
   

 

 
 
 
 
 

Understanding the Processes and the Consequences of Immigration 

 
 
 
 

A DISSERTATION 
SUBMITTED TO THE FACULTY OF  

UNIVERSITY OF MINNESOTA 
BY 

 
 
 
 

JosŽ Manuel Causadias 
 
 
 
 
 
 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF  

DOCTOR OF PHILOSOPHY 
 
 

Dante Cicchetti 
Alan Sroufe 

 
 
 

May 2014 
 
 
 
 



   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© José Manuel Causadias, 2014



   i 

 

Acknowledgements 
 
First, I am grateful for the love, patience, and encouragement of my wife and best friend 
Jordan. Her support throughout this process fueled my drive to work harder. Thanks to 
my family for their love and encouragement: my parents, Doris and Juan, my brothers 
Adrian and Carlos, and my sister Ana Lorena. I also want to thank my new family, the 
Olsons, for all their reassurance and appreciation. Thanks to Mary, Peter, Joshua, and 
Jacob. 

I would not have been able to complete my graduate career without the support of Dr. 
Mark Groberski, who helped me navigate through the challenging tasks of graduate 
school, and all the difficulties related to my adaptation as an immigrant. I am also 
thankful to Dr. Steven A. Hermann for his help. I am also grateful to Dr. Jerry Shih and 
my colleagues in the dissertation support group. 

I am very thankful for the friendship of my colleagues Alexander Maki, Peter Ralston, 
Jessica Salvatore, and Joseph Vitriol . I want to thank my childhood friends Abdul Saied 
and Alvaro Visuetti, for their unconditional support. 

I want to thank Dante Cicchetti for his thoughtful feedback and support, his generous 
mentorship, and his invaluable friendship. I am grateful to Dante for encouraging me to 
pursue my passion, supporting my formulation of my own field of research (cultural 
development and psychopathology), and assisting me in the application for a dataset on 
the development of immigrants. I am very thankful for all the opportunities he has given 
me and I am convinced I would not have made it this far without his support. 

I am very grateful to Alan Sroufe for his interest in my research when we met in 2007 in 
Mexico City, for his suggestion and encouragement to apply to the Ph.D. program at the 
Institute of Child Development of the University in Minnesota, for inviting me to be part 
of a group of attachment researchers from Latin America, for his mentorship and 
friendship during my graduate career, and for his generous and wise advice. Alan and 
Dante taught me the importance and intricacies of developmental psychopathology, and 
for that I am very thankful.  

My gratitude goes to Moin Syed for introducing me to the field of multicultural 
psychology, for inviting me to participate in the NICE Lab, for suggesting that I work 
with the Add Health dataset, for his valuable mentorship on my research, for his generous 
advice, guidance, and support. I am also thankful for my colleagues in the NICE Lab. 



   ii 

 

Dedication 
 
This thesis is dedicated to all those who leave their family and love ones in order to 
improve their lives and pursue happiness, and often encounter hostility and rejection in 
their journey. Their stories of struggle and sacrifice are my biggest inspiration.  



   iii 

 

Abstract 

In this dissertation, I examine the phenomenon of immigration and how intercultural 

contact affects both immigrants and natives through acculturation and enculturation 

processes. I center on three main sources of individual differences in the outcomes of 

acculturation and enculturation: a) ethnicity, b) genetic plasticity, and c) immigrant 

generation. To examine these three sources, I employed data from a sample of Asian (n = 

1584) and Latino (n = 3525) adolescents from the National Longitudinal Study of 

Adolescent Health, who were assessed in four waves from ages 12-16 to ages 24-32. I 

found some group differences between Asians and Latinos, evidence of Gene-Culture 

correlations, and partial support for generational differences. These findings are discussed 

using a Cultural Development and Psychopathology framework (Causadias, 2013). 
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Chapter 1: Introduction  

Migration is a natural process that encompasses all living creatures. Organisms 

migrate in seasonal or opportunistic patterns in order to escape threats, build new niches, 

and maximize chances of survival. Migration is partly responsible for variation in 

evolution, speciation, and genetic drift. In fact, the evolution of species cannot be 

explained without attending their historical pattern of global migration and genetic 

admixture. 

Throughout history, humans settled in tribes, towns, cities, kingdoms, empires, 

and nations, and created political borders to exercise their control over people, property, 

and territory. This process accelerated with the invention of nation-states in the XIX 

century, resulting in the current existence of national borders with variable degrees of 

permeability. In fact, it has been argued that the emergence of the nation-states was an 

unintended result of XV century cartographic technology advances that delineated 

borders more precisely (Branch, 2011), which underlines the dual relationship between 

borders and states.  

Notwithstanding the consolidation of borders, ethnic and national groups have 

been molded and transformed by migration, and have invented their national identities 

based on narratives of inclusion of some and exclusion of others. In consequence, it is 

hard to conceive of a country that has not been shaped by migration, either as a 

destination or as a source (Sam & Berry, 2006). Furthermore, migration has been 

considered a basic human right and legislation has been advance by the United Nations 

(1990) in order to recognize the rights of immigrants, although this effort has only 
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focused on immigrant workers and has been largely ignored by destination countries.  

A. Why study migration? 

The study of migration is critical to understanding evolution, history, and national 

narratives. Moreover, chronicles of migration in every country hold the key to 

comprehending the structures of power and oppression that have shaped inter-ethnic 

relationships. Thus, migration is an unavoidable topic in the social sciences because it has 

dramatic consequences in global and national patterns of demographic growth, economic 

prosperity, and public health. For instance, the global population of people ages older 

than 65 years is expected to triple to 1.5 billion by 2050, which will have a direct effect 

on the increase in public expenditures on pensions and health care (Pew Research Center, 

2014). While pension expenditures are projected to take up to 15% of GDP by 2050 in 

several European countries, in the U.S. they are expected to grow from 6.8% in 2010 to 

8.5% of GDP in 2050 (Pew Research Center, 2014). These trends are the result of 

different patterns of population growth, which are vigorous in the U.S. in comparison 

with European countries and emerging powers in Latin America (e.g., Brazil) and 

Southeast Asia (e.g., China). Importantly, immigration is the main factor behind 

American demographic growth because it contributes to the general population and the 

number of women in reproductive age specifically (Pew Research Center, 2014). 

The rapid increase of immigration during the past decades has renovated the 

demographic organization of the U.S. and the dynamics of its interethnic relations 

(Taylor, 2014). Moreover, immigrants will continue to contribute meaningfully to 

demographic growth in the U.S. It is projected that immigrants arriving from 2005 to 
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2050 and their American-born descendants will account for 82% of the increase in the 

U.S. population in 2050 (Passel & Cohn, 2008), although these figures have to be 

adjusted due to the drop of birth rates among immigrants since the onset of the Great 

Recession (Livingston & Cohn, 2012).  

First- and second-generation immigrant children are the fastest growing segment 

of the U.S. population under 18 years of age, accounting for 1 in 5 of all American 

children (Portes & Hao, 2004). As of 2011, almost one quarter of the over 70 million 

United States children ages 17 and younger live at home with at least one immigrant 

parent, including over 17 million children who are currently enrolled in the United States 

educational system (Britz & Batalova, 2013). Of the 17 million children, 2.2 million are 

first-generation immigrants, as they were born to non-citizens outside of the U.S., while 

14.9 million children are second-generation immigrants born in the United States to one 

or more foreign-born parents (Britz & Batalova, 2013).  

 In addition, a growing and consistent body of evidence shows that immigration 

makes positive, yet modest, contributions to the economic wealth of receiving countries. 

Low-skilled immigration benefits the host population by reducing the non-traded goods 

component of the cost of living, as research shows that from 1980 to 2000, the low-

skilled immigration wave to the U.S. augmented the purchasing power of high-skilled 

workers in the 30 largest cities and generated a redistribution of wealth (Cortes, 2008). 

Immigration benefits the average wages of U.S. citizens, with the exception of high-

school dropouts (Ottaviano & Peri, 2012; Shierholz, 2010). In reality, previous 

immigrants are the principal group experiencing losses in wage because they compete for 
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very similar jobs with the newly arrived immigrants (Ottaviano & Peri, 2012). Therefore, 

it is incorrect to claim that immigration has been a substantial determinant in the 

worsening of wage distribution from 1990 to 2000 in the U.S. (Ottaviano & Peri, 2012). 

Immigrants have similar positive modest effects in the education attainment of native-

born (Hunt, 2012). Furthermore, contrary to arguments about health care drain, 

immigrants contributed $115.2 billion more to the Medicare trust fund than they used 

from 2002 to 2009 (Zallman, Woolhandler, Himmelstein, Bor, & McCormick, 2013). 

B. The History of Immigration in the United States 

The United States is usually considered a nation of immigrants, similarly to 

Canada and Australia, because it was founded upon the invasions of Northern Europeans 

in the XV and XVI centuries. In the U.S., policies and laws enacted since reflect this 

ethnic dominance and the explicit intention of favoring the influx of immigrants from 

Northern Europe while excluding and restricting the immigration of non-Northern 

Europeans (Nguyen, 2006). These policies and laws can be divided into three distinctive 

periods: first, the laissez-faire phase (1780-1875) of frontier expansion in which the 

government embraced immigration in order to help colonize the extensive U.S. territory 

(Nguyen, 2006), in the detriment of those already living there (e.g., Native, French, 

Spaniards). Second, the qualitative restrictions phase (1876-1920) in which certain types 

of immigrants were barred from entering the country (Nguyen, 2006). For instance, 

legislation was enacted to exclude Chinese immigrants, including The Chinese Exclusion 

Act of 1882 and The Geary Act of 1892. This period encompasses the nadir of racial 

relations in America, in which African Americans were systematically dispossessed of 
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their newly acquired Emancipation rights, segregated, and marginalized (Williamson, 

1984). Third, the quantitative restrictions phase (1921-present) in which the government 

set quotas of immigrants from certain national origins. For example, The Immigration 

Act of 1924 enforced legal restrictions for immigrants from Southern and Eastern 

Europe. In general, policies in the 19th and 20th centuries ensured the dominance of 

Northern (and later, Western) Europeans, with 70-80% of immigrants slots allocated to 

them as a result of the 1924 Immigration Act (Nguyen, 2006).  

However, with the passing of the Immigration and Nationality Act of 1965, an 

extension of the Civil Rights movement (Nguyen, 2006), the legal emphasis shifted from 

quotas to family reunification and employer preference (Martin & Midgley, 2003). This 

law had crucial repercussions in the ethnic makeup of the country because it led to a 

significant increase in the arrival of immigrants of color to the U.S. (see Figure 1). This 

followed a worldwide trend of migration that started after the 1960s when many countries 

opened their borders to a more diverse group of migrants from Latin America, Asia, 

Africa, the Caribbean, and the Middle East (Schwartz, Unger, Zamboanga, & 

Szapocznik, 2010). 

C. Immigration and Cultural Plurality 

 As a result of these post-1960’s immigration fluxes, most countries have become 

culturally plural societies in which various ethnic groups share social and political spaces 

and power (Skelton & Allen, 1999). Berry (1970, 1974, 1979, 1980, 1997a, 1997b, 2003, 

2006a, 2010) underlined that culturally plural societies are composed of various groups 

that differ in several dimensions (see Figure 2). Berry’s fist dimension is voluntariness: 
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ethnic and national groups can coexist in a country because they decided so voluntarily or 

because they were forced into this arrangement by conquest and colonization. For 

example, indigenous nations were forced to become minorities in their own territories by 

European invaders, while refugees are often forced to move to another country as a 

consequence of war and conflict. Berry’s second dimension is originality: ethnic and 

national groups may have remained in a specific territory for centuries while others just 

recently moved to their territory. Berry’s third dimension is permanence: some groups 

settle temporarily and return to their territory of origin, while others settle more 

enduringly. 

Receiving societies vary in their attitude towards immigrants and develop 

different ideologies, strategies, or models to deal with them. These models are often 

implicit, but have repercussions in national policies and law, budget and political 

decisions, and ultimately in the adaptation of the newcomers. Berry (2006a) summarized 

these models in Figure 3. The first model is the melting pot, which is the dominant model 

in the U.S., and is characterized by a narrative of national identity invented by the 

majority, dominant and powerful ethnic group that places the minority, dominated, and 

weaker groups in the periphery as a way to assert their privilege. The core assumption of 

this model is that the minoritarian groups should melt into the larger society, abandon 

their culture, and assimilate in order to become citizens (Berry, 2006a). The majoritarian 

culture is often assumed to be superior, advanced, and civilized; while the minoritarian 

cultures are frequently regarded as inferior, primitive, and savage.   
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The second model proposed by Berry (2006a) is cultural pluralism, in which the 

larger society is approached as a mosaic of different national and ethnic groups that are 

allowed (or even better, encouraged) to maintain their cultural capital, heritage, and 

identity as they participate in the larger society. To an extent, this is the prevalent model 

in Canada. In this model, national identity is construed to be based on the agreement of 

shared norms, as well as the acceptance and accommodation of the diverse cultural 

interests and intentions of all groups (Berry, 2006a). The majoritarian and the 

minoritarian cultures are habitually regarded as equal. 

The melting pot model can be depicted as a color-blind ideology, while the 

cultural pluralism model can be equated with a multiculturalism ideology (see Figure 4). 

Research suggests that the melting pot model and the color-blind ideology are associated 

with adverse outcomes for minority mental health, while a cultural pluralism model and a 

multiculturalism ideology is related to positive outcomes (Plaut, Thomas, & Goren, 2009; 

Torkelson & Hartmann, 2010). While color blindness focuses on personal merit over 

cultural, ethnic, or racial backgrounds, ignoring and minimizing group differences, and 

encouraging assimilation; multiculturalism advocates for plurality, recognition, and 

celebration of group differences, encouraging integration (Plaut et al., 2009). Moreover, 

color blindness has been linked to ambiguity regarding prejudice (Zou & Dickter, 2013). 

A recent investigation employed a sample of 113 White participants who reacted to a 

vignette showing a White individual making an ambiguous prejudiced remark, after 

which a Black individual confronted the remark, and found that the Black individual was 
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perceived as more negative and inappropriate by participants high in color blindness (Zou 

& Dickter, 2013). 

