science of race” had an ethnocentric connotation, current law scholars 

look with suspicion at any biological race theory. Stephen Cornell and Douglas Hartmann 

(2004) held that modern primordialists wrongly utilized the concept of race. Christina 

Sundquist (2009) pled for the judicial system not to be misled once again by the 

biologists on their view of race. Joseph S. Alper (1978) suggested that advocates of 

sociobiology should be more conscious of the way they project their publications since 

they may bring back detrimental ideological agendas. The twentieth century began with a 

new wave of academic social scientists suspicious of the biological science of race, thus, 

approached race from a different angle.   
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STRUCTURALISM/POST-STRUCTURALISM  

Although writers below mentioned did not considered themselves as structuralists 

or post-structuralists, scholars like Leggett (2013) and Young (1995) described them as 

such and divided them in two camps. The structuralists’ philosophy mainly rested on the 

argument that features of human culture must be assessed via their relationship to the 

collectivity that has a social structure. Structuralists believed that by stripping these 

cultural features, we may be able to see how social structure works and shapes the 

individual’ ways of doing things, thinking, perceiving, and feeling (Palmer 2007). The 

philosophical structuralist approach rests on the notion that race is an ascribed 

designation given to individuals based on the ways a society is structured (De Beauvoir 

[1949] 1965; Lévi-Strauss 1974). However, post-structuralist philosophers went further 

to argue that in order to recognize an object, it is required to closely study the object as 

well as the knowledge that formed it (Barthes 1953; Foucault 1964). They argued that the 

true nature of human beings is in essence posteriori not priori. Thus, if nature is 

posteriori, humans’ spirit is formed by societal norms that are constantly trying to fit into 

certain games of truth (Arnold 2012).  

Post-structuralist writers like Michel Foucault were skeptical of human nature’s 

priori formation, thus they rather emphasized on searching the subjectivity of it 

(Wetherell 1999). For this reason, Foucault correlated race with society’s 

power/knowledge. For Foucault, the well-to-do utilize the concept of biopower to exert 

control over people and race is utilized to establish their racial authority (Young 1995). 

Therefore, the biopower of race is but one of the thousand ideologies utilized by the 
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powerful to perpetuate their reign. Ernesto Laclau and Chantal Mouffe argued that 

society is the topography where individuals construct their identities as a result of a 

political hegemony that tend to use social metaphors as a method of social identities 

(Leggett 2013). Post-structuralists do not see any essentiality in human race, but rather 

social entities that forge social identities. In the case of Jacques Derrida, society is a 

subjectification terrain, where identity is subdued to a social subjectivity that in turn is in 

itself structured by forces of power (Glazier 2017). 

CONSTRUCTIONISM  

This section focuses on how social constructionism emerged as a triumphant 

sociological perspective over the “science of race” starting first with the conflict 

theorists. The social construction of race theories first emerged early in the twentieth 

century as a response to the modernist “science of race.” Yet, it is fitting to add here that 

in sociology, the school of social construction was highly influenced by early structuralist 

and post-structuralist philosophical writers like Martin Heidegger, Claude Lévi-Strauss, 

Michel Foucault, Jacques Derrida, Jürgen Habermas, and Louis Althusser (Peters 1994). 

The United States inherited the British-American social structure of racial classifications, 

hence developing racial attitudes that have lasted to present times. Traditional writers 

have been under attack by conflict theorists (Delgado and Stefancic 2013; Navin 2015; 

Takaki 2008; Zinn 2011).  

Conflict theorists were comprised not only of scholars but also of activists 

criticizing the lack of racial equality, undemocratic treatment and curtailing Black folks’ 

self-determinism (Kendhammer 2007). These scholars were urging the sociological 
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profession to focus on the study of race from a social scientific point of view. The earliest 

one, W. E. B. Du Bois, developed the concept of the “double consciousness,” arguing 

that African-Americans were trapped in a social predicament between identifying 

themselves as Americans while at the same time being acknowledged by the White 

dominant group as “mere” Blacks ([1903] 1965). Conflict theorists argued that a specific 

minority ethnic group is caught up in competition against the ethnic-dominant working 

class for all primary resources in society (Wells-Bernett [1892] 2017). Years later, Frantz 

Fanon coined the term “racialization,” arguing that “race is not a biological trait but, 

rather, a historically constructed phenomenon and culturally mediated artifact…’” (Kane 

2007:356).  

 During the first half of the twentieth century, the social scientific approach to race 

was borrowed from Du Bois by University of Chicago sociologists such as Charles 

Horton Cooley (1902) and George Herbert Mead (1934). Cooley coined the concept of 

the “looking glass self,” which describes how an individual’ self develops through 

interpersonal relations and the acknowledgement of others. Mead argued that society is 

the terrain where the individual is caught up in a dialogue between the "me" and the “I,” 

thus forming a self constantly informed by the external social world. Later Blumer (1958) 

would argue that in the U.S. racial identity was not an innate feeling, but something 

resulting from people’s interactions or experience.  

Moreover, the social construction perspective has historical connotations (Berger 

and Luckmann 1966; Berger 1963; Du Bois [1903] 1965; Durkheim [1893] 1964; Graves 

2003, 2004; Omi and Winant 1986; Zack 1993). The second half of the twentieth century 
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was the era for racial politics. Black scholars correlated the structure of power with racial 

domination (Gates 2010; Sterling 2015; West 2001). Most critical of all was Frantz 

Fanon ([1963] 2005), who demonstrated the correlation between Blacks’ economical 

failure and imperialistic agendas wrecking psychological ruin on many Black people. In 

recent years, Joseph Graves Jr. (2003), in his popular The Emperor’s New Clothes, 

contended that race is a product of social construction fomented by the powerful. Sibille 

Merz (2016) held that capitalists have evolved a bio-economy by exploiting racial 

differences. In that same realm, Anthony Ocampo (2016) argued that race for Filipinos 

was no more than a vestige of colonialism. The school of thought of racial politics brings 

together scholars from different fields, whose early writings laid the ground for the 

coining of the term, critical race theory, (CRT) (Delgado and Stefancic 2001). 

It was during the 1960s counterculture revolution in the United States that leftist 

ideologies gained traction (Berman 1999), and the study of race from a biological 

classification was a predictor of racism (Smedley and Smedley 2005). Adding to this set 

of radical ideologies was the civil rights movement that emerged as a school of thought 

supporting minorities’ rights (Stewart and Ruffins 1986). It is the time when the school of 

social constructionism strongly supported by the anthropological discipline emerged with 

the argument that race is a mere concocted word with no real significance (Dunn 1961; 

Fortney and Fredrickson 2004). Also, during the 1960s, sociologists adopted a more 

critical view of social issues (Berger 2016). Then sociologists and legal activists foresaw 

in the term race a weapon used by traditional political parties to promote racial bigotries 

(Freedman 1979; Greely and Hout 2006).  
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CRT was an activist movement that developed in the 1970s-90s by a 

conglomerate of legal defenders to counterattack against racialist policies that targeted 

minorities (Bell 1980; Crenshaw 1997; Delgado 1984; Freeman 1978; Williams 1991). 

Early writings in CRT arose from the 1970s critical legal studies movement (CLS), but 

the CLS’ leftist revolutionary ideology ignored racism as an Americans social issue 

(Crenshaw 1995). Writers from CRT also argued for the intersectionality of reality that 

was ignored by White dominant leftist organizations (Coates, Ferber, and Brunsma 2017; 

Collins [1990] 2008; Crenshaw 1993). This movement was supported by Richard 

Delgado and Jean Stefancic (1993), who argued the U.S. race and sex-based subjugation 

is so well embedded that racism can only be overcome by introducing racial reforms. It 

was the CRT’s writings that would settle the terrain for the merging of the racialist 

theoretical approaches such as the illusionists and racial formation (Feagin and Elias 

2013a:938-39).  

Then social constructivism took a more scientific route, when in 1986, Michael 

Omi and Howard Winant with their book Racial Formation in the United States 

introduced the racial formation theory, which became a turning point in the study of race 

and ethnicity. This new critical perspective went further to describe the way the 

individual’s identity is determined and structured by social, economic, and political 

forces embedded in societal common ideologies. In a sense, Omi and Winant were 

reevaluating and reintroducing George Herbert Mead’s (1934) pragmatic concept of 

“self-behaviorism,” where through humans’ activities meanings are made. The racial 

formation argument would be solidified when Leslie G. Carr in her 1997 book, “Color-
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Blind” Racism, made popular the concept of color blindness in America. Recent 

publications from scholars that support the color-blind stand argued that White 

professionals continue the perpetuation of racism, when taking for granted their 

whiteness privileges (Bonilla-Silva 2009; Hughey, Embrick, and Doane 2015; Markowitz 

and Puchner 2014; Neville et al. 2013).  

Although the Federal government has passed many laws to halt racial 

discrimination in the United States, remnants of a suspected internal colonialism remain 

in our inner cities (Blauner 1969). As a result, in 1998, the American Anthropological 

Association (AAA), criticized the use of the word race as an illusory social ideology to 

manipulate the masses and as a continuation of a colonial racialized system. Advocates of 

the racial illusionist perspective argued that race is a vernacular product that has its roots 

in dogmas attached to society by powerful actors; therefore, it is not a solid concept but a 

fleeting cloud (Haney-Lopez 1994, 2007). They inferred that the concept of race could be 

subjective and elusive based on epochs (Azoulay 1997; Headley 2013; Higham 2004).  

From the above thread of argument, racial nominalists argued that race is not 

biological but is a strong social cohesive variant for minorities in a racialized society, so 

they rejected the illusionists’ anti-classification proposal (ASA 2003; Davenport, 2016; 

Hoffman 2004; Jeffers 2013; Johnson 2009; Lowe 2009; Sundstrom 2002; Waters 2000). 