Berry’s framework emphasizes that the interplay of acculturation and interethnic 

relations result in a diverse array of outcomes that range from conflictive to harmonious 

(Berry, 1997b). It has been argued that a common perspective between the acculturating 

and the host groups about the importance of integration increases the likelihood of 

positive outcomes among immigrants (Berry, 1997b). In contrast, a diverging perspective 

between the acculturating group and the host society increases the likelihood of negative 

outcomes (Berry, 1997b). 

D. Acculturation in Culturally Plural Societies 

Immigrants traditionally have been considered a group at high-risk for negative 

outcomes because the life changes concomitant with the immigration process elevate 

stress substantially (Holmes & Rahe, 1967). Most of the demands that accompany the 

immigration processes have been conceptualized in terms of acculturation. The first 

definitions of acculturation emphasized intergroup contact. For instance, Redfield, 

Linton, and Herskovits (1936) defined acculturation as the experiences resulting from 

constant first-hand contact between groups of individuals of different cultures, and the 

changes in the original cultural practices that result from this contact. The following 

definitions have underlined how acculturation also operates at the individual level 

(Graves, 1967). 

Berry, Kim, Minde, and Mok (1987) have argued in favor of more specificity in 

the processes that account for acculturation, including changes at the physical (e.g., 
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moving to a new environment), biological (e.g., new diet, disease, intermarriage), cultural 

(e.g., linguistic, political, technological), social (e.g., intergroup relationships), and 

psychological level (e.g., behavior, cognition, stress). The acculturation process may 

include learning implicit or explicit social rules, values, languages, attitudes, and 

functioning in accord with the environment to be culturally competent (Alvarado & 

Ricard, 2013).  

The acculturation process may estrange immigrants from their native support 

networks, enable the incorporation of novel cultural norms and even the negative 

prejudice and stereotypes about their own immigrant group (Rogler, Cortes, & Malgady, 

1991). Thus, acculturation may lead to maladaptive coping strategies that can result in 

poorer mental health by weakening culture-of-origin coping strategies and ethnic pride 

(Alamilla, Kim, & Lam, 2010; Organista, Organista, & Kurasaki, 2003).  

Berry (1970, 1979, 1980, 1997, 2003, 2006a, 2010) proposed a set of 

acculturation strategies that involve attitudes and behaviors that are displayed in everyday 

intercultural encounters. Starting in 1970, Berry and colleagues made the distinction 

between these strategies as singular acculturation approaches at the individual and social 

level (Berry, 1970; Sommerlad & Berry, 1970). Berry’s strategies are the result of an 

alignment within the dimensions of a) orientation towards the national or ethnic group of 

origin, summarized in the first issue of maintaining the heritage culture and identity, and 

b) the orientation towards the host group culture, summarized in the second issue of 

preference for participating in the host society. The intersections of these two dimensions 

result in four possible acculturation strategies: a) assimilation, in which individuals reject 
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their culture of origin and embrace the majoritarian culture; b) separation, in which 

individuals remain loyal to their culture of origin while rejecting the majoritarian culture; 

c) marginalization, characterized by low maintenance of the original culture and little 

interest in relating with the majoritarian culture and other groups; and d) integration, 

defined by the drive to maintain the culture of origin and embracing the majoritarian 

culture (Berry, 2006a, 2010). This last strategy has also been labeled biculturalism 

(Benet-Martinez & Haritatos, 2005; LaFromboise, Coleman, & Gerton, 1993). 

This bi-dimensional approach to acculturation has been deemed superior to uni-

dimensional models that conceptualized the host culture and the culture of origin as 

opposing ends of a continuum. In this view, the more an immigrant identifies with the 

host culture, the less she supports the values of her culture of origin (Syed, 2013). This 

was the original model of acculturation, often referred to as assimilation theory, as a uni- 

dimensional process in which the acquiring the host culture and preserving the heritage 

culture were conceived as opposing ends of a single scale (Gordon, 1964). 

A growing body of evidence supports the notion that Berry’s integration strategy 

of acculturation is consistently related to health and adaptation of immigrants, including 

prosocial behavior and higher self-esteem (Chen, Benet-Martinez, & Bond, 2008; 

Schwartz, Zamboanga, & Jarvis, 2007; Szapocznik, Kurtines, & Fernandez, 1980), 

integrating contrasting aspects of different ethnic and cultural groups (Schwartz et al., 

2010; Tadmor, Tetlock, & Peng, 2009). Particularly in the case of immigrant youth, the 

bidimensional method has been related to positive outcomes (e.g., Coatsworth, 
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Maldonado-Molina, Pantin, & Szapocznik, 2005; David, Okazaki, & Saw, 2009), 

underlining issues of developmental plasticity in the acculturation process.  

Berry’s model is bi-dimensional, interactive, and complex, and therefore, more 

aligned with developmental sciences. This perspective has received more empirical 

support than the uni-dimensional model and posits that involvement with two cultures 

can be conceptualized more accurately as orthogonal, in which identification with the 

host culture occurs simultaneously and independently of identification with the culture of 

origin (Phinney, 2003; Ryder, Alden, & Paulhus, 2000; Syed, 2013).  

However, this model does not fully account for individual differences in response 

to acculturative stress that explain multifinality in immigrant adaptation. For instance, 

only recently the field has focused on individual differences that arise from genomic 

variation and generation of immigration. In the next chapters, I will discuss in detail the 

issues of individual differences in responses to acculturation (i.e., the acquisition of a 

second culture) and enculturation (i.e., the acquisition of a first culture) as a function of 

genes and immigrant generation. 

E. Chapter 1 Summary 

Migration is a natural process that has shaped the evolution of all creatures, 

including humans. The emergence of nation-states was and continues to be influenced by 

continuous migration fluxes; thus, it is crucial to study these processes in order to fully 

comprehend how societies evolve. This is especially relevant in the U.S., which has 

experienced dramatic demographic changes throughout its history due to immigration, 

including those that ensued from the most recent wave of arrivals of Asians and Latinos 



   12 

 

since the 1960s. 

In cultural plural nations, like the U.S., ethnic groups differ in regarding 

dimensions such as voluntariness and originality (Berry, 2010), and are treated according 

to models such as the melting pot or cultural pluralism (Berry, 2006a) that can have 

starkly different repercussions. Importantly, immigrants have to deal with pressures to 

acquire their host culture (i.e., acculturation) and maintain their culture of origin (i.e., 

enculturation). Research has focused on the consequences of the former, and only 

recently, on both the former and the latter processes. In the next chapter, I will discuss the 

roles that genetic plasticity and immigrant generation play in multifinality in responses to 

acculturation and enculturation. 
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Chapter 2: Individual Differences in Acculturation and Enculturation:  

The Role of Genetic Plasticity  

Until recently, most of the research from immigration sciences on risk and 

resilience centered on the direct ways in which newcomers deal with acculturation- and 

enculturation-related stressors. However, there is a growing interest in the processes that 

account for variation in stress responses associated with immigration, especially in 

regards to the roles of genes and generation of immigration. In this chapter, I focus on 

how genes relate to cultural processes, and how this link shapes the development of 

immigrants. In the following chapter, I center on the role of generation of immigration. 

Immigration sciences first approached the acculturation and enculturation 

processes in terms of stress, which is a phenomenon that has captured the attention of 

scientist for decades. Some of the early definitions of stress conceptualized it as 

physiological reactions of an organism in response to deleterious stimuli (Seyle 1936, 

1950). Later, stress was approached as the emotional state experienced by an individual 

and as aversive events or conditions that demanded modulation, adaptation, or change 

(Boyce & Jemerin, 1990). Empirical evidence has consistently and coherently supported 

the association between stress and illness (Luthar, 2006; Rutter, 1983), also known as the 

stress-illness hypothesis (Boyce & Jemerin, 1990). This classic medical model that 

approached illness as the result of exposure to a pathogen (e.g., stress) was very 

influential in early acculturation research and theory, which basically considered mental 

illness as the result of the “culture shock” experienced by newly arrived immigrants 

(Bornstein, 1971; Bornstein & Cote, 2010). Next, I review three different models that 
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approach the potential role of genes in the adaptation of immigrants: a) the acculturation 

and enculturation model, b) the diathesis acculturation and enculturation model, and c) 

the differential susceptibility to acculturation and enculturation model.  

A. Main-Effect Acculturation and Enculturation Model 

In the past 30 years, there has been en explosion of research on the health 

correlates of immigration, conceptualized as acculturative stress (Yoon, Langrehr, & 

Ong, 2011). Even though many behaviors may arise from the acculturation processes, the 

term acculturative stress is limited to those behaviors that are associated with changes in 

mental health (Berry & Annis, 1974). In accordance, Berry and colleagues (1987) defined 

acculturative stress as a decrease in health (i.e., psychological, somatic and social) of 

individuals who experience acculturation, and for which there is evidence of a systematic 

relationship between health and acculturation.  

Research has found an association of acculturation with markers of adaptation, 

maladaptation, and well-being (Yoon et al., 2013). Internalizing outcomes include 

evidence that acculturation is related to depression (Alderete, Vega, Kolody, & 

Aguilar‐Gaxiola, 1999; Choi, Miller, & Wilbur, 2009; Juang, & Cookston, 2009), and 

suicidal ideation (Hovey & King, 1996). Externalizing behavior problems include 

aggression (Smokowski & Bacallao, 2006), risky sexual behavior (Lee & Hahm, 2010), 

drug use (Thai, Connell, & Tebes, 2010), smoking (Coonrod, Balcazar, Brady, Garcia, & 

Van Tine, 1999), and delinquency (Samaniego & Gonzales, 1999). Adaptive functioning 

includes self-esteem (Friedman & Saroglou, 2010) and educational achievement (Cuéllar, 

Arnold, & Maldonado, 1995; Ponterotto, Baluch, & Carielli, 1998; Yoon et al., 2011). 
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Although the immigration literature has traditionally outlined the negative effects 

of acculturation of immigrants as unavoidable (Bornstein & Cote, 2010), in reality 

research in this area has been inconclusive and inconsistent, showing higher, equal, or 

lower rates of mental disorders in immigrants (Ataca & Berry, 2002; Birman & Tran, 

2008; Jang & Chiriboga, 2010; Yoon et al., 2013). Therefore, this broad negative 

generalization is no longer consider valid (Berry & Kim, 1988). Several shortcomings of 

the acculturation model limit our understanding of the development of immigrants, as it 

has been labeled static and structural (Lazarus, 1997) due to their main effects rationale, 

which is at odds with our current understanding of development as dynamic, non-linear, 

and complex (Rutter & Sroufe, 2000). Although psychopathology is a common outcome 

of acculturation, maladaptation is avoidable and depends on a range of group and 

individual processes that accompany acculturation (Berry et al., 1987). In other words, 

acculturation is best conceptualized as a probabilistic process, not a deterministic 

predictor (Berry et al., 1987). 

Moreover, it is unclear if these models can properly explain multifinality in the 

adaptation of immigrants. Not surprisingly, recent meta-analyses have only found small 

negative associations between acculturation and health correlates (Gupta, Leong, & 

Valentine, 2013; Steffen, Smith, Larson, & Butler, 2006), and even mixed results (Yoon 

et al., 2013). These meta-analyses provide evidence that the effect of acculturation on the 

adaptation and health of immigrants are contradictory and small, according to Cohen’s 

(1988) conventions. One meta-analysis of studies of acculturation of Asians to American 

society (Gupta et al., 2013) showed that the combined association of acculturation and 



   16 

 

depression scores are negative, small, and barely significant (omnibus effect size of r = -

.07, 95% CI = -0.117 to -0.018, p = .007). Another meta-analysis of the relationship 

between acculturation and high blood pressure, using 125 studies of immigrants around 

the world, also found small effect sizes, with effects of 0.28 for systolic blood pressure 

and 0.30 for diastolic blood pressure (Steffen, Smith, Larson, & Butler, 2006). Abrupt 

cultural changes accounted for the largest effect sizes, supporting the acculturative stress 

model (Steffen et al., 2006). A meta-analysis by Yoon and colleagues (2013) found that 

acculturation was both negatively related to maladaptation (i.e., depression, anxiety, 

psychological distress and negative affect) and positively associated with adaptation and 

well-being (i.e., self-esteem, satisfaction with life, and positive affect). 

Importantly, acculturative pressures coexist with enculturation, family and 

community demands to maintain one’s culture of origin. A meta-analysis found that 

while acculturation has been positively related to both negative (e.g., negative affect, 

depression, and anxiety) and positive mental health (e.g., life satisfaction, positive affect), 

enculturation has mostly been associated with positive mental health, but also with 

anxiety (Yoon et al., 2013). The link between enculturation and anxiety has been 

interpreted as the result of feelings of inadequacy and nervousness in foreign ethnic 

settings because individuals might lack the appropriate cultural tools to navigate them 

effectively (Yoon et al., 2013), which is consistent with research showing that anxiety 

emerges in contexts of preoccupation with peer acceptance, fear of rejection, and 

insecurity (Lau, Fung, Wang, & Kang, 2009). Nonetheless, the overall positive 

association of enculturation and positive mental health indicates that ethnic support 
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networks may be fundamental in settling distress with feelings of belonging and security 

(Yoon et al., 2013).  

Despite these trends, there are key differences between ethnic groups regarding 

the effects of acculturation and enculturation. For instance, while enculturation seems to 

be the most favorable process for African Americans in terms of mental health, 

acculturation operates as a strong predictor of well-being among Asian Americans (Yoon 

et al., 2013). This finding has been validated by an independent meta-analysis that found 

that assimilation to the U.S. culture among Asian Americans is significantly and 

negatively correlated to depression in a small magnitude, while enculturation is also 

negatively related to depression, but not statistically significant (Gupta et al., 2013). 

These different patterns of associations respond to the particular strategies each 

ethnic group employs to maximize fit to the social environment. Robust enculturation 

may help African Americans function resiliently, develop a strong sense of self-worth, 

and deal with racism, which is of high relevance in the face of their history of oppression 

in the U.S. (Yoon, Langrehr, & Ong, 2011). In contrast, the cultural fit strategy employed 

by Asian Americans is centered on acculturation, as they tend to value conformity with 

social norms, procuring language skills, and observing mainstream social standards (Kim, 

Atkinson, & Yang, 1999). In the case of Latinos, evidence indicates that enculturation 

may entail both risk and resilience. Some Latino cultural values, such as machismo, may 

overlook, or even encourage, risk-taking behaviors among men (Cuellar, Arnold, & 

Gozales, 1995), while others such as familismo (emphasizing the importance of family 
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relationships and prioritizing family over the individual) and respeto (outlining respect 

and obedience to parents and elders) may protect against substance abuse (Unger, 2014). 

These advances in acculturation and enculturation research have augmented our 

comprehension of the development of immigrant. Nevertheless, the field has been 

constrained by directing attention almost exclusively to social, cognitive, and emotional 

processes, while an in depth examination on the role of biological processes in 

immigrants’ risk and resilient functioning is scarce.   

B. Diathesis to Acculturation and Enculturation Model  

The diathesis stress hypothesis posits that some children are more reactive, 

behaviorally or biologically, which makes them more vulnerable to stressful experiences, 

displaying higher levels of illness or maladaptation than their less reactive peers in the 

face of adversity (Belsky, Hsieh, & Crnic, 1998; Deater-Deckard & Dodge, 1997; El-

Sheikh, 2005; Obradović, Bush, Stamperdahl, Adler, & Boyce, 2010). In consequence, 

the acculturative models can be conceptualized as a form of diathesis-stress model, or 

even, considered as diathesis-acculturative-stress model. 

Acculturation and enculturation research has increasingly given more attention to 

the role of moderators and mediators (see Torres, Driscoll, & Voell, 2012) because they 

are seen as avenues to explicate the processes that account for individual differences in 

the adaptation of immigrants. Some of the first mediators and moderators proposed 

included the ideology of the host society regarding immigration (e.g., multiculturalism 

versus color-blind), the acculturation strategy employed, and a number of demographic, 
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social and personal processes (e.g., coping abilities) of the group and individual members 

(Berry et al., 1987).  

Thus, research on individual differences on acculturation and enculturation has 

been regarded as a promising avenue to elucidate the development of immigrants 

(Bornstein & Cote, 2010). For instance, individual differences in personality have been 

documented as an important predictor of adaptive coping to acculturation demands 

(Lerner, Kertes, & Zilber, 2005). However, studies on individual and developmental 

differences in sensitivity to acculturation are scarce (for an exception, see Cheung, 

Chudek, & Heine, 2011). Therefore, alternative models of adaptation of immigrants offer 

the possibility of surpassing these limitations.  

For example, it has been argued that individual differences in biobehavioral 

responsiveness, in general, are responsible for variation in reaction to stress (Boyce & 

Jemerin, 1990). Moreover, it may be more convenient to focus on the interplay stressors 

and individual responses, instead of just focusing on the stressors (Boyce & Jemerin, 

1990). Individual differences in responses to adverse events are hypothesized as the 

explanation for the wide variability in stress–illness relationships and to reflect 

constitutional variation in susceptibility to stressful challenge (Boyce & Ellis, 2005).  

C. Differential Susceptibility to Acculturation and Enculturation Model 

Although the origins of such individual differences in reactivity are not 

completely understood, there is wide acknowledgement that both the genome and early 

experience account for some share of the variance in phenotypic stress responses. Several 

hypotheses have been put forward in order to respond to the question of why some 
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individuals are more sensitive or susceptible to stressors and adversity while others 

function resiliently.  

The differential susceptibility hypothesis suggests that individuals are dissimilarly 

sensitive to environmental influences, with some people being not just more vulnerable 

than others to the negative effects of adversity, but also highly receptive to the beneficial 

effects of supportive and enriching experiences (Belsky & Pluess, 2009). These ideas are 

supported by evidence suggesting that phenotypic temperamental traits, endophenotypic 

characteristics, and genetic polymorphisms function less like sources of vulnerability and 

more like plasticity factors that increase the likelihood for individuals to be more 

sensitive than others to both negative and positive environmental influences. 

Some studies have documented differential susceptibility to the effects of 

maltreatment (Caspi et al., 2002), attachment (Klein Velderman, Bakermans-Kranenburg, 

Juffer, & van IJzendoorn, 2006), and parenting (Belsky & Beaver, 2011), to name a few. 

However, no study to date has examined whether individuals are differentially 

susceptible to experiences of acculturation. Even though most differential susceptibility 

studies have used a candidate gene approach, examining how a single gene moderates the 

effect of a particular environmental experience, it has been argued that using multiple 

genes would be more powerful (Belsky & Beaver, 2011). For instance, using the 

Adolescent Health project data, Belsky & Beaver (2011) examined the role of 5 putative 

‘plasticity alleles’ – the 10R allele of DAT1, the A1 allele of DRD2, the 7R allele of 

DRD4, the short allele of 5HTTLPR, and the 2R/3R alleles of MAOA – on the effects of 

parenting styles on self-regulation in a sample of 1586 adolescents. They calculated the 
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effects of these genes by creating an index of cumulative-genetic plasticity (ranging from 

0 to 5) and found that the more plasticity alleles males carried, the more and less self-

regulation they manifested under, respectively, supportive and unsupportive parenting 

conditions (Belsky & Beaver, 2011).  

Departing from diathesis–stress models that treat reactivity only as a risk factor 

for maladaptation, both Boyce and Belsky hypothesize that differential susceptibility to 

adverse and supportive environments may explain how some highly reactive children 

follow maladaptive developmental pathways while other similarly sensitive children 

follow trajectories of adaptation (Belsky & Pluess, 2009). In other words, these 

hypotheses would help explain multifinality (Cicchetti & Rogosch, 1996). 

Boyce and Belsky’s approaches share (a) the belief that augmented reactivity can 

be equated with environmental susceptibility, (b) that this susceptibility moderates 

associations between the early experiences and later developmental outcomes (Boyce & 

Ellis, 2005), (c) that the source of this reactivity is biological, and (d) that this sensitivity 

is to both positive and negative environments. However, they differ in the way they 

conceptualize reactivity, the source of variation, and how reactive are the reactive types 

(Boyce & Ellis, 2005). Belsky portrays reactivity at the behavioral level, while Boyce 

conceptualizes is as neurobiological systems of stress response (Boyce & Ellis, 2005). 

Thus, this model can be useful in explaining multifinality in the adaptation of 

immigrants. For example, some evidence suggests that there is developmental sensitivity 

to experiences of acculturation. A recent study found that Hong Kong immigrants who 

moved to Vancouver identified more rapidly with Canadian culture the longer they were 
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exposed to it, but only if they migrated at an early age, even after controlling for English 

proficiency (Cheung et al., 2011). This line of inquiry is coherent with investigations that 

emphasize the contributions of differences on stress-responsiveness, but also of school 

performance and other factors.  

This is the case of Gene x Culture interactions, a growing body of evidence 

indicative of culture interaction with genes involved in the dopaminergic (DRD4), 

serotonergic systems (5HTTLPR), and oxytocin production (OXTR). The DRD4 gene is 

part of the dopaminergic system, which is involved in reward, motivation and attention. 

Evidence suggests that the 7-repeat variant of the DRD4 gene is associated with 

increased likelihood of developing ADHD, high novelty-seeking behavior, and low 

dopamine reception efficiency (Belsky & Pluess, 2009). In addition, a growing number of 

studies show that allele carriers are more adversely affected by poorer environmental 

conditions and also positively influenced by benign experiences (van IJzendoorn & 

Bakermans-Kranenburg, 2006). Nonetheless, combining carriers of the 7R and the 2R in 

studies involving Asians has been recommended because among this population 2R allele 

is more common and the 7R is more rare (Reist et al., 2007).  

Following these suggestion, Kitayama and colleagues (2014) indicated that DRD4 

polymorphisms linked to augmented dopamine signaling (i.e., 7- or 2-repeat alleles) 

showed greater levels of socially dominant cultural orientations, compared with 

individuals without those alleles. Even more so, differences between European (more 

independent) and Asian-born Americans (more interdependent) were meaningfully more 

pronounced for carriers of the 7- or 2-repeat alleles than for noncarriers (Kitayama et al., 
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2014). Also taken as evidence of Gene by Culture interaction, a recent study reported that 

individuals with 7- or 2-repeat alleles of the DRD4 exhibited more prosocial responses 

when primed with religion than not primed with religion, whereas noncarriers were not 

impacted by priming (Sasaki et al., 2013). 

Genes involved in the serotonergic system have also been related to culture, 

particularly the 5HHTLPR gene, and in a lesser degree the 5HTR1A and the 5HT2A 

genes. The serotonin-transporter-linked polymorphic region (5-HTTLPR) is a repeat 

polymorphic region in gene SLC6A4 that codes for the serotonin transporter. Most 

research focuses on two variants: those carrying at least one short allele (s/s, s/l) related 

to reduced gene expression and depression, and those homozygous for the long allele 

(l/l), which is most frequently unrelated to adverse effects (Belsky & Pluess, 2009). In a 

landmark study, Caspi and colleagues (2003) showed that 5-HTTLPR moderates effects 

of stressful life events during early adulthood on depressive symptoms. However, the role 

of the serotonin transporter gene, in interaction with experiences stressful life events to 

predict depression and internalizing symptoms, has been subject to controversy, with 

some meta-analyses suggesting that its effect is negligible (e.g., Risch et al., 2009), while 

reviews have asserted its effect supported by a myriad of evidence from psychiatry and 

animal studies (Caspi, Hariri, Holmes, Uher, & Moffitt, 2010). 

A longitudinal investigation in urban Brazil described a Gene by Culture 

interaction in the development of depressive symptoms (Dressler, Balieiro, Ribeiro, & 

Santos, 2008). The authors uncovered a significant interaction between the −1438G/A 

polymorphism in the 2A serotonin receptor and cultural consonance in family life (i.e., 
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how perceptions of one’s own family corresponds with the cultural model of family life) 

in predicting depressive symptoms in a 2-year period (Dressler et al., 2008). More 

research is needed to address how different cultural processes are moderated by genetic 

variations, or how genetic effects are moderated by cultural processes, and how these can 

impact adaptive and maladaptive development.  

Also, some studies have reported interactions among culture, the OXTR rs53576 

gene that has been associated with socio-emotional sensitivity and emotional support 

seeking (Kim et al., 2010a, 2010b). Distraught American participants with the GG/AG 

genotypes described looking for more emotional social support than those with the AA 

genotype, whereas there were no significant differences regarding genotypes among 

Korean participants; indicating that OXTR rs53576 plays a role in individual differences 

on culturally-laden support seeking behavior (Kim et al., 2010a, 2010b). The moderating 

role of OXTR rs53576 has also been reported on study on cultural differences on 

emotional suppression (Kim et al., 2011) and religiosity and well-being among 

Americans and Koreans (Sasaki, Kim, & Xu, 2011). 

In light of these findings, it is plausible to consider that the DRD4, 5HTTLPR, 

and OXTR genes may interact with acculturation and enculturation experiences to predict 

different pathways of risk and resilient functioning. However, there are other candidate 

gene-culture relationships in addition to interactions.  

D. Gene-Acculturation and Enculturation Coevolution models 

Another model that may explain multifinality in the adaptation of immigrants are 

Gene-Culture coevolution models. Evidence supports the notion that genes and culture 



   25 

 

co-evolve and that this coevolution is, perhaps, the foremost process of evolutionary 

adaptation in humans (Laland, 2008a, 2008b). Because “genes hold culture on a leash” 

(Wilson, 1978, p. 172), culture may have been decisively shaped the genome (Laland, 

2008b). Novel frameworks have been utilized to scrutinize gene–culture coevolution, 

including cultural niche construction (Laland & Janik, 2006), and the relationship 

between cultural transmission and natural selection (Laland, 2008b). 

Culture–gene coevolution, also known as dual inheritance theory, postulates that 

cultural processes are adaptive and shape the social environments under which genetic 

selection also operates (Boyd & Richerson, 1985; Cavalli-Sforza & Feldman, 1981; Kim, 

Mojaverian, & Sherman, 2012). For instance, it has been suggested that the DRD4 

coevolved with culture (Kitayama et al., 2014), because the prevalence of the 7R allele 

grows as a function of the distance that cultural groups migrated in their evolutionary 

history (Chen, Burton, Greenberger, & Dmitrieva, 1999). Furthermore, Kitayama and 

colleagues (2010, 2014) suggested three mechanisms as explanations: a) the genetically 

driven reward sensitivity of 7R carriers provokes emigration, b) the genetically driven 

reward sensitivity of 7R carriers increases their odds of survival in demanding frontier 

conditions, and c) that higher reward sensitivity of 7R carriers might have been 

influential in building norm-based cooperation within cultural groups, which in turn 

could increase odds of survival for the whole cultural group in harsh frontier settings (see 

Nowak, Tarnita, & Wilson, 2010). 

Gene–Environment correlations (rGE) can better exemplify this model, denoting 

genetic differences in the exposure to a certain environment (Kendler & Eaves, 1986; 
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Knafo & Jaffee, 2013; Plomin, DeFries, & Loehlin, 1977; Scarr, & McCartney, 1983). 

Gene–environment correlation can occur from the causal effects of genotypes, natural 

selection, and genetic drift processes that lead to ancestral variation in genotype within 

and between populations; thus, genetic indicators for population ancestry will be 

associated with environmental and phenotypic features that vary across ethnicities and 

cultures (Jaffee & Price, 2012; Knafo & Jaffee, 2013).  

Plomin and colleagues (1977) proposed three different types of rGE: a) passive 

genotype–environment correlation refers to the association between the inherited 

genotype and the environment in which one develops (for examples, see DiLalla & 

Gottesman, 1991; Eaves, Prom, & Silberg, 2010); b) evocative or reactive genotype–

environment correlation between an individual genetically induced behavior and the 

reactions to that behavior elicited in others (see Kendler & Gardner, 2010); and active or 

selective genotype–environment correlation between the genetic predispositions of an 

individual and the social niches that individual selects (see Kendler, Jacobson, Myers, & 

Eaves, 2008).  