Racial nominalists argued that racial illusionism is well embedded in the U.S.’s legal 

system but adopting an anti-racial classification approach may not be useful for ethnic 

minority plaintiffs (Adams 2011; Employment Discrimination 2012, Levinson 2011). 
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In recent times, the critical race perspective has been projected in the writings of 

the state social theorists, who claimed that race could serve as a historical measurement, 

where people inherited unwanted racialized classifications (Zinn 2011). These theorists 

used historicism as a basic argument for contemporary racial classification, which in turn 

perpetuates racism in the United States (Feagin and Elias 2013b). They also demonstrated 

that throughout the nation’s history, racial formation has been utilized as a political 

instrument of manipulation (Appiah 1986; HoSang, LaBennett, and Pulido 2012; 

Michaels 2002; Myrdal 1944; Sanjek 1996). Accordingly, a racial ideological 

manipulation has been recently noticed in mezzo level governmental institutions such as 

multiracial colleges, where minority students experience micro-aggressions (Guillermo-

Wann 2013). While some social theorists claimed that race is a capitalist tool to sort out 

workers (Beasley 2010; Brown 2010), others like Reed (2013) went further to suggest a 

Marxist agenda as a counterattack ideology.  

With the emergence of a multiracial population in the United States, some 

scholars realized that the U.S. Census is not providing an accurate definition of race for 

this new growing interracial society (Harris 2002; Prewitt 2004; Waters 1998). Other 

scholars came to the realization that a DNA analysis for identifying ethnic ancestry is the 

most powerful technological tool to clarify ancestral historical records (Hirschman, 

Vance, and Harris 2000). The most assertive scholars to attack this embryonic social 

phenomenon were Peter Wade and his colleagues (2014) who conducted a genetic 

analysis of mestizos in Brazil, Colombia, and Mexico. But among the three nations, 

Brazil is the only country in Latin-America that has adopted an affirmative action policy 
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to halt racism and to give incentive to those previously excluded (Racusen 2012). For this 

reason, Wade et al. (2014) found that in many cases their results were contradictory to the 

affirmative action policy in Brazil, for many subjects had a high count of White or Black 

genomes that were not visible in their phenotypes, thus contradicting their self-identity 

reports.  

NEUTRAL THEORY OF MOLECULAR EVOLUTION 

The neutral theory of molecular evolution was coined by geneticist Motoo 

Kimura (1954) and directly challenged Charles Darwin’s natural selection ([1859] 1999). 

Darwin’s evolutionary theory was received by the scientific community as deterministic 

(Hull 1978). On the contrary, Kimura argued that at the molecular level, variations within 

and between species are not caused by natural selection as stated by Darwin, but by 

genetic drifts of mutant alleles that are neutral. Although Kimura admitted that phenotype 

evolution is truly meticulous and is shaped by natural selection, he added that the genetic 

variation within a species is relational based on population size, resulting in a “paradox of 

variations.” This selective neutral paradox can be neither beneficial nor detrimental. The 

neutral theory holds that evolutionary changes have no effect on genes, thus natural 

selection does not have a determinant effect in human’s fitness (Reece et al. 2011:550).   

The neutral theory of molecular evolution is currently well accepted, and many 

contemporary biologists even have admitted that DNA polymorphism is the product of 

population size and neutral mutation through generations (Takahata 1996). Thus, the 

study of DNA polymorphism is highly suggested by neutralists since it provides the 

proper tools to discover human ancestral traits. Moreover, the use of DNA polymorphism 
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allows for the study of remote and unexplored regions, hence comparing gene variations 

and tracking evolutionary and environmental forces (Cavalli-Sforza 2005; Coop et al. 

2009). Biologists Andreas Wollstein and Wolfgang Stephan (2016) explained that by 

considering an alleles a and A at a bi-allelic locus, in a diploid, we can obtain an 

organism’ variation and its heterozygosity. With these genome equations, they challenged 

the biological deterministic approach of natural selection.   

Moreover, Wollstein and Stephan (2016) argued that a value that fits the 

endurance allele might be assigned as a possible genotype aa, aA, and AA. Thus, in this 

case mutations are neutral if the aptness effects end up being the same (Waa = WaA = 

WAA), which is usually reflected in most human variations (Wollstein and Stephan 2016). 

The neutral theory of molecular evolution allowed new arguments of variations among 

species that are not necessarily determined solely by nature, but by interactions with the 

loci. At the same time, the use of the neutral theory of molecular evolution could be vital 

in contrasting individuals from different continents based on skin pigmentation as a 

product of environmental loci and AIMs. Indirectly, Kimura not only challenged 

Darwinian’s deterministic arguments, but those proponents of constructivism and 

structuralism who saw race only as a chimera.  

SOCIOBIOLOGY: THE NEW SYNTHESIS  

In the Western world, credit is given to Georg Simmel (1971) for being the first 

scholar to explain the development of human identity as a product of social construction 

credit is also given to Alfred Schutz ([1932] 1967). Earlier, Emile Durkheim ([1893] 

1964) predicted the transition from traditional to modern social integration. Durkheim 
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argued that due to structural interdependence individuals would slowly give up their 

racial identity for social identity in organically solidarity modern society (Guess 2006). 

He did not negate that race had some biological connotations, yet in his days, it was 

impossible to scrutinize race from a biological standpoint due to the underdeveloped 

technology. Durkheim saw racial identity as something likely to disappear.  

However, sociobiology in the second half of the twentieth century shed new light 

on the old argument of biological race. In 1975, Biologist Edward O. Wilson (2000) 

published his bestseller Sociobiology, where he argued that there were some biological 

predispositions in human behaviors and these traits were found on the molecular level. 

Sociobiology became a school of thought, where a consortium of scholars began to argue 

that human nature is basically the result of our epigenetic formation. They argued that 

certain behaviors are results of the evolutionary perpetuation of genetic expressions 

inherited by natural selection (Barash 1977; Dawkins 1976; Wilson 2001).  

The sociobiology argument would directly challenge the twentieth century’s 

conception of the social construction of race. Although first sociobiologists began 

supporting Darwin’s natural selection of evolutionary adaptation (Wilson 1978), by the 

end of the twentieth century Kimura’ subtle challenge provided a fertile ground for non-

deterministic sociobiologists. It is valid to add that proponents of sociobiology were 

divided in their approaches on natural and neutral adaptations (Smocovitis 1996). The 

neutral sociobiologists reclaimed Kimura’s neutral evolutionary argument and included it 

in their socio-biological paradigm (Bentley and Batty 2011). For them, race is not 
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deterministic, but unpredictable based on individuals’ AIM and environmental 

surroundings and geographical latitudes (Freese 2008). 

Sociobiology is not an independent theory, but a school of thought that draws 

from zoology, anthropology, archeology, and population genetics (Bolin and Bolin 

1980:154). While the neutral selection theory focuses on evolution at the molecular level 

as a non-adaptive process (Oubre 2005), sociobiology argued that the epigenetic reality 

does not involve changes in the DNA sequences (Wilson 1978). Currently, a small group 

of sociologists emphasize the utilization of AIM (Shiao et al. 2012), building a different 

perspective than the social constructivists. Some geneticists argued for the inclusion of 

AIM to detect heritable diseases by sequencing the so-called second human genome that 

can be extracted by transfect to a cell with a synthetic chromosome (Gibson and Venter 

2014). Other geneticists are calling for the formation of a gene-environmental model that 

may explain medical ethnic susceptibility (Karlsen and Nazroo 2002; Rotimi and Jorde 

2010).  

Determinists hold the argument that natural selections are found in each species 

(Darwin [1859] 1999; de Waal 2006; Godfry-Smith 2009; Goldberg 1999; Wade 2014; 

Sarich and Miele 2004; Wald 1978). However, non-determinists hold that there is a 

genetic drift of neutral selection due to cultural interference (Campbell and Tishkoff 

2008; Fausto-Sterling 2004; Fuentes 2016; Ingold 1995; Laland, Odling-Smeet and 

Feldman 2001). Hence, this study divides them in two camps: 1) a deterministic camp 

that supports Darwin’s natural selection of adaptation, and 2) a non-deterministic camp 

that supports Kimura’s neutral adaptation. 
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John L. Fuller (1978), a researcher for the American Association for the 

Advancement of Science (AAAS), observed genomes as products of natural selection, yet 

he assured that this does not dictate a genetic determinism in human behavior. In a report 

to the AAAS, geneticist John DeFries (1978) stated that he found low incidences of 

alleles that lower intelligence, thus the argument of nature determinism was incoherent. 

Non-deterministic sociobiologists maintained that cultural differences are the result of 

cultural genetic niches resulting from ecological influence in humans’ genomes (Dunn 

1961; Kephart 1960). Edward Wilson ([1975] 2000) argued that the milieu changes one’s 

genes, then resulting in an environmental assimilation, but this would happen only if the 

process goes well for a specific species under the right environmental pressure. Hence, 

non-deterministic sociobiologists supported the argument that the causes of gene 

modifications are attributed to the fact that some human groups immigrate, while others 

remain sedentary (Freedman 1979). They added that this fusion of genetic predisposition 

with that of environmental adaptations may end up as cultural innovations (Silverberg 

1978; Wilson 1999). 

Non-deterministic sociobiologists argued that there is a two-way street, where 

nature and nurture interact for a final natural composition, e.g., ecological context and 

DNA structure (Silverberg 1978). They understood that their perspective would upgrade 

many other faculties, instead of challenging. Sociobiology attracted the attention of 

scholars of multiple disciplines that found some links with their studies. Sociologist 

Steven Goldberg (1996) argued for the biological factors that predispose human 

behaviors. In an episode that rarely happens in the scholastic world, proponents of 
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faith/science found harmony with sociobiology (Pope 1998; Wilcox 2014; Williams 

2000). Theologian Williams (2000) found that sociobiology confirmed Biblical truths 

about original sin, since it described human beings as conflicted, cooperative, and free. 