In the case of culture, some studies have reported Gene-Culture correlations 

among humans (e.g., Chiao & Blizinsky, 2010) and animals (e.g., Krützen, Willems, & 

van Schaik, 2011). Notably, these correlations diverge from Gene x Environment 

interactions that refer to genetic differences in sensitivity to certain environmental effects 

(Kendler & Eaves, 1986). A landmark study by Chiao and Blizinsky (2010) found that 

individuals from 29 countries with collectivistic orientation were more likely to carry the 

short (s) allele of the 5HTTLPR gene, and that these values among short allele carriers 
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were associated with less anxiety and mood disorders. However, the methodology and 

hypothesis testing approach of this study has received severe criticism (see Eisenberg & 

Hayes, 2011). Another study conducted by Kim and colleagues (2010) showed 

differences between Koreans and European Americans regarding attention focus and the 

capacity to adapt to variations in reinforcement, and this cultural difference was 

moderated by the serotonin 1A receptor polymorphism (5-HTR1A).  

E. Chapter 2 Summary 

There is a growing interest in the processes that account for variation in stress 

responses associated with immigration, especially in the role of genetic plasticity. A 

number of meta-analyses suggest that acculturation and enculturation can operate as 

stressors that can increase the likelihood of developing internalizing (e.g., depression) 

and externalizing behavior problems (e.g., drug use). Nevertheless, the research is 

inconclusive and inconsistent in its predictions; thus, the idea that acculturation and 

enculturation are purely stressful is no longer consider valid (Berry & Kim, 1988). 

One source of individual differences comes from ethnicity. There are key 

differences between ethnic groups regarding the effects of acculturation and 

enculturation. For instance, while acculturation operates as a strong predictor of well-

being among Asian Americans (Gupta et al., 2013; Yoon et al., 2013), in the case of 

Latinos evidence indicates that enculturation may entail both risk and resilience (Cuellar 

et al., 1995; Unger, 2014). 

Another source of individual differences may come from susceptibility to stress 

(diathesis-stress models leading to negative outcomes or differential susceptibility 
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conducing to both positive and negative outcomes) or gene-culture coevolution (favoring 

the emergence of cultural process among individuals with certain genotypes. These ideas 

can be promising in the study of the development of acculturation and enculturation in 

light of recent evidence suggesting a link between these processes and certain genes. 

Particularly, the examination of gene-culture interplay (e.g., rGC, GxC) can foster the 

advancement of immigration sciences. Next, I examine the role of immigrant generation 

as another important source of individual differences. 
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Chapter 3: Individual Differences in Acculturation and Enculturation:  

The Role of Immigrant Generation 

While interest in the processes that account for variation in stress responses 

associated with immigration, especially in the role of genes, have only recently received 

attention, there is a long standing tradition of dissecting generational differences in 

immigrants’ acculturation and enculturation. In this chapter, I focus on how individuals 

differ as a function of immigrant generation. 

Importantly, evidence might seem contradictory regarding which generation does 

better in terms of indicators of adaptation. On one hand, demographic research supports 

the notion that second-generation immigrants do equally or better than first generation in 

many academic and economic domains. On the other hand, sociological, developmental, 

and social psychology research indicated the opposite: second generation do worse than 

first generation in mental health outcomes. Next, I review both bodies of research, why 

they are not mutually exclusive, and tackle the potential role of genes as markers of 

different reactivity to stress and environmental sensitivity in accounting for some of the 

generational effects. 

A. Second-Generation Immigrants Do Equally or Better than First-Generation 

Immigrants: Demographic Evidence 

According to a recent report based on U.S. Census data from the Pew Research 

Center (2013), there are 37.4 million foreign-born immigrant adults who live in the 

United States, while 19.7 million U.S.-born adults have at least one immigrant parent. In 

general, second generation adults outperform first generation immigrants in median 
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standardized and adjusted household income ($58,000 versus $46,000); college degrees 

attainment (36% versus 29%); and owning a residence (64% versus 51%). In contrast, 

first generation immigrants are more likely to be in poverty (18% versus 11%), to have 

dropped out of school (28% versus 10%), to be uninsured (34% versus 19%), and less 

likely to have a bachelor’s degree (29% versus 36%) in comparison with second-

generation immigrants (Pew Research Center, 2013). However, more second-generation 

immigrants were unemployed in 2012 in comparison with first-generation (9.3% versus 

8.3%), although second-generation are also more likely to be employed in managerial and 

other white-collar jobs (Pew Research Center, 2013). 

These patterns are largely replicated in the case of Asian and Latino immigrants, 

the largest groups from the modern immigration wave that started in the 1960s (see 

chapter 1 for a review). In the U.S., 62% of Asians are first-generation immigrants, while 

30% have at least on immigrant parent (Pew Research Center, 2013). Although Asians 

are the second largest immigrant group after Latinos, they have outnumbered them in 

new arrivals since 2009.  

Asians comprise a heterogeneous ethnic group, similar to Latinos, which have led 

to arguments on the necessity to avoid pan-ethnic labels altogether (DiPietro & Bursik, 

2012). According to the Pew Research Center (2013), nearly 82% come from China, 

Japan, India, Philippines, South Korea, and Vietnam. There is also important variability 

in the way they arrive to the U.S., most arriving on family visas, but also through 

employment visas (half Indians and Koreans), refugee status (e.g., many Vietnamese), 

and at least 13% in unauthorized ways from 2000 to 2010 (Pew Research Center, 2013). 
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No clear pattern emerges when first- and second-generation Asian immigrants are 

compared: the latter perform slightly better, equal, or worse in terms of educational and 

economic indicators. These trends are in stark contrast with the more pronounced 

differences between first- and second-generation Latino immigrants that I examine later. 

Thus, second-generation Asian Americans have marginally higher rates of high school 

(93% versus 88%) and college education completion (55% versus 50%) than first-

generation Asian immigrants (Pew Research Center, 2013). In the economic domain, 

according to the same report, second-generation immigrants have somewhat higher 

adjusted median household income ($67,500 versus $65,000), but the same rates of 

poverty (12%) and health insurance coverage (80%). When it comes to homeownership, 

first generation Asian immigrants have higher rates than second-generation Asians (58% 

versus 51%). 

Unlike Asian immigrants, who originate mostly and evenly from eight different 

countries, up to 45% of Latino immigrants come from Mexico (Pew Research Center, 

2013). Also in contrast with Asians, Latino immigrants from Mexico have 

disproportionately low-academic background and higher unauthorized status. A third 

sharp different between the two ethnic groups is the disparity between first- and second-

generations. Second-generation Latinos are significantly better educated in general than 

first-generation Latino immigrants regarding high school (83% versus 53%) and college 

completion (21% versus 11%).  

A similar pattern has been observed concerning economic performance in 2012, 

showing that second-generation Latinos have higher adjusted median household income 
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($48,000 versus $34,600), higher percentages of homeownership (50% versus 43%) and 

health insurance coverage (68% versus 51%), and lower rates of poverty (16% versus 

23%) than first-generation Latino immigrants (Pew Research Center, 2013). Conversely, 

there is no difference between first- and second-generation Latinos regarding 

unemployment rates. 

Despite this unequivocal demographic evidence showing that second-generation 

immigrants do equally (e.g., Asians) or better than first-generation immigrants (e.g., 

Latinos), a sharp difference in the opposite direction between generations of immigrants 

has been reported (for a review, see García Coll & Marks, 2011). Particularly, some 

studies have found that first-generation immigrants perform better in outcomes related to 

mental health and antisocial behavior (e.g., schizophrenia, alcohol abuse, violence) than 

second-generation.  

B. Second-Generation Do Worse than First-Generation Immigrants: “The 

Immigrant Paradox” 

Research shows that first-generation immigrants exhibit superior health-related 

outcomes than second-generation immigrants (Ali, McDermott, & Gravel, 2004; Alvarez, 

Jason, Olson, Ferrari, & Davis, 2007; Dey & Lucas, 2006; Franzini, Ribble, & Keddie, 

2001). Particularly, these findings have been replicated in studies comparing Asian and 

Latino immigrants’ mental health with their U.S.-born peers (Alegría et al., 2007a, 

2007b; Takeuchi, Hong, Gile, & Alegría, 2007; Williams et al., 2007). Importantly, most 

of the research regarding generational research on mental health has been conducted with 

Latinos, so less is known about Asian immigrants.  
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Considering externalizing behavior problems, a growing body of evidence 

indicates that second- and later generation Latino adolescents report higher rates of 

alcohol consumption and abuse than first-generation immigrants (Alegría et al, 2008; 

Bacio, Mays, & Lau, 2013; Gil, Wagner, & Vega, 2000; Guilamo-Ramos, Jaccard, 

Johansson, & Turrisi, 2004; Vega & Gil, 1998). Yet, it should be noted that many of 

these studies draw their analyses from the same data set: the National Longitudinal Study 

of Adolescent Health (Add Health). 

Some evidence also suggests that first-generation immigrants are more competent 

in dealing with developmental challenges than second-generation immigrants (García 

Coll & Marks, 2011). These findings have been encapsulated under the concept of 

“Immigrant Paradox” (Markides & Coreil, 1986; Vega & Sribney, 2011) because these 

results run counter to the expected direction of the effects: first-generation immigrants are 

“outsiders” exposed to the pressures of adapting to a new environment (e.g., learning a 

new language and new social norms), thus more likely to have difficulties in their 

adaptation, while locals or second-generation are “insiders” whom are more culturally 

fluent, thus expected to do better.  

For instance, a longitudinal study examining the reading trajectories of immigrant 

children established that first- and second-generation immigrant students had better 

Spring Kindergarten achievement scores than third-generation children immigrant 

students. It is important to note that the first-generation advantage disappeared after 

accounting for maternal education and race/ethnicity (Palacios, Guttmannova, & Chase-

Lansdale, 2008). Also, first-generation immigrant children increased their reading 
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achievement at a more rapid rate than third-generation children, even after controlling for 

family, school, and demographic variables (Palacios et al., 2008).  

According to Guarini, Marks, Patton, and Garcia Coll (2011), these findings are 

also paradoxical because unidimensional models of acculturation (e.g., classic 

assimilation theory) predict that immigrants that spend more time in a country would gain 

social capital, improve their proficiency of the majority language, and gain access to 

different resources (see Alba, Logan, & Stults, 2000; Alba & Nee, 1997). In 

consequence, these processes would predict improved health outcomes, when some 

evidence has shown the opposite. For instance, using a unidimensional model of 

acculturation, Guarini and colleagues (2011) found that, first generation adolescents 

demonstrated the lowest levels of high-risk sexual behavior from adolescence to early 

adulthood, compared to their acculturated peers. 

Different levels of enculturation and acculturation may explain this paradox (for a 

review, see Foner, & Dreby, 2011). For instance, Portes & Fernandez-Kelly (2008) claim 

that authoritarian parenting can propel academic attainment by keeping second-

generation youth away from negative impacts of American society (i.e., acculturation) 

and encouraging a sense of belonging and dignity by offering a strong cultural point of 

reference (i.e., enculturation). Similarly, it has been argued that the loss of protective 

cultural factors across generations (e.g., lower enculturation) and amplified exposure to 

risky peer environments in America (e.g., increased acculturation) are some of the 

explanatory processes behind the immigrant paradox (Bacio et al., 2013; Barrera, 

Gonzales, Lopez, & Fernandez, 2004; Mogro-Wilson, 2008). 
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Using data from the Add Health study, researchers found that second-, third- and 

later generation of Latinos (i.e., Cuban, Mexican, and Puerto Rican) had an earlier 

drinking debut and engaged in more alcohol abuse than first-generation Latino 

immigrants (Bacio et al., 2013). Importantly, the link between generation and alcohol 

abuse was mediated by diminishing family intimacy and increased engagement with 

deviant peers (Bacio et al., 2013). Similarly, a study that employed data from the 

National Latino and Asian American Study (NLAAS) to inspect generational differences 

in family cultural conflict and cohesion among Asians and Latinos, reported that first-

generation Asian and Latino immigrants had the highest levels of family cohesion 

(Chang, Natsuaki, & Chen, 2013). Importantly, high levels of family cultural conflict 

predicted mental health service use among both groups, suggesting that cultural processes 

exert a paramount influence in the adaptation of immigrants across generations (Chang et 

al., 2013). 

Other interpretations of the immigrant paradox come from criminology and 

sociology to point out that some components of the school relationship account for 

variations in adolescent violence across immigrant generations, including attachment to 

teachers and peers, commitment to academic goals in the school system, and belief in 

school values (Peguero & Jiang, 2014). Particularly, a study using the Education 

Longitudinal Study (ELS) reported that third- and later generation immigrants were more 

likely to engage in school misconduct and victimization than first- and second-generation 

immigrants (Peguero & Jiang, 2014). Also paying attention to social processes, a meta-

analysis found that the augmented risk of schizophrenia and related disorders among 
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first-generation immigrants clearly endures into the second generation, suggesting that 

post-migration influences have a more decisive role than pre-migration processes or 

migration per se, and that this detected variability hints that the risk is mediated by the 

variables such as being Black and experiences of discrimination (Bourque, Van der Ven, 

& Malla, 2011).  

Portes and colleagues have suggested segmented assimilation as plausible 

mechanism behind intergenerational differences (Portes, Fernandez-Kelly, & Haller, 

2005; Portes & Fernandez-Kelly, 2008; Portes & Hao, 2002, 2004; Portes & Rumbaut, 

2005). Segmented assimilation theory emphasizes the fact that the U.S. has become 

highly diverse and segmented, with underprivileged groups residing in urban settings 

where many immigrant families first live upon arrival (Xie & Greenman, 2005). Hence, it 

has been proposed that the new immigrants may acculturate to various host groups, 

resulting in differing assimilation paths, including conventional upward (straight-line 

assimilation) and downward assimilation or selective acculturation (Xie & Greenman, 

2005).  

Portes and colleagues base their research on this theoretical framework, showing 

how a large number of second-generation youths are moving ahead academically and 

occupationally, but that a significant subgroup is being left behind (Portes et al., 2005). 

While immigrant parents’ human capital, family structure, and incorporation modalities 

explain why the second-generation subgroup performs poorly; command of the English 

language emerges as a powerful process behind their placement in the typical middle 

class or the marginalized and racialized groups at the bottom (Portes et al., 2005; Portes 
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& Hao, 2002, 2004). 