Pope (1998) understood that sociobiology supported theological ethics involving 

humans’ emotions that are naturally predisposed but are not always impelled to act in a 

certain way. Wilcox (2014) then used sociobiology findings to re-examine Biblical truths 

on the genesis of the human being and even questioned the traditional belief that the 

genesis occurred in Mesopotamia for Africa as the epicenter.     

THE HYBRID APPROACH 

The hybrid approach stems from a fusion of Kimura’s non-deterministic 

molecular findings with arguments from constructivists’ historicism of race. With the 

discovery of the helix structure of the DNA, James Watson opened the door to new 

bioethical dilemmas. Currently, there is an interdisciplinary collaboration of social 

scientists endorsing a hybrid approach between social and natural sciences (Appiah 2006; 

Barkow 1982; Belsky and Israel 2014; Chagnon 1982; Durham 1982;  Freese 2011; 

Fuentes 2016; Hatemi et al. 2011; Holton 1978; Ingold 1995; Liu and Guo 2016; 

Livingstone 1978; Losco 2011; Masters 1982; Nash 2012; Osemwegie 2008; Schaefer 

2015; Schubert 1982; Shiao et al. 2012; Silverberg 1978; Skinner 2007; Strasser 2011; 

Wahlke 1982; Washburn 1978; Wiegele 1982). Sociologists Shiao et al. (2012) argued 

that there is enough evidence to support a biological basis on genomic clusters for racial 

classification, and they called for a reconceptualization of racial classification. However, 

hybridists have some difficulties in their attempts to adopt biological findings.  
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For many decades now, the sociological discipline had adopted a social 

constructionist approach to race as a given fact (ASA 2003). Likewise, structuralists and 

post-structuralists understood biology as nothing more than a conceptual tool for the 

powerful to manipulate the masses (De Beauvoir [1949] 1965; Foucault 1964). On the 

contrary, geneticists saw racial classification from a clustering perspective, henceforth 

suggesting the diluting of the word race in favor of regional loci (Tang et al. 2005). The 

21st century brought new biotechnologies and new bio-methods to approach racial 

classification. It is now evident that a person can carry on ancestral racial genes, which in 

turn can explain medical predispositions (Lutsey et al. 2012). Nonetheless, the school of 

social construction is still suspicious of any biological argument on race (Sundquist 

2009). There is an evidently distrustful attitude toward how biological findings would 

help scholars in conducting racial classification without racist connotations. However, 

many sociologists have argued that the sociological discipline can no longer ignore the 

inclusion of biological findings.  

In 2014, the journal Sociological Theory dedicated a symposium on Shiao et al.’s 

(2012) article on genomes as a viable way to study racial classification, in which three 

social constructivist scholastic camps differed. The dissenter camps, Fujimura et al. 

(2014), HoSang (2014), and Morning (2014a), predicted that if scholars consider the 

study of human race through biological lenses they would not stop until they hit bottom 

as had happened during the “science of race” era. In an earlier publication, Charles 

Frankel (1982) stated that sociobiology does not explicate the profound elements of the 

human spirit such as hate, love, good or bad. The dissenting argument continued with 
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Braun et al. (2007) and Morning (2011), who saw in sociobiology a frenetic assumption 

that may lead to serious medical errors. Other scholars maintained that genomic science 

provides illegitimate assumptions that may affect ethnic relations (Mncube 2015; Winther 

et al. 2013). Ronald Sundstrom (2002) added that race is not a genuine biological 

category, and therefore, is not real. 

Nevertheless, constructionists base their arguments on a heavy use of phenotypes 

and physiognomies to describe racial characteristics. But in this era of prestigious 

laboratories and pharmaceutics, the use of AIM is in great demand in approaching 

illnesses and phenotypes alone are no longer useful for racial classification (Morgan 

2017; Oleksyk, Brukhin, and O’Brien 2015; Owens 2012). Geneticists have been 

insistent in articulating the importance of the study of racial classification by comparing 

social and ancestral information (Bryc et al. 2015; Mersha and Abede 2015). So far, this 

has been rarely done from a sociological standpoint but mainly by geneticists and 

biologists (Gibbons 2017; Lee et al. 2010; Londin et al. 2010; Lutsey et al. 2012; Tang et 

al. 2005). Nowadays, with the use of genetic big-data-sets instead of survey 

questionnaires where the interviewer assumes an objective point of view, researchers can 

conduct regression analysis of new genetic variables by using microarray technologies 

(Collins 1999). The use of genome data surpasses the subjective arguments that are based 

on the use of surveys based on questions and answers formulas, which in turn is highly 

used in the social sciences (Mersha and Abede 2015).    

The Western world has passed from an informative society to a biotech society. In 

academia there has emerged a demand for the use of molecular data instead of the 
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morphological data to measure natural predispositions (Andreasen 1998; Barbujani and 

Goldstein 2004; Bharati et al. 2005; Suarez-Diaz 2016; Washburn 1983). As recent 

studies show, there is an undebatable correlation between ecological surroundings and 

predisposed diseases (Alarcon 2001; Alcock 2001; Manolio et al. 2007; Moltke et al. 

2014; Perks et al. 2017). Besides, it is currently known that with the use of genomic 

sequences neurobiologists can prescribe exact medications to target specific illness that 

can be tracked down by genetic predispositions (Collins 2017). Also, it is no longer a 

secret that racial markers are related to heritable illnesses in individuals and can be traced 

through their AIM (Morgan 2017; Wade et al. 2014). 

Yet, ethnographic, anthropometric, demographic, and craniometric variations are 

still in use when discussing morphological and regional differentiations among races 

(Barbujani and Goldstain 2004; Bharati et al. 2005; Buretic-Tomljanovic et al. 2007; 

Müller-Schwarze 2015). But, there is no implementation of a molecular methodology to 

provide an accurate meaning of morphological differences. Wade et al. (2014) engaged in 

genomic-ethnographic studies and found that the concepts of race, nation, and gender are 

continually reformulated for individuals who may pose contrasting genomes counts with 

their phenotypes.  

Consequently, by the end of the twentieth century, a small group of sociologists 

took a radical turn in adapting the non-deterministic sociobiological argument and began 

to integrate it into their writings as a possible solution for racial classification (Guo et al. 

2014a; Roth 2010). Others like Catherine Bliss (2013) formed a scholastic bridge in 

scientific debates to bring together memories of racial discrimination with science-based 
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activism to battle for social justice. This new group of sociologists who adopted 

biological findings argued that the genomic causations are never in competition with 

social conditions but are products of them (Freese 2008). This new group has pioneered a 

hybrid theoretical spectrum.  

The hybrid theoretical spectrum is comprised of scholars trying to correlate social 

contexts with biological predispositions (Wilson 1999). For this task, they have depended 

on the neutral theory of molecular evolution, which states that specific genes can turn 

into a neutral position, while being defiant toward a natural determinism (Darwin 1859). 

The neutral theory also held that individuals may experience a somatic mutation, which is 

a structural genetic change from a mutation not inherited from parents and it is not 

transferable to offspring. Somatic mutations can be a result of environmental causes: 

ultraviolet radiation, exposure to harmful chemical compositions (Martincorena and 

Campbell 2015).  

However, it is noteworthy that Kimura and his followers provided a social 

argument on how the neutral molecular argument may be combined using sociological 

theory to explain a social phenomenon. Clearly, there is a gap between the molecular 

level and the social paradigm of self-development; and this can only be intersected by 

uniting both domains (Washburn 1983). So far, each discipline is conducting studies 

independently and haphazardly borrowing each other’s concepts and findings. Sociologist 

Catherine Bliss in her book Social by Nature: The Promise and Peril of Sociogenomics. 

(2018) is calling for the social and the genetic fields to clarify oddness, while at the same 

time search for a responsible way to critically engage in sociogenomics. 
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SUMMARY 

Although it is true that the race conflict theory settled the ground for the study of 

race from a legal view, most of its advocates approached race from an activist point of view 

instead of a scientific one. Meanwhile, structuralists, post-structuralists, and constructionists 

agreed that the term race is an abstract concept that is the result of social institutions, which 

in turn is based on those collective features. However, neither structuralists nor 

constructionists provided any scientific model to disprove bimolecular findings’ 

correlations with racial alleles. While the term race may be socially constructed, the 

biological predisposition cannot be denied, and in that field, social scientists and 

philosophers are proven novices.  

In the future, the molecular world may allow the use of synthetic chromosomes; at 

that time, it would be more accurate to target illnesses based on individuals’ AIMs (Zhang 

et al. 2017). Then the use of “racial appropriate collective description” as prescribed by the 

OMB’s Federal’s Directive N. 15 (Centers for Disease Control and Prevention 1977) would 

no longer be viable. Truthfully, continuing to approach race from a subjective stand would 

lead us to a monotonous and myopic stance ignoring new biological scientific findings 

(Losco 2011). So far, sociology has been well-equipped in its race historicism and social 

structures, but not from a genetic stance. The 21st century is the turning point from the 

archaic to a biotechnological way of doing racial classification. The importance of studying 

racial classifications from a nontraditional approach rests in the reality that now individuals 

can get access to their AIMs (Collins 2017). Although hybridists had acknowledged the 

recent rise of the genome big data-sets that facilitate arguments from a molecular 
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perspective, there still are not many studies that use them to explore for ancestral racial 

classification.  