Finally, immigrant optimism has been put forward as another explanation for the 

immigrant paradox. Researchers have suggested that immigrants, particularly first 

generations, may experience higher levels of optimism about education (Curdt-

Christiansen, 2009; Kao, 1995; Louie, 2001) and language learning (Ogbu, 1995). These 

findings have been taken as evidence of the immigrant optimism hypothesis, the idea that 

immigrant families self-select to migrate to a different country with the hope of better 

opportunities for their children (Leventhal, Xue, & Brooks‐Gunn, 2006). This optimism 

may lead to higher achievement among immigrants in comparison to their nonimmigrant 

peers, or even, later generation immigrants. Notwithstanding these explanations, another 

candidate process for immigrant generation differences is genetic plasticity. 

C. Gene-Generation Interplay 

 Although gene variability is not expected to increase significantly from one 

generation of immigrants to the next, unless there are epigenetic effects at the population 

level, it is possible that pressures to acculturate and enculturated may have different 

effects in first- versus later-generations, and that these effects might interact or correlate 

with certain genes to explain the aforementioned evidence on multifinality.  

For example, lower use of English at home (e.g., language acculturation) in first-

generation Asian and Latino immigrant homes may interact or correlate with plasticity 

allele-carrying to facilitate lower trajectories of depressive affect, while the opposite 

might be true for later-generation individuals.  
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D. Chapter 3 Summary 

There is considerable research on generational differences of immigrants’ 

academic, financial, and health-related outcomes. Two ample bodies of research, 

employing different methods, goals, and data, show opposite results. First, demographic 

research supports the notion that second-generation immigrants do equally or better than 

first generation in many academic and economic domains, although there are sharp 

differences between groups (Asians versus Latinos). On the other hand, sociological, 

developmental, and social psychology research indicated that second generation do worse 

than first generation in mental health outcomes, a group of findings that have been 

conceptualized as the immigrant paradox.  

Several alternative processes have been advocated in order to explain this 

paradox, including differences in levels of enculturation and acculturation (Foner & 

Dreby, 2011, Portes & Fernandez-Kelly, 2008), attachment to teachers and peers, 

commitment to academic goals in the school system, and belief in school values (Peguero 

& Jiang, 2014), segmented assimilation (Xie & Greenman, 2005), and immigrant 

optimism (Leventhal, Xue, & Brooks‐Gunn, 2006).  

However, an unexamined alternative explanation is that first- versus later-

generations contrasts may arise from the interplay of genes with cultural processes, in 

which the concurrence of differential effects (e.g., severity, chronicity, recency) of 

acculturation and enculturation on newly arrived immigrants compared with native-born 

descendants interacts or correlates with certain plasticity genes to warrant multifinality in 

adaptation. In the next chapter, I examine these ideas, as well as the models approached 
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in the previous chapter, using a national representative sample of Asian and Latino 

immigrants followed from adolescent to adulthood. 
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Chapter 4: Research Questions, Method, and Results 

In previous chapters, I reviewed research on: a) the importance of studying 

immigration and acculturation in culturally plural societies (Chapter 1), b) the relevance 

of studying the role genes play in cultural processes that inform the development of 

adolescent immigrants (Chapter 2), and the necessity to further clarify the developmental 

correlates of outcome differences in generation of immigration (Chapter 3). In this 

chapter, I present the research questions, method, and results of a study tackling some of 

the aforementioned issues.  

I will employ a Cultural Development and Psychopathology (CDP) approach to 

tackle research questions, procure results, and interpret findings. CDP focuses on the 

elucidation of cultural processes that interplay with other developmental domains, 

initiate, contribute, maintain or derail normal and abnormal behavior (Causadias, 2013). 

Its chief goal is to successfully integrate culture, development, and psychopathology, 

three areas of research that are often approached in isolation (see Figure 5).  

This can be accomplished in this study by (1) approaching culture 

developmentally, (2) considering both individual-level and social-level cultural 

processes, (3) examining the interplay between culture and biology, and (4) by improved 

and direct cultural assessment (Causadias, 2013). Thus, the goal of this investigation is 

follow these guidelines in order to advance our knowledge on the development of 

adolescent immigrants.  

Importantly, CDP understands culture not as a situational factor, but as 

developmental organizer, similar to attachment. An organizational perspective on 
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development has advanced our knowledge of change and continuity (Sroufe, 1979; 

Sroufe & Waters, 1977; Werner & Kaplan, 1963) and can be applied to the study of 

cultural development. The organizational perspective on development postulates that the 

meaning of a behavior depends on how it is harmonized with other behaviors in a social 

scenario (Sroufe, Egeland, Carlson, & Collins, 2005). For example, acculturation among 

immigrant adolescents can be better comprehended by considering behavior in different 

settings, such as the use of English at home (Hahm & Lahiff, 2006) and the proportion of 

friends at school from other ethnic groups (Simpkins, O’Donnell, Delgado, & Becnel, 

2011), as well as its consequences (e.g., acculturation stress), instead of considering 

behaviors in isolation. 

A. The Present Study 

Informed by a CDP framework, in this dissertation I conceptualize cultural 

processes developmentally, consider social-level cultural processes, examine the 

interplay between culture and genes, assess cultural processes directly, and elucidate the 

role of cultural processes in mental health and illness. I will accomplish this by 

examining acculturation and enculturation at four time points, by addressing social-level 

cultural processes (i.e., language used with family and ethnicity of romantic partners), by 

investigating the relationship between cultural and genetic processes, by assessing these 

cultural processes directly, and by examining how cultural and genetic processes 

influence internalizing and externalizing behavior problems, as well as positive affect. 

I will focus on two groups of immigrants: Asians and Latinos. There are several 

reasons behind this decision. First, they are the two largest immigrant groups in the U.S. 
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(Pew Research Center, 2013). Second, these are the two groups for which immigration 

science has devoted most of its attention, and therefore, the groups are better known. 

Third, to some degree, they share crucial and unique developmental challenges, such as 

pressures to learn the language of their culture of origin (i.e., language enculturation), as 

well as pressures to learn English (i.e., language acculturation). These commonalities can 

help us comprehend better the factors that may favor equifinality in the development of 

immigrants. Fourth, they differ in important cultural strategies and outcomes (for a 

review, see Chapter 3). For instance, some studies suggest that acculturation strategies 

may lead to adaptive outcomes among Asians, while enculturation strategies have been 

related to health and well-being among Latinos. These differences can contribute to our 

understanding of the cultural processes that exert influences on multifinality in the 

development of immigrants. 

This study has several strengths that make it unique. First, it has advantages in 

terms of external validity because it employs a large nationally representative sample of 

Asian and Latinos, the Add Health study, that potentially makes findings more 

generalizable to the population. Second, it has a developmental strength because all 

cultural processes and outcome variables were measured at least in four distinctive waves 

from age 12-16 to ages 24-32, making it possible to examine is correlated with change 

and continuity from adolescence to early adulthood. Third, it emphasize the transition 

from adolescence to adulthood, which is of paramount importance in cultural 

development because adolescence is a sensitive period for sociocultural processing 

(Blakemore & Mills, 2014) a stage of increased developmental vulnerability (Eccles & 
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Roeser, 2003), and marked by developmental change in social, psychological, and 

biological systems (Cicchetti & Rogosch, 2002). Fourth, by looking at the relationship 

between culture and genetics, two domains that have not been explored in conjunction 

thoroughly, this study can potentially enhance our comprehension of the development of 

immigrants. 

Finally, investigating Gene-Culture interplay in general, and GxC and rGC in 

particular, using samples of Asian and Latino immigrants permits furthering our 

comprehension of a largely neglected group of individuals (Causadias, 2013). Most 

association studies have dealt with the problem of population stratification by 

constraining sampling to individuals of Northern European ancestry, which have led to 

underrepresentation of other ethnic groups in genetic data sets for the study of psychiatric 

disorders (Oquendo, Canino, Lehner, & Licinio, 2010), and GxE psychiatric research 

(Duncan, Pollastri, & Smoller, 2014). A graphic illustration of this problem is provided in 

Figure 6. This problem has deleterious consequences for the external validity of current 

genomic research, as illustrated in a recent meta-analysis of studies with children and 

adolescents (n = 9,361) found that the 5HTTLPR gene might only be a marker of 

differential susceptibility for European descendants (van IJzendoorn, Belsky, & 

Bakermans-Kranenburg, 2012). Hopefully, future studies using more diverse samples 

would allow a better understanding of the universality or specificity of GxE and rGE, and 

the disambiguation of the role of ancestry and/or culture in these differences in general, 

and their role in the development of acculturation, enculturation, and generation 

differences in particular. 
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B. Research Questions 

Informed by the research reviewed in the first three chapters, I will tackle three 

sets of research questions. The first question is how do Asian and Latino immigrants 

differ, at each wave, regarding cultural, genetic, and generational predictors, as well as 

internalizing, externalizing, and well-being outcomes?  

The second question is which model better predicts the development of Asian and 

Latino immigrants: a main effect, a diathesis to culture, a differential susceptibility, or a 

gene-culture coevolution model? Main effects of acculturation and enculturation in the 

absence of other patterns will be taken as support for the first model, a Gene x Culture 

interaction on negative outcomes will be interpreted as evidence of the diathesis to 

culture model, a Gene x Culture interaction on both negative and positive outcomes will 

be deemed as support for differential susceptibility to culture, and Gene-Culture 

correlation model will be regarded as evidence backing the Gene-Culture coevolution 

framework. 

The third question is which model better predicts generational differences in the 

development of Asian and Latino: a differential susceptibility to generation model, or a 

gene-generation coevolution model? A Gene x Generation interaction on both negative 

and positive outcomes will be deemed as support for differential susceptibility to 

generation, and Gene-Culture correlation model will be regarded as evidence backing a 

Gene-Generation coevolution framework. Given the exploratory nature of the study more 

specific hypotheses cannot be proposed. 
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C. Data Analysis Plan 

To test how Asian and Latino immigrants at every wave differ regarding 

predictors and outcomes, I will conduct a series of t-tests and Chi square analyses. I will 

conduct a series of Chi square analyses to determine if the single nucleotide 

polymorphisms are in Hardy-Weinberg equilibrium for both groups. To test Gene-

Culture correlations, I will perform a series of bivariate correlation analyses. Then, I will 

conduct a series of hierarchical regressions including covariates (sex, age at Wave 1), 

then a cultural process (e.g., language acculturation), followed by an index of genetic 

plasticity, and then an interaction term of genetic plasticity by cultural processes.  

The outcome variables consist of depressive affect, somatic complaints, and 

suicide attempts as markers of internalizing behavior problems; alcohol, tobacco, and 

marijuana use, as well as two indexes of antisocial behavior as markers of externalizing 

behavior problems; and positive affect as a marker of well-being. With the exception of 

genetic markers and immigrant generation, all independent and dependent variables were 

measured four times.  

To estimate Gene x Generation interactions on the main dependent variables, I 

will conduct a series of hierarchical regressions including covariates (sex, age at Wave 

1), then immigrant generation, followed by an index of genetic plasticity, and then an 

interaction term of genetic plasticity by immigrant generation. To test Gene-Generation 

correlations, I will perform a series of bivariate correlation analyses.  
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D. Method 

Participants 

I used data from the National Longitudinal Study of Adolescent Health (Add 

Health study), a four-wave, prospective longitudinal study that used a multistage 

stratified random sampling procedure to procure a nationally representative sample 

(Harris et al., 2003). Data collection started during the 1994-1995 school year when over 

90,000 students (ages 12-16) attending 132 middle and high schools completed the Wave 

1 in school surveys, which consisted of queries regarding a broad set of domains that 

ranged from demographics to social relationships. With the goal of assembling more 

detailed information, a subsample of participants and their primary caregivers were 

interviewed at their home. Participants were asked about their cultural processes, 

internalizing and externalizing symptoms, and well-being. A total of 20,745 participants 

and 17,700 of their primary caregivers were assessed in the Wave 1 in-home survey of 

the study (Harris et al., 2003). 

Data collection for Wave 2 of the study began in the 1997-1998 academic year, 

when 14,738 adolescents (ages 16-18) were again interviewed with the same questions 

that were asked at Wave 1. Wave 3 data collection was conducted in 2001–2002 when 

the participants were young adults (ages 18-26), collecting information on 15,197 

respondents. The questions used in the two previous waves were adapted in order to 

make them appropriate to their developmental stage. The fourth wave of data was 

collected in 2007–2008 when 15,701 participants were between the ages of 26 and 32. 

DNA was collected on this wave (for a detailed explanation of procedures, see Harris, 
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Halpern, Smolen, & Haberstick, 2006). Interviews probed age-appropriate issues, such as 

educational accomplishments and parenting history.  

It is worth noting that many questions from waves 1-2 differed meaningfully from 

those formulated at waves 3-4. For example, all the items of the CES-D scale were used 

in the first two waves, while only 9 and 10 items were used in subsequent waves. This 

decision restrained the consideration of all items to those who were asked at all waves, 

which may have important implications in the internal validity of the measures. Because 

a detailed analysis of the reliability, factor scores, or even an item response theory 

approach to this issue escaped the scope of this dissertation, I only examined stability 

over time through a series of correlations that will be presented bellow. 

I employed the complete subsample of Asian and Latino adolescent immigrants 

available at each wave. At Wave 1, the maximum subsample size for all variables 

consisted of 1,581 Asians and 3,414 Latinos, 1,027 Asians and 2,487 Latinos at Wave 2, 

1,073 Asians and 2,328 at Wave 3, and 1,001 Asians and 2,498 Latinos at Wave 4. I 

conducted a series of t-tests and Chi square tests to determine if Asian and Latinos 

differed significantly from each other regarding all variables.  

Measures 

Generation of Immigration. Participants’ immigrant generation will be 

estimated based on self-reported information about of their own nativity as recorded in 

the in-home interview in Wave I.  

Ethnicity was determined by their response to the question: “What is your race? 

Asian or Pacific Islander” in the case of Asians, and ‘‘Are you of Hispanic or Latino 
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origin?’’, in the case of Latinos. Although previous studies using Add Health data have 

inferred ethnicity based on parental country of origin (see Guarini et al., 2011), relying on 

self-reports of ethnic membership can yield more reliable estimates of self-identification.  

Acculturation and Enculturation Processes. Using a bidimensional approach to 

acculturation (Berry, 2006), I developed Acculturation and Enculturation variables. 

Language Acculturation and Relationship Acculturation measured Acculturation. 