One of the few studies conducted by social scientists who used big genome data-

sets was conducted by Wade et al. (2014) and compared genetic data among mestizos 

from Brazil, Mexico, and Colombia. They found that a person from White traits might 

display 30 to 40 percent of African or Native genes and vice-versa. Similarly, Lorenzo et 

al. (2014) conducted a study at the Tibetan high-altitude loci and found that unlike sea-

level dwellers, Tibetans had developed genetic adaptations that allow them to survive in 

that climate of hypoxic loci. However, Lorenzo et al. (2014) belong to the genetic 

discipline and, unfortunately, most of the social scientists in hybrid literature have not 

conducted a serious racial classification study using genomic big datasets. The 

sociological literature would be better off with studies that combine variables like 

ancestry self-reported identity, social context, and ancestral-informative markers. These 

variables can be obtained in the datasets collected by Phosphorus and can be found in 

dbGAP database with software accession phs001482.v1.p1.
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CHAPTER III 

THEORETICAL FRAMEWORK AND HYPOTHESES 

This study seeks to develop an inclusive theoretical model that explains racial 

classification. I will argue that racial classification is built on two sources: AIM and 

social context. This chapter covers the analytical framework and hypotheses.  

ANALYTICAL FRAMEWORK 

This study anticipates a wide-ranging theoretical model that blends the prevailing 

determinants found in the literature to elucidate racial classification in the United States 

to answer the two research questions stated in Chapter 1. I propose an analytical 

framework that includes the suitable ideas of four scholastic approaches: structuralism, 

social construction of reality, non-deterministic sociobiology, and hybridism. According 

to this analytical framework, racial classification in the United States can be explained by 

two determinants: AIM and social context.  

I expect that AIM plays an essential but limited role in racial classification. Truly, 

without AIM, racial classification is baseless at a legal-laboratory level. Yet, AIM is 

subject to scientific manipulation as the elite of a society decide how to classify people 

into different racial categories (Williams 2011). Social constructionists argue that racial 

identification is a product of vernacular imaginations prompted by social context 

(Anderson 1983), thus a product of the collective consciousness (Haney-Lopez 1994). As 

Kwame Anthony Appiah (2006:379) stated, “We live in a scientific civilization,” where 

people have begun to approach racial categories from a scientific angle. At the same time, 
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Appiah recognized that social identities at the local contexts are even more important for 

they create racial solidarity (2006). Thus, in prima facie, AIM loses terrain against 

phenotype, for it takes scientific scrutiny for an individual to justify a racial category 

while it is practical to self-identify based on physiognomies.    

Because we live in a biotech society, at a laboratory level AIM can become an 

important variable that determines racial classification in the U.S. The more we enter the 

biotech society, the more terrain constructionists lose, for self-identity is meaningless to 

clinicians. They foresee race from a different angle and use different tools to measure it. 

For example, clinical epidemiologists consider ancestral linkage with specific genetic 

variants and these variants can be used to detect specific human diseases of controlled 

populations (Yang et al. 2005). Another example is found among criminologists, who are 

conducting DNA analyses by collecting individualized single cells left at crime scene, 

then connecting them to ancient human remains (Giardina, Spinella, and Novelli 2011). 

In both examples, genes are linked to humans’ ancestral markers; thus, for natural 

scientists AIMs are key in locating findings based on racial markers. It is not a 

coincidence that the genetic scholars are valuing AIM as a cornerstone variable for 

further investigations for regional ancestral markers. However, away from the 

laboratories AIMs lose terrain against social realities that on occasion tend to be brutal 

and unreasonable. Therefore, my prediction was that AIM has a marginal role in race 

classification in the United States  

I anticipate that the effect of social context on racial classification is much more 

significant than AIM. For social context is composed of many forces that trap and 
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immerse individuals in constant situations, interacting and interplay, while individuals 

usually refer to their genetic ancestry only when they are prompted to do so. Moreover, 

my assumption borrows much from evidence found in the literature. For example, in a 

similar research study conducted by sociologists who support the hybridist approach, Guo 

et al. (2014a) found that social forces trump biology in racial classification. In another 

quantitative study on Puerto Rican women, sociologists Landale and Oropesa (2002) 

found that participants actively produce and succeed in creating their identities as they 

respond to the demands of the social context. In specific historical and social conditions, 

social context may overrule any scientific knowledge that individuals may have of their 

ancestry.   

Indeed, social context plays a greater role than AIM in determining racial 

classification. For self-identification still is the key variable used by major governmental 

racial taxonomies and subsequently social context plays a great role in shaping racial 

self-identity. Now, self-identity starts flourishing from childhood, where the child 

acquires and develops a sense of identity structured by group memberships related to 

gender, ethnicity, and nationality (Bennett and Sani 2004). By the time individuals reach 

adulthood, they have been well  socialized by many social agencies. These social 

agencies unconsciously prompt individuals to develop a social identity. The census 

managed by OMB based on self-identity (Snipp 2003). Another institutional agency is 

the judicial system that sorts out litigants’ racial classification using their skin color 

(Johnson 2009). A third are commercial and educational organizations.    



 

32 
 

For this reason, structuralists consider self-identity as a malleable coverlet based 

on how society is structured (De Beauvoir [1949] 1965; Barthes 1953). Thus, for 

structuralists and post-structuralists race has no biological essentiality (Foucault 1964; 

Lévi-Strauss 1974) as below is affirmed by sociobiologists and hybridists. In that same 

line, constructionists see individuals’ identity as a mere product of constant interaction 

with society-imposed knowledge (Berger 1963). Definitively both approaches were 

suspicious on how the use of biological findings may had conflated with totalitarian 

ideologies that prevailed during WWI and WWII. Yet, during the great wars era the 

computerized technology was underdeveloped and sociological findings were obtained 

through what sociologist Richard Swedberg (2015) called “sociological librarians.” The 

twentieth-first century opened the doors to the microsatellite software, hence prompting 

some sociologists to adopt the hybridist approach, which proposes a better argument on 

racial classification.     

Endorsers of the hybridist approach are pioneers in foreseeing the valuable 

contribution that AIM may provide for the accuracy of racial classification (Guo et al. 

2014b; Shiao et al. 2012). AIM provides a mathematical level of homozygosity and 

heterozygosity. Genetic proportions dictate how much an individual may claim 

association with a racial group. Homozygosity counts describe a full genetic component 

of a group genotype, while heterozygosity counts can tell us more about the structure of 

the group even its medical predisposition (Perks et al. 2017:1-2). From the 1970s to the 

present, sociobiologists have been arguing that individuals’ epigenetic is the result of a 

dialogue between predisposed ancestry and environmental influences (Wilson 1978).  
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Without doubt, it is imperative to include genetic datasets to conduct studies on 

racial classification. Currently, social scientists are lacking knowledge of how-to use bio-

technologic tools that can help them merge data science with social data, consequently 

only using social data in their research studies (Salganik 2017). For this reason, in recent 

years hybridist sociologists are suggesting for the field of sociology to embrace new 

genetics findings for a new argument on racial classification (Shiao et al. 2012), for it is 

the more accurate way to assure individuals’ self-identity and it produces a reliable racial 

taxonomy.    

HYPOTHESES  

 The general hypothesis for this study is that both AIM and social context 

influence racial classification, but they have different effects. Currently, in the United 

States individuals experience a binary reality, where at the macro-level they are prompted 

to ascribe to a racial identity based on their visual phenotypes, while at the micro-level 

they are required to ascribe to their genetic predisposition. The macro-level relates to the 

social surroundings, where the individuals engage in an invisible collective consciousness 

dialogue where they develop, shape, and re-shape their racial-identity (Durkheim [1893] 

1964). In contrast, the micro-level links the individuals to their ancestral genetic structure 

that provides them with their genetic blueprint. This blueprint is the empirical database 

where the individuals obtain their genetic predispositions found in alleles that at the same 

time mark their racial/ethnic category (Hirschman, Vance, and Harris 2019). Thus, to 

explicate the general hypothesis, I specifically will test two hypotheses that reflect the 

above research questions.   
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H1: AIM or gene is a necessary base of racial classification.  

Racial classification is not totally arbitrary and cannot be carried out without any 

biological or genetic information pertinent to one’s ancestors, either real or perceived. 

One should not go to the extreme of negating any role of biological or genetic factors in 

racial categorization. Biochemistry scholars have been successful in using genome data 

and their findings to better understand biofuels and natural energies, livestock, and the 

manipulation of organic seed for mass consumption (Karp et al. 2016). Moreover, some 

biologists have found that both genetic and environmental factors affect phenotypes. 

Organisms choose, regulate, construct, and destroy significant elements of their contours 

(Laland, Odling-Smeet, and Feldman 2001). On another front, Lorenzo et al. (2014) 

obtained scientific results when using the gene EGLN1 to measure altitude resistance. 

They extracted variables related to the Tibetan environment, while measuring AIM 

within the population.  

H2: Social context is also important in determining racial classification.  

Biological or genetic factors alone cannot determine racial classification because 

different societies use different social rules (e.g., laws, policies, or social practices) to 

assign people to different racial categories. The case of Davis Knight during the Jim 

Crow era will make this point clear. Even though resembling White phenotypes, Knight, 

with one-eight Negro blood, was classified as Black by law according to the “one-drop” 

rule. Knight was found guilty of felony charges for marrying a White woman. According 

to the Miss. Code § 459 (1942), the marriage of a White person with a Negro, Mulatto, 

one-eighth Negro blood, Mongolian or one-eighth Mongolian blood shall be unlawful 
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and persecuted with felony charges (Knight v. State 1949). Historically, the racial 

classification of a group could change because of political struggles and negotiations. For 

example, in the 1980 Census Asian-Indians were ascribed as Asians, yet prior to that 

census they were considered as other. Also, new racial groups can be created as a result 

of political struggle and negotiations. For example, in the 2000 U.S.’s Census Native 

Hawaiian and other Pacific Islanders obtained a single racial category (Yang 2000). 
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CHAPTER IV 

DATA AND METHODS 

This chapter describes the sources of data, samples, the variables, and their 

measurements used in the statistical analysis. It also discusses the statistical social-

bioinformatics, analytical strategies, and data limitations.  