Similarly, Language Enculturation and Relationship Enculturation assessed 

Enculturation.  

Language Acculturation was measured by questions targeting use of English at 

home at each wave for both Asian and Latino adolescents. Previous studies have 

employed the use of English at home as a proxy of identification with the host culture 

(Hahm, Lahiff, & Guterman, 2003, 2004; Hahm & Lahiff, 2006; Lee & Hahm, 2010; 

Thai, Connell, & Tebes, 2010). Noteworthy, the questions and the answer options 

regarding language were different across waves. At wave 1 and 2 the question formulated 

was: “What language is usually spoken in your home?” in which three options were 

recorded: “English”, “Spanish”, and “Other”. In contrast, at wave 3 the question was: 

“What language do you use most with your family and close relatives?” in which several 

options were recorded, including “English”, “Spanish”, “Another European language”, 

“an Asian language”, “A non-European/non-Asian language”, “Half English and half 

another language”, and “Other”. The same question was asked at wave 4, but different 

answers were recorded: “English”, “Spanish”, “Chinese”, an “Other European language”, 
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an “Other Asian language”, and “Other language”. Responses were coded 1 if they 

marked “English” and 0 if they marked other languages at all waves.  

Language Enculturation. For Latinos, this variable was measured by reports of 

Spanish use across the four waves. Responses were code 1 if they marked “Spanish” and 

0 if they marked other languages at all waves. For Asians, Language Enculturation could 

not be estimated because response options targeting use of Asian languages varied widely 

from wave 2 to wave 4, and were absent on wave 1. 

Relationship Acculturation was estimated by accounting for the number of White 

romantic relationships at each wave. At wave 1 and 2, race/ethnicity of romantic partners 

was calculated from participants’ responses at Adolescent In-Home Interviews from 

different items for Asian, Latinos, and Whites. To determine if partners were White, the 

item used was: “What is {INITIALS}'s race? White.” Participants at wave 1 and 2 were 

asked questions regarding the characteristics of up to three romantic partners; thus, the 

aforementioned questions were asked three items at each of the first two waves. Because 

of the young age of the participants at the first two waves, many only reported only 

having one partner, therefore, I only chose the response to the first inquiry. 

However, at wave 3 and 4, participants’ were asked about the race/ethnicity of 

their romantic partners in a different manner. Participants were queried about the race of 

their romantic partner with the question: “Please indicate the race of {INITIALS}”, 

which listed White and Asian as options. Responses were coded 1 if they were marked 

and 0 if there were not marked. The three scores were averaged at each wave. 
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Relationship Enculturation was measured differently for Asian and Latino 

immigrants. To determine if partners were Asian, the item used was: “What is 

{INITIALS}'s race? Asian or Pacific Islander” To determine if partners were Latino, the 

item used was: “What is {INITIALS}'s Hispanic or Latino background?” Responses were 

coded 1 if they marked that response or 0 if they did not marked it.  

Cumulative genetic plasticity. Genotyping was conducted at the University of 

Colorado’s Institute for Behavioral Genetics, using previously established methods 

(Harris et al., 2006). I selected DAT1, DRD4, and 5HTTLPR for the current study 

because previous research has identified alleles of these polymorphisms as being 

associated with plasticity (see Belsky, Jonassaint, Pluess, Stanton, Brummett, & 

Williams, 2009). Particularly, the 10R allele of DAT1, the 7R allele of DRD4, and the 

short allele of 5HTTLPR were identified as the plasticity alleles. Following Belsky and 

Beaver (2011), each genetic variant (polymorphism) will be given a point if at least one 

putative plasticity allele was present and then these values will be added to create a 

cumulative index. Table 7 provides a description of the genes and Hardy-Weinberg 

equilibrium for Asian and Latino adolescent immigrants. 

Internalizing Behavior Problems were measured using the Center for 

Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977). The CES-D is one of 

the most validated and widely used instruments in the field of psychiatric epidemiology 

for the assessment of depression (Nezu, Nezu, McClure, & Zwick, 2002). However, only 

nine items of the scale were measured at each of the four waves. The items included: 

“You were bothered by things that usually don’t bother you”, “You felt that you could 
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not shake off the blues, even with help from your family and your friends”, “You felt that 

you were just as good as other people”, “You had trouble keeping your mind on what you 

were doing”, “You felt depressed”, “You felt that you were too tired to do things”, “You 

enjoyed life”, “You felt sad”, and “You felt that people disliked you”. Response options 

range from 0 to 3 for each item (0 = “Rarely or None of the Time”, 1 = “Some or Little of 

the Time”, 2 = “Moderately or Much of the time”, 3 = “Most or Almost All the Time”). 

Depressive affect. Following Radloff (1977) original factoring into subscales, 

three items were employed as measure of Depressed Affect: “You felt that you could not 

shake off the blues, even with help from your family and your friends”, “You felt 

depressed”, and “You felt sad”. This index of depressed affect has been previously used 

in the study of depression in adolescents (e.g., Chen, 2010). Examining Depressive 

Affect separately for Asian and Latinos offers the advantage of grasping the particular 

development of this process, which is important given that research suggests that CES-D 

has somewhat different factor structures across racial/ethnic groups (see Roth, Ackerman, 

Okonkwo, & Burgio, 2008).  

Somatic Complaints. This marker of internalizing problems was assessed by using 

Radloff (1977) original factoring into subscales. Three items were employed as measure 

of somatic complaints: “You were bothered by things that usually don’t bother you”, 

“You had trouble keeping your mind on what you were doing”, and “You felt that you 

were too tired to do things”. All of these items were measured at each of the four waves. 

Suicide Attempts. Unsuccessful suicide tries were measured at each wave by the 

question: “During the past 12 months, how many times did you actually attempt suicide?” 
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Responses were coded 0 if the said “0 times”, 1 is they answered “1 times”, 2 if they 

responded “2 to 3”, 3 if it was “4 to 5 times”, and 4 if they responded “6 or more times”. 

Externalizing Behavior Problems comprised reports of tobacco, alcohol, and 

marijuana use, as well as two different indexes of antisocial behavior. Unlike the 

internalizing markers extracted from the CES-D, all of the externalizing variables were 

selected from single items or groups of items that were not part of a well-validated scale. 

The reason behind this choice was that they were the items that were measured 

consistently across the four waves and provided continuous responses instead of 

dichotomous.   

Tobacco Use. Smoking was measured at all waves by the question: “During the 

past 30 days, on how many days did you smoke cigarettes?,” This format was considered 

better at detecting individual variation than dichotomous inquiries of smoking behavior 

that only offered yes/no answers. Responses ranged from 0 to 30. 

Alcohol Use. Drinking alcohol was assessed at all waves by the question: “During 

the past 12 months, on how many days did you drink alcohol?” Responses ranged from 0 

to 30. 

Marijuana Use. Cannabis consumption was measured at each wave by the 

question: “During the past 30 days, how many times did you use marijuana?” Responses 

ranged from 0 to 30. 

Antisocial Behavior was addressed by questioning at each wave: “In the past 12 

months, how often did you: deliberately damage property that didn’t belong to you? Steal 

something worth more than $50? Use or threaten to use a weapon to get something from 
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someone? Sell marijuana or other drugs? Responses were coded 0 if the said “Never”, 1 

is they answered “1 or 2 times”, 2 if they responded “3 to 4 times”, and 3 if it was “5 or 

more times”. 

Severe Antisocial Behavior. This index was composed of the questions 

formulated at each wave: “In the past 12 months, how often did you: Pulled a knife or 

gun on someone? Shoot or stabbed someone? Responses were coded 0 if the said 

“Never”, 1 if they answered “Once”, and 2 if they responded “More than once”. The two 

main reasons behind grouping items into an Antisocial Behavior and a Severe Antisocial 

Behavior index are that they have a different response ranges (0-4 versus 0-2) and 

because they comprise items of dissimilar severity. 

Well-being. In order to test the differential susceptibility to acculturation and 

enculturation that poses that genetic plasticity influence both negative and positive 

outcomes, I include a positive marker of adaptation and happiness. 

Positive Affect. Following Radloff (1977) original factoring into subscales, two 

items were employed as measure of positive affect: “You felt that you were just as good 

as other people” and “You enjoyed life”. The two were selected because they were the 

only ones related to positive affect that were measured at each of the four waves. 

E. Results 

Approach to Missing Data  

To address missing data concerns, I used multiple imputation (Tomarken & 

Waller, 2005), creating five samples that estimate missing values for the outcome 

variables based on the existing patterns in the data in order to improve estimates for the 
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hierarchical regressions. Besides some exceptions, results for analyses with the imputed 

data did not differ significantly from the original data.  

Question 1: Do Asian and Latino Immigrants differ on Predictors and Outcomes? 

To test whether Asian and Latino immigrants differ regarding predictors and 

outcomes at each wave, I conducted a series of t-tests and Chi square analysis (see Table 

1). There were significantly more first generation Latinos than Asians. Consequently, 

Asians reported significantly higher levels of Language Acculturation at each of the four 

waves than Latinos. Surprisingly, Latinos reported significantly higher levels of 

Relationship Acculturation and apparently higher levels of Relationship Enculturation at 

Wave 1, 2, 3, and 4. 

Aside from one exception, there were no significant differences between Asians 

and Latinos regarding internalizing behavior problems (i.e., Depressive Affect, Somatic 

Complaints, and Suicide Attempts) at any of the four waves of measurement. No clear 

patterns emerged with respect to differences on externalizing behavior problems between 

Asians and Latinos. There were no significant differences at Wave 1, 2, or 4, but at Wave 

2 Asians reported significantly higher levels of Alcohol Use, while Latinos at Wave 2 

showed higher levels of Antisocial and Severe Antisocial Behaviors. Only at Wave 4 did 

Latinos displayed higher scores in Positive Affect. In sum, there was no coherent pattern 

of differences between Asians and Latinos regarding the internalizing, externalizing, or 

well-being measures. 

This contrast with indicators of Genetic Plasticity, as Asians and Latinos showed 

significant differences regarding allele frequencies for DAT1, DRD4, and 5HTTLPR. 
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Asians had a significantly greater number of 10R alleles in the DAT1 gene and 7R alleles 

in the DRD4 gene, while Latinos had a higher number of s’ alleles in 5HTTLPR in the 

gene.  

The associations between acculturation processes are reported in Table 2. 

Analyses revealed that Language Acculturation at Wave 1 was significantly related to 

Language Acculturation measures at Wave 2, 3, and 4 for both Asians, with positive 

associations ranging from .42 to .63, p < .001, and Latinos, with correlations ranging 

from .76 at Wave 2 to .42 at Wave 4, p < .001. Similarly, Relationship Acculturation at 

Wave 1 was positively and significantly related to measures at Wave 2, 3, and 4 for 

Asians, ranging from .61 at Wave 2 to .42 at Wave 4, p < .001, and Latinos, ranging from 

.26 to 49, p < .001. Language and Relationship Acculturation measures showed lower 

magnitude associations for Asians, with positive correlations ranging from .17 at Wave 1 

to .08 at Wave 4, p < .001, and no significant associations for Latinos, with correlations 

ranging from .04 at Wave 1 to .01 at Wave 4. In all cases, the magnitude of the 

associations declined with time. 

Meanwhile, correlations between enculturation processes for Latinos were 

significant; with Language Enculturation at Wave 1 being meaningfully and positively 

related to measures at Wave 2, 3, and 4, ranging from .77 at Wave 2 to .44 at Wave 4, p < 

.001. (There were no measures of Language Enculturation for any wave for Asians). 

Relationship Enculturation showed high magnitude positive associations for Asians and 

Latinos, ranging from .60 at Wave 2 to .48 at Wave 4 for Asians, and .59 at Wave 2 to 

.44 at Wave 4, p < .001, for Latinos. Language and Relationship Enculturation measures 
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showed medium magnitude associations between each other for Latinos, with positive 

correlations oscillating from .34 at Wave 1 to .35 at Wave 4, p < .001. The magnitude of 

the association decreased with time in most cases. 

All internalizing behavior problems intercorrelations are reported in Table 3. 

While measures of Depressive Symptoms and Somatic Complaints were positively and 

significantly correlated across time and with each other for Asians and Latinos, Suicide 

Attempts measures were not significantly associated across time, and not related with the 

two other markers of internalizing behavior problems, with some minor exceptions. As in 

previous cases, the magnitude of the associations diminished over time.  

In the case of drug-related externalizing outcomes (see Table 4), Alcohol Use at 

Wave 1 was positively related to Wave 2 for Asians and Latinos (.38 and .42, p < .001, 

respectively), but negatively related to measures at Wave 3 and 4 for both groups. 

Tobacco and Marijuana Use was only positively and meaningfully related across time for 

Latinos, but not for Asians. Correlations among antisocial behavior indexes at each wave 

for Asians and Latinos are presented in Table 5. The Antisocial Behavior Index at Wave 

1 was positively and significantly related to later measures, with magnitudes going from 

.42 at Wave 2 to .12 at Wave 4, p < .001, for Asians, and .53 at Wave 2 to .15, p < .001 at 

Wave 4 for Latinos. The same was the case for the Severe Antisocial Behavior Index, 

although in lower magnitudes, with correlations with Wave 1 scores ranging from .35 at 

Wave 2 to .10 at Wave 4, p < .001 for Asians, and .38 at Wave 2 to .07, p < .001 for 

Latinos. Both antisocial behavior indexes were correlated positively and significantly 
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with each other at each wave in the case of Latinos, but only in the first two waves in the 

case of Asians. Again, the magnitude of the associations lessened over time. 

Reported in Table 6, Positive Affect scores at Wave 1 were positively and 

significantly associated with scores in later waves for Asians, with correlations varying 

from .45 at Wave 2 to .27 at Wave 4, p < .001, and Latinos, with correlations going from 

.41 at Wave 2 to .24 at Wave 4, p < .001. 

Question 2: Which Model Better predicts the Development of Asian and Latino 

Immigrants? 

First, I conducted a series of Chi square analyses to determine if the single 

nucleotide polymorphisms are in Hardy-Weinberg equilibrium for both groups. All 

SNP’s are in equilibrium, with the exception of the 10R allele for Asians, which had a 

significant Chi square distribution difference at p < .003. Then, I performed a series of 

bivariate correlation analyses to test Gene-Culture correlations. First, I compared allele 

frequencies of DAT1, DRD4, and 5HTTLPR with scores on Language and Relationship 

Acculturation processes at each wave for Asians and Latinos (see Table 8). Number of 

10R alleles in the DAT1 gene was uncorrelated to both Language and Relationship 

Acculturation for Asian and Latinos. Among Asians, number of the 7R alleles in the 

DRD4 gene was significantly and positively associated with Language Acculturation at 

Wave 1 (r = .08, p < .05), Wave 2 (r = .10, p < .001), and Wave 3 (r = .10, p < .001), but 

not at Wave 4. This pattern was not replicated for Relationship Acculturation among 

Asians, with the exception of a correlation at Wave 2 (r = -.17, p < .001). Unlike Asians, 

there was no meaningful relationship between number of the 7R alleles in the DRD4 and 
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Language Acculturation among Latinos. However, Relationship Acculturation was 

related negatively to the number of the 7R alleles in the DRD4 for Latinos, as shown in 

small correlations at Wave 2 (r = -.06, p < .05) and Wave 4 (r = -.05, p < .05).  

Among Asians, number of s’ alleles in 5HTTLPR gene was significantly and 

negatively associated with Language Acculturation at Wave 1 (r = -.07, p < .05), Wave 2 

(r = -.11, p < .001), and Wave 4 (r = -.15, p < .001), but not at Wave 3. This pattern was 

not replicated for Relationship Acculturation among Asians, with the exception of a 

correlation at Wave 3 (r = -.09, p < .05). Again, the pattern of rGC correlations was small 

to non-significant for Latinos, with two small and negative correlations at Wave 2 (r = -

.06, p < .05) and Wave 3 (r = -.06, p < .05). Besides one small and negative correlation at 

Wave 1 (r = .06, p < .06), there was no clear pattern of associations between number of s’ 

alleles in 5HTTLPR gene and Relationship Acculturation (see Table 8).  

Next, I compared allele frequencies of DAT1, DRD4, and 5HTTLPR with scores 

on Relationship Enculturation processes at each wave for Asians, and Language and 

Relationship Enculturation for Latinos (see Table 9). There was only one significant 

association of number of 10R alleles in the DAT1 gene and Language Acculturation at 

Wave 1 (r = -.07, p < .05) among Asians, and neither among Latinos in Language and 

Relationship Enculturation at each wave. Conversely, number of the 7R alleles in the 

DRD4 gene was negatively associated in low magnitudes with Relationship Enculturation 

for Asians at each wave (Wave 1: r = -.05, n.s.; Wave 2: r = -.09, n.s., Wave 3: r = -.09, p 

< .05; Wave 4: r = -.09, p < .05). The opposite pattern emerged between number of the 

7R alleles in the DRD4 gene was negatively associated with Relationship Enculturation 
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for Latinos, with three out of four correlations being positive, significant, and of low 

magnitude. 

In order to test GxC interactions, I conducted a series of hierarchical regressions, 

first including covariates (sex, age at Wave 1), then a cultural process (e.g., language 

acculturation), followed by an index of Genetic Plasticity, and then an interaction term of 

Genetic Plasticity by cultural processes (see Tables 10-16). Most of main effects and 

interactions were non-significant without accounting for sex and age, and none were 

significant after including the covariates. 

Question 3: Which Model Better accounts for Generational Differences among 

Asian and Latino Immigrants? 

To examine generational differences between Asian and Latino immigrants on 

predictors and outcomes at each wave, I conducted a series of t-tests and Chi square 

analysis. As reported in Table 17, later-generation Asian differed from their first-

generation peers in reporting significantly higher levels of Language Acculturation from 

Wave 1 to 4, and Relationship Acculturation only at Wave 1 and 2. Yet, first-generation 

Asian immigrants reported significantly higher levels of Relationship Acculturation from 

Waves 1 to 3. There were no significant differences with respect to internalizing behavior 

problems among first- and later-generation Asians. In contrast, later-generation Asians 

showed significantly higher levels of externalizing behaviors at each wave regarding 

different markers, including Antisocial Behavior at Wave 1 and 2, Tobacco Use at Wave 

2 and 4, and Alcohol Use at Wave 3. The only generational difference regarding genetic 

markers was the significantly higher number of 7R alleles of the DRD4 gene among later 
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generation Asians. Finally, there were no significant differences between generations 

regarding Positive Affect at any wave. 

Similarly to Asians, later generation Latinos differed from their first-generation 

peers in reporting significantly higher levels of Language Acculturation from Wave 1 to 

4, but, with one exception, no significant associations regarding Relationship 

Acculturation (see Table 18). With respect to acculturation measures, first-generation 

Latinos reported significantly higher levels of Language and Relationship Enculturation 

at every wave than their native-born Latino peers.  

Later-generation Latinos showed significantly higher scores of internalizing 

behavior problems at Wave 1 (Somatic Complaints), Wave 2 (Depressive Affect), and 

Wave 4 (Somatic Complaints). Likewise, later-generation Latinos showed significantly 

higher scores on several externalizing behavior problems at Wave 1 (Alcohol and 

Tobacco Use, Antisocial and Severe Antisocial Behavior), Wave 2 (Tobacco Use, 

Antisocial and Severe Antisocial Behavior), Wave 3 (Alcohol Use) and Wave 4 (Alcohol 

and Tobacco Use). Lastly, there were no significant differences regarding neither Positive 

Affect nor genetic frequencies among different generations of Latinos. 

Examinations on Gene x Generation correlations are shown in Table 19, resulting 

in no significant associations. In order to test Gene by Generation interactions, I 

conducted a series of hierarchical regressions, first including covariates (sex, age at Wave 

1), then a cultural process (e.g., language acculturation), followed by Immigrant 

Generation, and then an interaction term of Genetic Plasticity by Immigrant Generation 

(see Tables 10-16). Almost all of main effects and interactions were non-significant 
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without accounting for sex and age, and non were significant after including the 

covariates (see Tables 20-21). 

F. Chapter 4 Summary 

In this chapter, I presented the research questions, method, and results of a study 

tackling some of the issues reviewed up to now. I employed a Cultural Development and 

Psychopathology (CDP) approach by examining acculturation and enculturation at four 

time points, by addressing social-level cultural processes (i.e., language used with family 

and ethnicity of romantic partners), by investigating the relationship between cultural and 

genetic processes, by assessing these cultural processes directly, and by studying how 

cultural and genetic processes influence internalizing and externalizing behavior 

problems, as well as positive affect. 

I addressed three questions: 1) How do Asian and Latino immigrants differ along 

independent and dependent variables? 2) Which model better predicts the development of 

Asian and Latino immigrants? and 3) Which model better predicts generational 

differences in the development of Asian and Latino immigrants? I used data from the 

National Longitudinal Study of Adolescent Health (Add Health study), a four-wave, 

prospective longitudinal study. I employed the complete subsample of Asian and Latino 

adolescent immigrants available, consisting of 1,581 Asians and 3,414 Latinos.  

I found that Asians reported significantly higher levels of Language Acculturation at each 

of the four waves than Latinos. Surprisingly, Latinos reported significantly higher levels 

of Relationship Acculturation and Enculturation at all waves. There was no coherent 
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pattern of differences between Asians and Latinos regarding the internalizing, 

externalizing, or well-being measures. Still, they differed on allele frequencies. 

Only among Asians, number of the 7R alleles in the DRD4 gene was significantly 

and positively associated with Language Acculturation. However, Relationship 

Acculturation was related negatively to the number of the 7R alleles in the DRD4 among 

Latinos. Number of s’ alleles in 5HTTLPR gene was significantly and negatively 

associated with Language Acculturation among Asians, and to a lesser degree, among 

Latinos too. No significant GxC interactions were detected. 

There were no significant differences with respect to internalizing behavior 

problems among first- and later-generation Asians. In contrast, later-generation Asians 

showed significantly higher levels of externalizing behaviors at each wave regarding 

different markers. Later-generation Latinos showed significantly higher scores of 

internalizing and externalizing behavior problems. No significant Gene-Generation 

interactions or correlations were found. In the next chapter, I will discuss these findings, 

examine some limitations, and offer some conclusions and future directions. 
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Chapter 5: Discussion, Limitations, and Conclusions 

A. Discussion 

In this dissertation, I described migration as a natural process that has shaped 

evolution and speciation. Moreover, societies have developed by continuous migration 

fluxes, which are especially relevant in the case of the U.S. This country has experienced 

dramatic demographic changes throughout its history due to immigration, including those 

that ensued from the most recent wave of arrivals of Asians and Latinos since the 1960s 

(Nguyen, 2006). 

In cultural plural nations, like the U.S., immigrant groups differ along several 

dimensions, including how they came to be (voluntariness versus originality), how host 

societies strategize their integration (melting pot versus cultural pluralism), and how they 

deal with different sources of cultural pressures (acculturation versus enculturation). 

Although research has focused on the consequences of acculturation, and only recently, 

on both the acculturation and enculturation processes, there are many other potential 

dimensions worth considering. 

Recently proposed dimensions include particularities of each immigrant group 

(e.g., Asians versus Latinos), variation as a function of genes (differential susceptibility 

versus gene-culture coevolution), and generational differences (first- versus second-

generation immigrants). Attention has also been devoted to the factors that account for 

variation in stress responses associated with immigration, acculturation and enculturation, 

which can potentially increase the likelihood of developing internalizing and 

externalizing behavior problems (Yoon et al., 2013). Nonetheless, the idea that 
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acculturation and enculturation are inherently deleterious influences is no longer consider 

valid because research in this area has yielded unconvincing and uneven predictions (see 

Berry & Kim, 1988). Therefore, differences in the outcomes of acculturation and 

enculturation must arise by the influence of other processes. One source of individual 

differences comes from ethnicity. For example, while acculturation operates as a strong 

predictor of well-being among Asian Americans (Gupta et al., 2013; Yoon et al., 2013), 

in the case of Latinos, evidence indicates that enculturation is associated with both risk 

and resilience (Cuellar et al., 1995; Unger, 2014). 

Another source of individual differences may come from susceptibility to stress 

(diathesis-stress models leading to negative outcomes or differential susceptibility 

conducing to both positive and negative outcomes) or gene-culture coevolution (favoring 

the emergence of cultural process among individuals with certain genotypes). This 

innovative line of inquiry can potentially advance immigration sciences by enriching our 

understanding of multifinality in the development of immigrants. 

A third credible mechanism for individual differences in response to acculturation 

and enculturation are generational differences. Two growing bodies of literature, 

employing different methods, goals, and data, show opposite results. First, demographic 

research supports the notion that second-generation immigrants do equally or better than 

first generation in many academic and economic domains (see Pew Research Center, 

2013); while psychological research indicated that second generation do worse than first 

generation in mental health outcomes (see Guarini et al., 2011). A third option would be 

to consider if differences between first- versus later-generations contrasts arise from the 
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interplay of genes with cultural processes, either by correlation or by interaction. To my 

understanding, this is a novel idea yet to be tested. 

Testing these three sources of variation (i.e., ethnicity, genetic plasticity, and 

generation), with a Cultural Development and Psychopathology approach (Causadias, 

2013), is the foremost goal of this dissertation. In order to do so, I used data from the 

National Longitudinal Study of Adolescent Health (Add Health study), a four-wave, 

prospective longitudinal study that used a multistage stratified random sampling 

procedure to procure a nationally representative sample (Harris et al., 2003). I focused on 

the data collected for Asians and Latinos because they are the two largest groups to 

recently immigrate to the U.S. (Taylor, 2014). 

Several important findings are worth discussing. With respect to the question of 

differences between Asians and Latinos regarding predictors and outcomes at each wave, 

Asians reported significantly higher levels of Language Acculturation at each of the four 

waves, which is consistent with previous studies (see Gupta et al., 2013; Yoon et al., 

2013). In contrast, Latinos reported significantly higher levels of Relationship 

Acculturation and Relationship Enculturation, suggesting that there might be two 

different groups of Latinos regarding dating behavior towards the in-group and the out-

group. Future studies should examine the mental health correlates of acculturation and 

enculturation, as well as within-group differences more in depth, by employing a more 

comprehensive battery of assessment tools. 

Despite the aforementioned disparities in acculturation and enculturation, there 

were no significant differences between Asians and Latinos regarding internalizing and 
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externalizing behavior problems at any of the four waves of measurement. There were 

important ethnic contrasts regarding indicators of Genetic Plasticity, as Asians and 

Latinos showed significant differences: while Asians had a significantly greater number 

of 10R alleles in the DAT1 gene and 7R alleles in the DRD4 gene, Latinos had a higher 

number of s’ alleles in 5HTTLPR in the gene. Due to the lack of genetic research on 

plasticity among non-European groups (see Duncan et al., 2014; Oquendo et al., 2010), 

this finding is a meaningful contribution to our knowledge on the plurality of allele 

distribution among different ethnic groups (van IJzendoorn et al., 2012). 

For Asians and Latinos, Language and Relationship Acculturation at Wave 1 were 

consistently related to later acculturation measures, and were positively associated with 

each other. In addition, Language Enculturation was consistently related across time 

among Latinos, while there were no consistent longitudinal data in this regard for Asians. 

Relationship Enculturation showed high magnitude positive associations for Asians and 

Latinos, while correlations between Language and Relationship Enculturation showed 

medium magnitude associations for Latinos. These findings can be interpreted as partial 

evidence of reliability and convergent validity of the cultural measures used in this study. 

In the case of internalizing problems, only measures of Depressive Symptoms and 

Somatic Complaints were positively and significantly correlated across time and with 

each other for Asians and Latinos, while measures Suicide Attempts were not. Again, this 

may be interpreted as evidence in support of reliability and convergent validity of the first 

two measures, while there was no evidence in support of the latter. This can be explained 

by the fact that depressive and somatic symptoms were extracted from multiple items of a 
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well-validated scale, the Center for Epidemiologic Studies Depression Scale (CES-D; 

Radloff, 1977), while the suicide measures came from a single item. The same can be 

said about the Positive Affect subscale, that is also part of the CES-D. However, I 

decided to calculate the Depressive Symptoms and Somatic Complaints subscales using 

only three out of the four items of the scale because they were the only items measured at 

every wave of assessment. Thus, the validity of the subscales might have diminished.  