DATA 

This study uses two datasets collected by Phosphorus for a carrier screenings 

study directed by Oscar Puig (2017). The datasets were unrestricted and can be obtained 

at Genotype and Phenotype: http://www.ncbi.nlm.nih.gov/gap. The study produced a 

peer-reviewed publication article titled “Evaluating Genetic Ancestry and Self-Reported 

Ethnicity in the Context of Carrier Screening” (Shraga et al. 2017), which provided 

online appendixes with supplements and manuals. Shraga et al. (2017) investigated the 

consistency of self-identification for racial/ethnic classification in 9,138 clinical subjects 

referred to carrier screening from patients undergoing genetic carrier screening. Around 

86 percent of subjects were female patients who underwent genetic carrier screenings 

from fertility specialists, obstetricians/gynecologists, and genetic counselors’ clinics in 

the United States and Spain.  

Data on Racial Classification  

Puig (2017) collected racial information from samples from two different surveys. 

The first survey was a required written form where respondents could choose one or more 

http://www.ncbi.nlm.nih.gov/gap
http://www.ncbi.nlm.nih.gov/gap
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racial classification options. In the required form, respondents could choose from 13 

racial/ethnic options: African, East Asian, European, French Canadian, Jewish, Latin 

American, Mediterranean, Middle Eastern, Native American, South Asian, Southeast 

Asian, and Other. The option “other” was not included in the study (Shraga et al. 2017). 

However, there was an extra option for respondents to choose as many racial categories 

as they please and it was renamed as multiracial. The second survey was verbal, and 

respondents participated in an individual meeting with a genetic counselor, where their 

ancestral reports were mapped for racial categorization. During the post-test survey, 

counselors provided guidance for respondents to change their racial/ethnic 

categorizations. However, the post-test survey was optional, and respondents were not 

mandated to participate.  

Genetic Data  

For this study, 1,142 AIMs were obtained by Phosphorus (2019) with the use of 

the PhosphorusOne DNA test kit, but only 701 AIMs were used in the analyses. The data 

was matched with prior tested the 1000 Genome Project’s (2015) data by processing 

genotype data available for 2,504 samples. The 1000 Genome Project located the SNP 

positions utilizing the NCBI human genome GRCh37 assembly. The DNA test kit is a 

genetic tool utilized by physicians worldwide. The test kit was designed to help scientists 

understand and prevent genetic disease. Phosphorus is a genomic agency composed of 

scientists geared to improve health through genomics (Phosphorus 2019). Phosphorus 

collects biological empirical data directly from a diverse type of clientele. The kit has 

over 99 percent accuracy in detecting pathogenic mutations that may cause various 
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conditions. All in all, empirical findings from genomes are indispensable for arguing 

racial taxonomy, for DNA provides historical AIMs (Appendix A, Steps 1-3).  

VARIABLES AND MEASURES 

Ancestral Self-Identity   

The dependent variable is self-racial/ethnic classification. This variable came 

from the required self-identification survey that listed 13 racial/ethnic options. The 

dependent variable was recoded into five racial/ethnic categories: 1) African, 2) Asian, 3) 

European, 4) Latin American, and 5) Multiracial. To test the potential effect of social 

context on racial classification, I created a dependent variable for “switching” self-

reported racial classification. The switching dependent variable was coded 1 if the 

respondent changed his/her racial/ethnicity identity after the post-test consultation with a 

genetic counselor and coded 0 if the respondent kept the initial classification. 

Bio-Ancestry  

Phosphorus (2019) measured respondents’ ancestral-informative markers (AIMs) 

by obtaining sampling from their blood or saliva. Samplings were analyzed via Illumina’s 

Infinium CoreExome-24 v1.0 and v1.1 (catalog ID WG-330-2014 and WG-331-1111, 

Illumina Inc., San Diego, CA) (Puig 2017). The genotyping process used standard 

protocols suggested by the manufacturer. Researchers also filtered markers so to include 

only biallelic SNPs existing in Illumina’s Infinium CoreExome-24. Illumina’s procedure 

is done because most of humans’ DNA sequences are the same, but the differences 

between people are called variants (Appendix A, Step 6). From these variants, geneticists 

are able to extract individuals’ ancestral-informative markers, AIMs.  
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The independent variable is AIMs based on continental distance. To obtain 

respondents’ AIMs, allele frequencies from five continents were collected. This 

facilitated the measuring of genetic distancing, but first researchers removed any 

ancestral group that had allele frequency less than 90 percent of the total SNPs collected. 

Consequently, populations that shared AIMs similarities with other racial groups 

participating in the study such as Native Oceanian, Central Asians, and Middle Easterners 

were ignored for the genetic analysis (Shraga et al. 2017). Shraga et al. started 

considering 44 genetic regional populations but simplified them into five AIMs 

categories: 1) African, 2) East Asian, 3) European, 4) Native American, and 5) South 

Asian. However, the Native Oceanian group was left out, because the number of 

participants was too small and could not produce reliable results. 

To measure respondents’ allele homozygosity counts proportion scores were 

conducted. Three major racial groups were chosen for the AIMs proportion counts: East 

Asian, African, and European. However, all five racial/ethnic groups shared 441 AIMs 

among them, thus they did not reach the full homozygosity proportion. The highest 

homozygosity genetic count for East Asian ancestry was .76 percent. The highest 

homozygosity genetic count for African ancestry was .63 percent. The highest 

homozygosity genetic count for European ancestry was .64 percent. 

LIMITATIONS OF THE DATA  

Data was collected mainly in clinics located in Miami, Florida, U.S.A., and 

around 80 percent of the patients were female respondents who were seen by fertility 

specialists, obstetricians/gynecologists, and genetic counselors. Moreover, among the 



 

40 
 

9,138 patients who participated in the first survey only, 2,953 agreed to take part in the 

post-test survey, which greatly reduced the overall numbers. It is worthy to note that the 

datasets did not provide a sex variable for analyses. Finally, a main weakness in the 

social dataset is that it cannot directly test the effect of social context on racial 

classification. For it, the racial switching dependent variable serves as an indirect key 

component to examine how genetic counselors may directly influence respondents’ self-

identification. Thus, for this study, genetic counselors would be argued as social contexts.     

METHODS OF ANALYSIS AND ANALYTICAL STRATEGIES 

Below are listed all the analytical strategies for examining all variables used in 

this study. All analyses were conducted using IBM-SPSS Statistics 25 software.   

Ancestry-Informative Marker 

A cross-tabulation and Pearson’s chi-square analyses were conducted to see if 

there is a relationship between AIMs and self-racial/ethnic classification. Both the 

dependent and the independent variable were categorical and each with five options. This 

study consists of two data sets, social and biological, and when fusing them there were 

few missing cases. 

Role of AIMs 

Three cross-tabulations and Pearson’s chi-square analyses were conducted to see 

if there is a relationship between ancestral proportion and self-racial/ethnic classification. 

The analyses showed ancestry proportion of all respondents who participated in the first 

survey. These analyses included Asian, African, and European, and for all three groups 
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an ancestry proportion variable was created and was cross-tabulated against self-reported 

racial or ethnic classification.  

For the analysis, an “East Asian proportion” variable with a range of 0 - 1 was 

used to show East Asian ancestry. The “self-reported Asian” variable was dummy coded 

as 1 for Asians and 0 for others. The East Asian ancestry variable was then cross-

tabulated with the “self-reported Asian” variable. For the African racial group, the 

“African proportion” variable represents 0 - 1 proportion of African ancestry. The 

African ancestry was cross-tabulated with the self-reported African variable, which was 

dummy coded as 1 for Africans and 0 for others. Finally, for the European racial group, I 

used the “European proportion” variable that represents 0 - 1 proportion for full European 

ancestry. The European ancestry was cross-tabulated with the “self-reported European” 

variable, which was dummy coded as 1 for Europeans and 0 for others.  

Role of Social Construction 

A cross-tabulation and Pearson’s chi-square analyses were conducted to see if 

there is an impact of social context on respondents’ switching of racial classification. The 

analysis showed the proportion of respondents switching their self-racial/ethnic 

classification when interviewed in the second survey after the genetic consultation with a 

counselor. To further examine which group was likely to switch racial classification 

because of social impact, a binary logistic regression model was tested. The dependent 

variable is “racial switching,” which was created to measure if respondents changed their 

racial classification from the first survey to the second survey after the genetic 

consultation. This is a dichotomous variable coded 1 if the race/ethnicity changed and 
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code 0 if the race/ethnicity remained. The independent variable is self-reported 

racial/ethnic identification in the first survey. For the independent variable, it was created 

four dummy variables for African, Asian, Hispanic, and Multiracial (coded 1 for the 

designated category, coded 0 otherwise), using European as the reference category. 
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CHAPTER V 

RESULTS 

This chapter presents the findings of this study and examines the influence of 

genetic and social factors on racial classifications in the 21st century. For the study, 

several statistical analyses were conducted: descriptive analysis, cross-tabulations, and 

binary logistic regression.   

VARIABLES DESCRIPTION 

Descriptive statistics of all variables used in this analysis are shown in Table 1. 

There were 9,119 patients who participated in the first racial self-identification survey, 

but only 2,953 participated in the post-test survey. In Table 1, the top panel presents 

respondents’ self-reported racial/ethnic identification while the bottom panel shows the 

AIMs. The columns provide frequencies and proportion. As shown in Table 1, there were 

higher proportion of European participation in racial/ethnic self-reported and AIMs data-

sets. In racial/ethnic self-reported data, Europeans made up 58.2 percent of the total 

respondents, followed by 14.6 percent of Asians, 12 percent of Latin Americans, 9.3 

percent of multiracials, and 5.9 percent of Africans. Similarly, in terms of AIMs, a large 

majority of the subjects were Europeans (75.1 percent), followed by Asians (11.6 

percent), Africans (6.6 percent), Native Americans (3.4 percent), and South Asians (3.3 

percent).  
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Table 1. Frequency and Percentage Distributions of the Sample, 2017 

Variables Frequency Percentage 

Self-reported Race/Ethnicity  
  

   African 536 5.9 

   Asian  1,326 14.6 

   European  5,292 58.2 

   Latin American 1,087 12 

   Multiracial 848 9.3 

N 9089 100 

Ancestral-informative Marker 
  

   African Ancestry  603 6.6 

   East Asian Ancestry  1,050 11.6 

   European Ancestry  6,823 75.1 

   Native American Ancestry 310 3.4 

   South Asian Ancestry  303 3.3 

N 9,089 100 

Note: There were 30 missing cases when the social and the genetic datasets were 

merged.  

 

CROSS-TABULATION ANALYSES 

Table 2 shows a cross-tabulation and Pearson’s chi-square test about the effect of 

ancestral-informative marker on racial/ethnic-identification. As shown in Table 2, results 

indicate a significant relationship between AIM and racial/ethnic-identification (χ2 = 

15900.260, p < .001). The highlighted numbers indicate respondents who shared higher 

percentages of racial/ethnic-identification with ancestral-informative markers. A total of 

83.7 percent of the participants whose AIMs were African identified themselves as 

Africans. Respondents whose AIMs were East Asian were more likely to self-identified 

as Asians (88.5 percent). Likewise, 84.5 percent respondents with South Asian AIMs 

self-identified as Asians. About 77 percent of the respondents whose AIMs were 



 

45 
 

Europeans self-identified as Europeans. Those respondents who shared Native American 

AIMs were much more likely to self-identify as Latin Americans (91.9 percent).  

 

Table 2. Percentage Distribution (number of individuals) of Self-reported Race by 

Ancestral-Informative Markers Membership (five ancestral populations are assumed)  

Self-Reported 

Race/Ethnicity  Ancestral-Informative Markers-Based Genetic Cluster   

  African East Asian European 

Native 

American 

South 

Asian 

African 83.70(505)  .40(4) .30(21) .60(2) 1.30(4) 

Asian  .20(1)  88.50(929) 1.90(133)  2.30(7) 84.50(256) 

European .50(3)  1.90(20) 76.80(5243)  1.90(6) 6.60(20) 

Latin American 10.60(64) 3.50(37) 10.20(693) 91.90(285) 2.60(8) 

Multiracial 5.00(30) 5.70(60) 10.70(733) 3.20(310) 5.00(15) 
      

Total 100(603) 100(1,050) 100(6823) 100(310) 100(303) 

Note: There were 49 missing cases resulting from incongruities when datasets were 

merged. χ2(16) = 15900.260, p < .001, Cramer’s V = .661.                                                                                                 

 

The following three tables (3, 4, and 5) provide analyses using respondents’ 

ancestral proportion obtained from their AIMs and racial/ethnic-identification responses 

collected during the first survey. Table 3 shows a cross-tabulation and Pearson’s chi-

square analysis that presents the relationship between East Asian ancestries and self-

identity as Asians. As shown in Table 3, Pearson’s chi-square results indicated a 

significant relationship between the proportion of East Asian ancestry and percentage of 

self-identification as Asians (χ2 = 5442.816, p < .001).  
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The major characteristics for sub-categories presented in Table 3 were as follows: 

for participants who had .20 -.29 and .30 - .39 proportions of East Asian ancestry, 17.7 

percent, and 16.4 percent respectively self-identified as Asians. For those respondents 

with .50 - .59 and .60 - .69 proportions of East Asian ancestry, 19.3 percent, and 36.1 

percent respectively self-identified as Asians. However, peculiarities were found among 

those respondents with .40 - .49 proportions of East Asian ancestry, where only 5 percent 

of them self-identified as Asians. Finally, respondents with .70 – 1 of East Asian 

ancestral proportions had a low percentage of 3.8 from among those who self-identified 

as Asians. The data indicate that except for the categories of .40 - .49 and .70 – 1 there is 

a linear association between East Asian ancestry and self-identification as Asian. This 

finding provides some support for the hypothesis that AIM influences racial 

classification. The relatively small numbers for subcategories .40 - .49 and .70 – 1 

compared to the numbers for other categories may render these percentages tentative and 

may require further confirmation. 
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Table 3. Percentage of the Sample with a Proportion of East Asian Ancestry Reports 

Itself as Asian 

Proportion of East Asian Ancestry 

Self-reported 

Race as Asian 

(%) N 

0 - .09 0.00 0 

.10 - .19 1.70 23 

.20 - .29 17.70 237 

.30 - .39 16.40 220 

.40 - .49 5.00 67 

.50 - .59 19.30 258 

.60 - .69 36.10 483 

.70 - 1 3.80 51 

Total 100.00 1339 

Note: There were 7787 other participants and 12 missing cases for their ancestral 

genetic ambiguity, thus they were discarded for final analysis.                                                         

χ2 =5442.816, p < .001, Cramer’s V = .772.                                                                                                 

 

Table 4 shows a cross-tabulation and Pearson’s chi-square analysis, which 

demonstrates the relationship between African ancestry and self-identity as Africans. As 

shown in Table 4, Pearson’s chi-square results indicated a significant relationship 

between the proportion of African ancestry and percentage  of self-identification as 

Africans (χ2 = 7062.008, p < .001). Table 4 indicates that individuals with low 

proportions of African ancestry (0 - .29) did not self-identify as Africans. Now, 

respondents with .30 - .39, .40 - .49, and .50 - .59 proportions of African ancestry, 17.20, 

51.10, and 26.10 percent respectively self-identified as Africans. Only .60 percent of the 

respondents with the highest proportions of African ancestry (.60 – 1) self-identified as 

Africans, but this number cannot be trusted because it is based on only 3 cases. The data 

indicate a positive, linear relationship between African ancestral proportions and 
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percentages of self-identification as Africans up to the category of .40-.49 but not after 

that. The findings suggest that AIM has some impact on racial classification, but the 

relationship is nonlinear.     

Table 4. Percentage of the Sample with a Proportion of African Ancestry Reports Itself 

as African 

Proportion of African Ancestry 

Self-reported Race 

as African (%) N 

0 - .09 0.00 0 

.10 - .19 0.40 2 

.20 - .29 4.70 25 

.30 - .39 17.20 92 

.40 - .49 51.10 274 

.50 - .59 26.10 140 

.60 - -1 0.60 3 

Total 100 536 

Note: There were 8590 other participants and 12 missing cases for their ancestral 

genetic ambiguity, thus they were discarded for final analysis.                                              

χ2 = 7062.008, p < .001, Cramer’s V = .880.     

 

 

                                                                                             

Table 5 presents the results of a cross-tabulation and Pearson’s chi-square test 

about the relationship between European ancestry and self-identification as European. As 

shown in Table 5, the Pearson’s chi-square indicates a significant relationship between 

the proportions of European ancestry and percentage of self-identification as Europeans 

(χ2 = 5335.510, p < .001). The data indicate a positive, linear relationship between 

European ancestral proportions and self-identification as European up to the category of 

.40-.49, but after that point, the percentage of respondents who self-identified as 

European declines as European ancestry proportion increases. Notice that the proportions 
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for the .60-1.0 category is unreliable because of the very small N (=5). Again, the 

findings suggest that AIM has some impact on racial classification, but the relationship is 

nonlinear.  

Table 5. Percentage of the Sample with a Proportion of European Ancestry Reports 

Itself as European 

Proportion of European 

Ancestry 

Self-reported Race as 

European (%)  N 

0 - .19 0.00 0 

.20 - .29 0.20 12 

.30 - .39 2.10 110 

.40 - .49 57.40 3036 

.50 - .59 40.20 2130 

.60 - 1 0.10 5 

Total  100.00 5293 

Note: There were 3833 other participants and 12 missing cases for their ancestral 

genetic ambiguity, thus they were discarded for final analysis.                                                         

χ2 = 5335.510, p < .001, Cramer’s V = .765.                                                                                                 

To examine the potential effect of social context on racial classification, a cross-

tabulation and Pearson’s chi-square test was conducted. Table 6 shows percentages of 

respondents who switched self-reported racial/ethnic classification from the first survey 

to the second survey. The Pearson’s chi-square results indicate a significant relationship 

between self-racial/ethnic classification at the first survey and the switching of racial 

classification at the second survey (χ2 = 57.419, p < .001). A greater percentage of 

respondents who self-identified as Europeans during the first survey (21.30 percent) 

changed their racial/ethnic classification in the second survey. While those respondents 

who in the first survey self-identified as multiracial changed the least when interviewed 
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in the second survey with 9.7 percent. It also was noticeable that a high percentage of 

racial switching (16.3 percent) occurred among Latin Americans. Only 11 percent of 

respondents who self-identified as Asians in the first survey switched racial/ethnic 

category. Similarly, 10.4 percent of respondents who in the first survey self-identified as 

Africans switched racial/ethnic classification later. 

 

Table 6. Percentages (numbers) of Respondents Who Switched Self Racial/Ethnic 

Classification  

Self-reported 

Racial 

Classification African Asian  European  

Latin 

American Multiracial  

  %(N) %(N) %(N) %(N) %(N) 

Same 

Classification 

89.60(147)  89.00(413) 78.70(1349) 83.70(220) 90.30(308) 

Changed 

Classification 

10.40(17) 11.00(51) 21.30(365) 16.30(43) 9.70(33) 

Note: Since consult mapped self-identification survey was optional only 32 percent 

(2953) of respondents participated; therefore, there were 6185 missing cases.                                                                                                                     

χ2 = 57.419, p < .001, Cramer’s V = .136.       

 

BINARY LOGISITC REGRESSION ANALYSIS 

To test the potential effect of social context on racial classification, I tested a 

binary logistic regression model predicting racial classification switching from first 

required written survey to a second optional interview survey. The results of binary 

logistic regression analysis are presented in Table 7. The model χ2 (55.791) is statistically 

significant at the .001 level, suggesting that this is a good model. The pseudo R2 indicates 
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that 3.1 percent of the variance in racial switching can be explained by the independent 

variables.   

All predictors are statistically significant at the .001 level, but the dummy variable 

for Latin American is marginally significant at the .062 level. Specifically, the odds ratio 

of .425 indicates that respondents who identified themselves as Africans in the first 

survey were 57.5 percent less likely than Europeans to change their identification in the 

second interview survey. The odds ratio of .454 indicates that respondents who identified 

themselves as Asians in the first survey were 54.6 percent less likely than Europeans to 

change their identification in the second interview survey. The odds ratio of .719 

indicates that respondents who identified themselves as Latin Americans in the first 

survey were 28.1 percent less likely than Europeans to change their identification in the 

second interview survey. Lastly, the odds ratio of .394 indicates that respondents who 

identified themselves as multiracial in the first survey were 60.6 percent less likely than 

Europeans to change their identification in the second interview survey.   

These findings are consistent with the results in Table 6, where Europeans were 

more likely than any other racial/ethnic group to change racial classification. Hence, it 

can be inferred that the genetic counselors played a pivotal role when respondents were 

prompted to choose a racial/ethnic self-identification (Saperstein and Penner 2014:198). 

Moreover, respondents may modify their racial/ethnic self-identification depending on 

the way in which the interview is conducted (Shraga et al. 2017:5).  
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Table 7. Binary Logistic Regression Predicting Racial Classification Switching from First Required Survey to Second 

Optional Survey  

Self-reported 

Identification 

Second Self-reported Racial Classification 

      95% CI 

B SE B Wald  df  p 

Odd 

Ratio  Lower Upper 

African  -0.855 0.263 10.587 1 <.001*** 0.425 0.254 0.712 

Asian -0.79 0.16 24.465 1 <.001*** 0.454 0.332 0.621 

Latin American -0.33 0.177 3.493 1 0.062 0.719 0.508 1.016 

Multiracial -0.932 0.192 23.452 1 <.001*** 0.394 0.27 0.574 

Constant -1.302 0.059 490.438 1 <.001*** 0.272 
  

 

    

 

 

  

2 Log Likelihood 2668.115    

    

Model χ2  55.791    

 

 

  

Pseudo R2 0.031    

 

 

  

df 4    

 

 

  

N 2953               

Note: European group was used as the reference category.                                                                                                                                                                                                                                                                                      

***p < .001                                                                                                                                                                                                                                                                                                                                                              
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SUMMARY  

In sum, this chapter shows that there is a significant connection between AIMs and self-

reported racial classification and that individuals tend to choose their racial identity based 

on their ancestry. Also, this chapter shows a significant percentage of individuals decided 

to change their primary racial classification after consultation with a genetic councilor. 

Thus, it can be inferred that the genetic counselor or interviewer, as a social force, can 

influence individuals’ decisions on racial classification. In addition, Europeans were 

more driven than any other racial groups to change their racial classification.
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CHAPTER VI 

DISCUSSION AND CONCLUSION 

This dissertation examines the effect of AIMs and social context on racial 

classification. This chapter summarizes the findings organized around the questions 

guiding this dissertation (see page 2) and discusses the implications of the findings. This 

chapter also proposes suggestions for future research. 

SUMMARY OF THE FINDINGS  

This study addresses the basis of racial classification and two specific research 

questions. Hypothesis 1 corresponds to the first specific research question, “Does 

ancestry-informative marker (AIM) play a role in racial classification?” This study found 

a significant effect of AIMs on racial classification. The findings in Tables 2-5 showed 

that there is a significant connection between AIMs and self-reported racial classification 

and that individuals tend to choose their racial identity based on their genetic markers. 

The analyses showed that respondents who shared a high proportion of ancestral-

informative markers matched a higher percentage of racial/ethnic self-identification, 

although not perfectly.  

Specifically, the results indicated a significant relationship between the proportion 

of East Asian ancestry and self-identification as Asians. There was a somewhat linear 

association between East Asian ancestry and self-identification as Asian. The same 

pattern was shown between African ancestral proportion and self-identification as 

African and between European ancestry and self-identification as European. The finding
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suggest that AIM has some impact on racial classification, but the relationship is 

nonlinear. Hence, the results provided mixed support for hypothesis 1 that AIMs plays a 

necessary role for racial classification.  

Hypothesis 2 corresponds to the second specific research question, “Does social 

context play a role in racial classification?” The results in Table 6 indicated that there 

was a significant relationship between social context and racial classification. The 

findings showed that a greater percentage of respondents who self-identified as 

Europeans during the first survey changed their racial/ethnic classification in the second 

survey. All five racial/ethnic groups scrutinized in the analysis had different percentages 

of racial classification changes. This suggests that racial change for each racial/ethnic 

group is different depending on each one’s social contextual experiences. Thus, it can be 

extrapolated that genetic counselors played a role when respondents were encouraged to 

choose a racial/ethnic self-identification.  

Furthermore, the findings in Table 7 revealed that genetic counselors played to a 

certain extent a significant role in helping respondents in switching from self-reported 

racial/ethnic identity. While there were a significant number of individuals who changed 

their racial classification when given the opportunity, especially those from European 

background, most of the respondents kept their initial racial classification. Thus, it is 

unknown how much genetic counselors as social actors played a role in prompting 

respondents to change their primary racial/ethnic self-reported identity. Altogether, these 

findings from cross-tabulations in Table 6 and binary logistic regression in Table 7 

provide conditional support for hypothesis 2. 
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Overall, the findings offer some support for the argument that both AIM and 

social context have effects on racial classification. Specifically, first, AIMs to some 

extent are essential in determining racial classification; second, social context plays a 

certain role in racial classification. Hence, both AIMs and social context must be taken 

into account when considering racial classification. Missing either genetic factors or 

social factors will not capture the whole picture of racial classification. 

IMPLICATIONS OF THE FINDINGS  

The findings in this study support the analytical framework along the line of the 

hybrid approach that recognizes biological traits and social factors as bases of racial 

classification (Gannett 2005; Shiao et al. 2012). Thus, to a certain extent, race has a 

biological base that cannot be neglected and social context is also important. The results 

in this study suggest that both the variables AIM and social context played significant 

roles when individuals choose their racial classification. Yet, these variables have their 

own way to influence racial classification. Nowadays, we enjoy the most refined 

biotechnology like microsatellite software that helps researchers map a specific genome 

in ancestry markers. Moreover, the politically correct belief that people have the right to 

exert their freewill of racial self-identity does not necessarily help them or society in the 

scientific spectrum. Overall, it seems that race has twofold realities, social and biological, 

and both facets need to be approached accordingly and that is the hybridists’ argument.   

Post-structuralism and constructionism are the two major social approaches that in 

their-own-rights view race as a product of social interactions. Post-structuralists 

discussed how race is shaped in society by the well-to-do for financial gains, such a 
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manipulation was called by Foucault as biopower (Young 1995). For constructionists, 

individuals’ self-identity is just a final product of their constant engagements and 

interactions in a specific social system (Berger 1963). Omi and Winant (1986) viewed 

individual’ identity as a product structured by social forces embedded in societal common 

ideologies. The findings in part did support post-structuralists and constructionists, when 

findings showed how a significant number of participants in the second interview 

changed their racial identity. This implies that the interviewers may have played a major 

role in guiding respondents to change their view in a private manner such as racial 

identity. In contrast, the findings did not support post-structuralists and constructionists 

for most of the respondents self-identified with their AIMs, suggesting that biological 

factors indeed play a role in racial classification.  

Biologically, there are several theoretical concepts that approach race formation. 

The neutral theory of molecular evolution (TME) coined by Kimura (1954) argues that 

some alleles tend to mutate or submerge into a neutral stage. The deterministic 

sociobiology argument (Wade 2014) supports the Darwinist natural selection, where 

organisms that survive specific environment definitely produce offspring that perpetuate 

the species. Finally, the non-deterministic sociobiology (Lumsden and Wilson 1980) 

defends the epigenetic development, where changes in a species’ phenotype may occur 

but not in its genotype. The results of this study support the TME and non-deterministic 

sociobiology for the use of DNA polymorphism describing respondents’ genetic variation 

and heterozygosity. Moreover, the fact that there is a high count of heterozygosity 

implies that there is a dialogue between respondents’ ancestral allele and the local allele. 
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This indicates that even though there is a change in an individual’s phenotype, the 

underlying DNA sequences do not suffer any changes. Likewise, the findings did not 

support deterministic sociobiology approach for the high level of heterozygosity ancestry 

among respondents.   

The genetic findings shown in this study confirm that not every individual who 

ascribes to a racial group per se holds a full ancestry level. When individuals from remote 

regions relocate to a complex region, their genes may suffer somatic mutations when 

getting in contact with the host environment. Moreover, somatic mutation is acquired 

rather than inherited, for it differs from germ line mutation. This is a pervasive topic in 

bio-pharmacology, for its study may lead to the discovery of alleles that cause terminal 

illnesses. There are psychiatric predisposed illnesses like Parkinson disease, Down 

syndrome, and Autism spectrum disorder that can be tracked on time if researchers in 

their studies include alleles variables (Polimanti and Gelernter 2017).  

Overall, genetic findings have become so important in all professional fields that 

even the U.S. Congress, unsuccessfully, tried to pass a bill (HR 1313) that was based on 

ancestral genetic predispositions. The HR 1313 was intended for employers to issue 

genetic screenings to employees for health insurance rebates, if they take part in wellness 

programs (GovTrack.us. 2019). The fact that members of Congress are introducing 

genetic findings to advocate in the passing of bills with the goal to turn them into 

nationwide laws tells us that there are some scientific facts behind genes and race. It is 

imperative that sociologists embrace the use of AIMs when investigating racial 

classification, instead of despising them as tools used from the “science of race” 
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xenophobes. It is no longer a taboo to state that there is some evidence of biological 

predispositions in humans’ genetic spectrum that link them to their ancestors and their 

past environmental experiences.  

Therefore, hybridist sociologists should lead a scientific uprising for the 

reconceptualization of the word race when referring to human beings. The word race can 

be tracked back to 1684 when traveler Francois Bernier used it to sort out humans by skin 

color and phenotype (Stuurman 2000). At the same time, sociologists in general should 

put a halt to the existent syncretism between scientific and political elements. Indeed, the 

term race is vernacular and has no essentiality in itself; nevertheless, AIMs do have a 

priori biological fact that cannot be denied. If there are sociologists who try to redress 

major historical wrongs done to minorities in relation to their “identities,” well the field 

of sociology is not the right place to do so. Ideological battles are fought in the political 

arena, where victories are obtained via electoral campaigns (Lilla 2017).    

  In prior studies, Africans have the highest tendency of switching racial 

classification (Montgomery 2011). Nevertheless, the results from Tables 6 and 7 differ 

from the former studies of racial classification. The findings indicated that European 

respondents had a great inclination toward changing their racial identity, while Africans 

were less likely to change their racial classification. This drastic change of attitudes may 

have some historical implications. During the 1800s, non-Anglo-Saxon Whites were not 

questioned about their ethnic background and Anglo-Saxons were not questioned about 

their Whiteness, while Asians and Hispanics were constantly under racial scrutiny (Lee 
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2003). Findings in this study imply that unlike past centuries, nowadays individuals from 

European background are experiencing racial scrutiny.    

The findings in Table 4 are by and large congruent with results in Guo et al.’s 

study (2014a), where the percentage of self-reported race/ethnicity increased with 

increasing African ancestral proportions. Furthermore, in addition to the analysis of 

Africans, I conducted an analysis for Asians and Europeans and found similar results. 

The findings for Africans in Table 4 significantly supported structuralist and 

constructionist approaches and may help understand the 1960s countercultural revolution 

when reversely, African-Americans adopted a nationalistic-cultural approach that extoled 

the slogan that “black is beautiful,” so ignoring whiteness as a cultural reference 

(Cornejo- Parriego 2017).  

The findings in Table 2 that there was a significant relationship between ancestry 

self-reported and AIMs suggest that U.S. census racial categorization needs to consider 

AIMs as accurately as possible or racial categories will become arbitrary and baseless. 

Even though self-reports are still necessary for racial/ethnic classification, the inclusion 

of AIMs will reinforce respondents’ validity to their ancestry self-identity options. The 

U.S. Constitution created the decennial census system to provide an accuracy on 

population for geographic districts for the purpose of assigning seats in the House of 

Representatives. During the 1960s the Supreme Court ruled in favor of the “one person, 

one vote” concept that advocated for the allocation of money based on regional 

population ascriptions (Wright 1999). Thus, the confirmation of AIMs will do justice for 

those with multiple racial/ethnic backgrounds located in different geographical districts 
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by providing correct data supported by genetic findings. Thus, it would be beneficial that 

the OMB may consider the use of AIM in any of its upcoming census pilot projects.   

It is worthy to add here that the importance of knowing respondents’ genetic 

heterozygosity count is highly important for pharmaceutics. The heterozygosity count 

allows the pharmacologists to investigate if there are cancer alleles (Bacolla et al. 2014). 

Furthermore, even though most of respondents had strong ancestral traits, they still 

borrowed from other host region’s alleles by either blending with other racial groups or 

from interacting with their local epigenetic (Campbell and Tishkoff 2008). Thus, local 

surroundings (social or biological) do play important roles in race formation, but 

individuals’ behaviors in the host region play a great role in shaping his or her phenotype 

to a distinctive personality. Thus, race formation is not essential, but a dialogue between 

biological and social factors which is the spearhead of the hybridist argument. 

LIMITATIONS AND FUTURE RESEARCH 

For this study, the racial switching dependent variable served as an indirect key 

component to examine how genetic counselors indirectly influenced respondents’ self-

identification. Therefore, participation of genetic counselors was used as a social context. 

But, the data in this study did not contain variables that can directly test the effect of 

many social predictors related to racial classification. Thus, it would be appropriate to 

conduct a survey that includes other social variables to directly test other social effects 

not included in this study. Although this dissertation provides a valuable set of AIMs that 

were consistent with those at the 1000 Genome Project (2015), for future studies it would 

be helpful to include AIMs from individuals in remote regions. Additionally, data from 
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other states beside Florida would allow researchers to obtain other regional findings on 

race classification.   

 Another direction is to study individuals from biracial and Hispanic families, for 

the increasing number of those ethnic groups will soon affect the national census. But 

currently, these ethnic groups are not fully acknowledged by the Federal census (Harris 

2002; Prewitt 2004; Waters 1998). Moreover, it is the perfect time to begin an 

investigation on how ancestral racial classification lists may be affecting biracial 

individuals, who phenotypically may not project a clear-cut between the Black and White 

affiliations (Jenkins 1994). If the Federal government does not act on defining individuals 

from biracial backgrounds, in the future it can turn into a snowball leading to confusion. 

A biracial individual unconsciously may claim association to two different racial 

categories, thereby altering a racial classification list. This is where the inclusion of AIMs 

in future census may make the difference in ascribing individuals to their proper racial 

group or in all cases reinventing the census racial categories.  
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APPENDIX A  

 

DNA Conceptual Tutorial 
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DNA Conceptual Tutorial 

 

Step 1: DNA is found in almost all cells and contains instructions for how your body 

works. 

 
 

 

 

 

Step 2: DNA is made-up of smaller units that are connected to form a sequence. 
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Step 3: Genes are DNA sequences that contain instructions for making molecules like 

proteins. 

 
 

 

 

 

 

 

Step 4: Our DNA is packaged into 23 pairs of chromosomes. 
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Step 5: For every pair of chromosomes, you inherited one from your mother and one 

from your father. 

 
 

 

 

Step 6: Most of our DNA sequences are the same, but the differences between people are 

called variants. 
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Step 7: Many variants don't have any effect, but some variants are associated with certain 

health conditions, traits, and ancestries. 

 
 

 

 

Above seven steps sketch provides readers to a visualization on how DNA works and is 

entrenched in human body (https://www.23andme.com).  
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Glossary of Technical Terms  
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Glossary of Technical Terms 

 

Alleles     An allele is a variant form of a gene.  

 

Ancestry-informative marker     Are sets of polymorphisms that appear in substantially  

different frequencies between populations from different geographical regions. 

 

Atavisms     Are traits of distant ancestors that reappear in the modern day. 

 

Biallelic locus     Is a specific locus in a genome that contains two observed alleles,  

counting the reference as one, and therefore allowing for one variant allele. 

 

DNA polymorphism     Are the different DNA sequences among individuals, groups, or  

populations. 

 

Deterministic     Is the philosophical belief that all events are determined completely by  

previously existing causes. 

 

Epigenetic      DNA modifications that do not change the DNA sequence can affect gene  

activity.     

 

Eugenic     Is a movement that is aimed at improving the genetic composition of the  

human race. 

 

Genetic markers     A genetic trait that can be detected and used to identify species,  

individuals, populations, or to identify genes involved in inherited disease. 

 

Genetic variation     Genetic variation is the difference in DNA sequences between  

individuals within a population. 

 

Genetics     The branch of biology that deals with heredity, specially variation of  

inherited characteristics among similar organism.       

 

Genome     Is an organism’s complete set of DNAs, including all of its genes.  

 

Genotype     The genetic constitution of an organism. 

 

Genotype aa, aA and AA     A gene for a particular character trait may exist in two  

allelic forms; one is dominant (A) and the other is recessive (a).  

 

Heterozygosity     The condition of having two different alleles at a locus. 

 

Homozygosity      The possession of two identical alleles of a particular gene or genes by  

an individual. 
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Monogenesis     Development from a single source, such as a cell, an ancestor, or a  

language. 

 

Natural selection     The process whereby organisms better adapted to their environment  

tend to survive and produce more offspring. 

 

Neutral selection     Most of the variation within and between species, are due to random  

genetic drift of mutant alleles that are selectively neutral. 

 

Neutral theory of molecular evolution     Holds that most evolutionary changes at the  

molecular levels are due to random genetic drift of mutant alleles.    

 

Non-deterministic     Is the belief that no event is certain and the entire outcome of  

anything is probabilistic. 

 

Office of Management and Budget     Assists the President in overseeing the  

preparation of the Federal budget and in supervising its administration. 

 

Phenotype     Is the composite of the organism's observable characteristics or traits,  

including its morphology or physical form and structure. 

 

Polygenesis    Refers to the idea that human beings originate not from a single common  

origin, but from several separately originating lines of descent.    

 

Single nucleotide polymorphisms (SPNs)     Are the most common type of genetic  

variation among people. Each SNP represents a difference in a single DNA 

building block.  

 

Sociobiology     Attempts to understand and explain animal and human social behavior in  

the light of natural selection and other biological processes.   

 

Sociogenomics    Is the field of research that examines why and how different social  

factors and processes e.g., social stress, affect the activity of the genome.  

 

Somatic mutation     Genetic alteration acquired by a cell that can be passed to the  

progeny of the mutated cell in the course of cell division.      

 

Tagging single nucleotide polymorphisms (tSNPs)     Facilitate association studies of  

complex diseases.      

 