Also, I did not include the Positive Affect subscale to compute total depression 

scores. Instead, I used this subscale separately as a marker of well-being in order to test 

the differential susceptibility to acculturation and enculturation model, which predicts 

that GxC interactions would lead to both positive and negative outcomes. Therefore, not 

using the Positive Affect subscale to calculate total depression scores, together with the 

Depressive Symptoms and Somatic Complaints subscales, might have decreased power 

to estimate depressive symptomatology in this study. 

Alcohol Use at Wave 1 was positively related to Wave 2 for Asians and Latinos, 

but negatively related to measures at Wave 3 and 4 for both groups, which has rich 

developmental implications and suggests heterotypic continuity (Rutter & Sroufe, 2000). 

Low alcohol consumption in adolescence, when it is illegal and repressed, may be 

followed by higher consumption in early adulthood, when it is legal and even normative. 

In addition, there were positive and meaningful relationships between Tobacco and 

Marijuana Use across time for Latinos, but not for Asians, which is consistent with 

evidence of heightened risk for drug use among Latinos (see Cuellar et al., 1995; Unger, 

2014). 
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In addition, the Antisocial Behavior Index at Wave 1 was positively and 

significantly related to later measures for Asians and Latinos, and the same was true for 

the Severe Antisocial Behavior Index, but with smaller magnitudes. The two antisocial 

behavior indexes were correlated positively and significantly with each other at each 

wave in the case of Latinos, but only in the first two waves in the case of Asians.  

In sum, there were not clear patterns of differences between Asians and Latinos 

regarding cultural, internalizing, externalizing, and well-being outcomes, although there 

were dissimilarities between them regarding allele distribution. The measures extracted 

from widely used scales (e.g., CES-D) appeared to show higher convergent validity and 

reliability, while those that came from single items displayed less. Next, I will examine 

how these measures relate to genetic plasticity. 

In order to address the question of which model better predicts the development 

of Asian and Latino immigrants, I tested Gene-Culture correlations and Gene x Culture 

interactions. The number of 10R alleles in the DAT1 gene was uncorrelated with both 

Language and Relationship Acculturation for Asian and Latinos. This gene was included 

in this dissertation because it was associated with differential susceptibility in another 

study using the Add Health data (e.g., Belsky & Beaver, 2011). However, to my 

knowledge, no study has reported GxC or rGC involving the 10R alleles of the DAT1 

gene. Therefore, this finding is not surprising.  

Importantly, I replicated recent studies that have reported rGC between the 7R 

allele of the DRD4 gene and cultural processes among Asians (e.g., Kitayama et al., 

2014). The results showed that number of 7R alleles in the DRD4 gene was significantly 
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and positively associated with Language, but not with Relationship Acculturation, among 

Asians. This finding can be taken as evidence of Gene-Culture coevolution. Following 

Kitayama and colleagues (2010, 2014), it is possible that Asian individuals with the 7R 

alleles of the DRD4 gene, associated with higher reward sensitivity, are more prone to 

migrate, more likely to succeed in challenging cultural scenarios, and to pursue command 

of the English language as a mean of archiving successful integration. Nevertheless, 

because correlations hardly elucidate directional influences, the contrary effect is also 

possible. Asian immigrants with a better command of English may also be more likely to 

migrate to an English-speaking country like the U.S., more likely to succeed in 

challenging cultural scenarios, and might be overrepresented in the population of 7R 

allele carriers. Also, this is consistent with recent findings in the field of neurocognition 

that have associated some polymorphisms of dopamine (DA)-related genes and 

procedural learning, which has led to the dopamine hypothesis that there may be an 

association between DA-related genetic variation and language learning differences 

(Wong, Morgan-Short, Ettlinger, & Zheng, 2012). Future studies could employ 

longitudinal and experimental designs in order to further clarify these associations. 

In contrast with this finding, for Latinos there was no meaningful relationship 

between number of the 7R alleles in the DRD4 and Language Acculturation, but there 

was a small but significant negative association between Relationship Acculturation and 

number of the 7R alleles of the DRD4 gene. This suggests that Latinos higher on 

genetically-driven reward sensitivity are less likely to date Whites, and possibly more 

likely to date other Latinos. This is consistent with claims that that higher reward 
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sensitivity of 7R carriers might have played an important role in building norm-based 

cooperation and cohesion within ethnic groups, which augments odds of survival for the 

whole group in demanding frontier environments (Nowak et al., 2010). Future studies 

should examine how the 7R alleles in the DRD4 gene are associated with other cultural 

processes among Asian immigrants, including cultural orientations toward emotion 

regulation and ethnic identity development. 

Among Asians, number of sÕ alleles in 5HTTLPR gene was significantly and 

negatively associated with Language Acculturation, but not Relationship Acculturation, 

across waves. This finding suggests that short allele carriers prefer their own language to 

English. Previous related findings include evidence that individuals with collectivistic 

cultural orientation are more likely to carry the sÕ allele of the 5HTTLPR gene (Chiao & 

Blizinsky, 2010) and that difference between Koreans and European Americans 

regarding attention and adaptation is moderated by the 5-HTR1A gene (Kim et al., 2010). 

Again, this pattern of rGC correlations was small to non-significant for Latinos. 

These contrasting results, not reported in other studies to my knowledge, are one of the 

most remarkable findings of this dissertation. Importantly, all measures of C were social-

level cultural processes (i.e., use of a language at home, dating someone of a certain 

ethnic group), which make more salient their correlation with certain alleles associated 

with heightened sensitivity to the environment (i.e., 5HTTLPR) and reward-seeking 

behavior (i.e, DAT1, DRD4).  

However, this study did not determine if the reported Gene-Culture correlations 

were passive, evocative, or active. Passive rGE is a specific case of unnoticed 
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heterogeneity, in which genes common to different family generations potentially 

confound the link between the environmental exposure and the developmental outcome 

(Jaffee & Price, 2012; Knafo & Jaffee, 2013; Plomin et al., 1977). This might be the case 

in this study’s measures of language acculturation and enculturation in which the variable 

assessed was the language used at home at a family level. In contrast, evocative rGE 

entail that an immigrant’s behaviors have a genetic basis that actively shapes the social 

environment and evokes exact environmental responses, while active rGE implies that 

persons consciously or unconsciously pursue specific experiences that are fitting with 

their genetically based tendencies (Jaffee & Price, 2012), which concur with 

developmental theories of selection and niche preference (see Elder, 1998). Future 

studies should clarify which types of rGC have been reported in this study and others 

(e.g., Chiao & Blizinsky, 2010; Kim et al., 2010; Kitayama et al., 2014), and what are 

their developmental implications for immigrants. 

Notably, none of the tests for main effects of cultural processes, genetic plasticity, 

or GxC interactions were significant after including the covariates (i.e., age and sex). 

Evidence of rGC but not GxC has noteworthy implications. While no reliable main 

effects of genes could be expected, it was surprising the lack of main effects of cultural 

measures at Wave 1 on outcomes at Wave 4. This is even more salient in the face of the 

large number of tests. One possible explanation is that the measures of acculturation and 

enculturation were less than optimal. Although they show reliability and convergent 

validity, they displayed very low predictive validity. It is noteworthy that these measures 

came from a single question and were not part of any validated questionnaire or self-
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report. Importantly, it has been argued that G x E interactions can only be estimated 

accurately with high-quality measures of G and E, and a lack of quality in one or both can 

make detection improbable (see Caspi, Hariri, Holmes, Uher, & Moffitt, 2010).  

Importantly, it has been argued that detecting significant interactions is contingent 

to the scale and type of statistical analysis employed and does not necessarily reflect 

biological interaction, which requires more stringent tests that (1) confirm the effects of 

the presumed biological interaction on physiological responses to stress, and discard the 

(2) effects of other polymorphisms with parallel frequencies, (3) interactions with related 

outcomes, and (4) gene-environment correlations (see Rutter, 2006). Therefore, it seems 

that rGC and GxC are mutually exclusive. Consequently, it is possible that the cultural 

markers were in fact valid, but there was not interaction with genes. The fact that rGC 

was detected can be inferred as support for a Gene-Culture coevolution model in 

detriment to a Main Effect of Acculturation and Enculturation, to a Differential 

Susceptibility, and to a Diathesis to Acculturation and Enculturation model. Furthermore, 

future studies should approach the developmental consequences of these detected rGCs. 

While a lack of quality measures of culture is one option, another potential 

explanation for the lack of significant GxC interactions in that they are simply not 

meaningful enough to be detected in this sample and/or by the procedures employed in 

this dissertation. After all, I was able to find significant rGC, which shows that the 

cultural measures used were valid to the point of meaningfully covariate with some genes 

(e.g., DRD4 and 5HTTLPR), but not others (e.g., DAT1).  
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Also, this lack of significant GxC interactions evokes the larger challenges of 

GxE research. Interest in the study of GxE has risen in the last decade, when a growing 

number of publications have the transactional effects of genes and experiences. Knafo & 

Jaffee (2013) noted that this research has motivated new theories about gene–

environment interplay (e.g., Belsky & Pluess, 2009), and generated novel hypotheses 

about how genes and experiences interact biologically to influence adaptive and 

maladaptive development (e.g., Caspi, Hariri, Holmes, Uher, & Moffitt, 2010). 

Nevertheless, other studies have emphasized their lack of replicability (e.g., Risch et al., 

2009) and methodological and theoretical challenges inherent with GxE research (e.g., 

Duncan & Keller, 2011; Kendler, 2011). To overcome these issues, future studies should 

examine Gene-Culture interplay in a broader sense by going beyond candidate-gene 

research to include polygenic methodologies, such as genome-wide association studies 

(GWAS). 

The most stimulating issue for future research is to move from rGC (or GxC) to 

include a developmental dimension or D, effectively investigating Gene-Culture-

Development interplay and explaining research findings under this light. For instance, 

some of the criticisms of differential sensitivity model have targeted the language 

employed and the explanation of research findings, and the use of terms such as 

“inherent,” “predisposition,” and “largely genetic” have been called into question due to 

their non-developmental and linear nature (Sroufe, 2007). As a matter of fact, both gene 

expression and temperament are altered over time and are modified by the environment, 

and heritability estimates change as a function of the variation in the measured 
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environments (Sroufe, 2007). Often, the problem is not in the research design that 

integrates co-active and dynamic nature of interrelated environmental and biological 

variables, but when the latter are conceptualized as pervasive and innate influences and 

dispositions, the result may be circular reasoning (Sroufe, 2007). In sum, the use of a 

language that portrays neurobiological explanations as more basic, essential, and 

important than other explanatory levels is deeply problematic (Sroufe, 2007). This 

observation is especially relevant in the context of developmental psychopathology, in 

which no level of organization, domain, or system has causal privilege over the rest in the 

development of adaptation (Cicchetti & Cannon, 1999). 

Sroufe (2007) recognizes BoyceÕs statement that sensitivity may be itself a 

developmental outcome. For instance, Boyce acknowledged that future research in 

differential responses to stress should not be limited to reactivity generated by physical 

action, but should be extended to its Relationship and emotional origins (Jemerin & 

Boyce, 1992). However, Sroufe (2007) criticizes Boyce for referring to susceptibility as 

an inherent individual trait and to individuals who can thrive in any environment (Boyce, 

2007). This narrative of resilience is non-developmental, Sroufe (2007) argues, because 

resilience results from the complex relationships between prior experiences and present 

supports that counterbalance current environmental demands (see Sameroff, 2000; 

Sroufe, Carlson, Levy, & Egeland, 1999). 

With respect to the third and last question of this dissertation of which model 

betters explains generational differences among immigrants, evidence seem to support 

the Immigrant Paradox model in detriment of the demographic and the Gene x 
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Generation effect model, although there were sharp differences between Asians and 

Latinos. In the case of Asians, there were no significant differences with respect to 

internalizing behavior problems, positive affect, or genes (with one exception) among 

first- and later-generation Asians. However, later-generation Asians showed significantly 

higher levels of externalizing behaviors at each wave regarding different markers. 

In contrast, later-generation Latinos showed significantly higher scores of 

internalizing and externalizing behavior problems at each wave, although with different 

markers, which can be taken as evidence of heterotypic continuity in abnormal 

development (Rutter & Sroufe, 2000). Therefore, the Immigrant Paradox seems to be 

more pronounced among Latinos than Asians. This is especially relevant because later-

generation Asians and Latinos reported higher levels of acculturation, but only first-

generation Latinos reported significantly greater scores of Language and Relationship 

enculturation. This is consistent with previous research emphasizing the protective role of 

enculturation among Latinos (e.g., Guarini et al., 2011).  

Despite these findings, the immigrant paradox remains debatable, particularly 

when using large datasets. Schwartz and colleagues (2010) have challenged the idea of 

the immigrant paradox, criticizing the use of large data sets from epidemiological studies 

that use indirect and uni-dimensional markers of acculturation, including indicators such 

as nativity (Corral & Landrine, 2008), language use (Allen et al., 2008; Caetano, 

Ramisetty-Mikler, Wallisch, McGrath, & Spence, 2008), and years of residence in the 

host country (Alegria et al., 2007a, 2007b). They consider studies on the immigrant 

paradox problematic because they do not clarify if the paradox is a result of the 
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acquisition of the host culture, the loss of the heritage culture, or both (Schwartz et al., 

2010). Furthermore, they argue that the uni-dimensional model of acculturation that 

supports the paradox may place immigrants who employ a separation and assimilation 

strategies in one end, and those who utilize an integration strategy in the other end, which 

impedes the elucidation of the strategy accountable for maladaptive outcomes (Schwartz 

et al., 2010). As an alternative, they suggest using convenience and smaller samples and 

study acculturation bi-dimensionally (e.g., Wang, Schwartz, & Zamboanga, 2010). 

Although this criticism is important in that it invites immigration researchers to look at 

cultural processes bi-dimensionally and more in depth, it also makes suggestions that 

may be feasible for some types of Culture-Biology interplay research (e.g., cultural 

neuroscience), it is not reasonable for studies using a molecular genetics approach, which 

are epidemiological by definition. Finally, neither Gene-Generation correlations nor Gene 

by Generation interactions were detected among Asian and Latino immigrants. 

B. Limitations  

This study has several limitations. First, the measures of acculturation are not 

optimal but indirect and unidimensional. Although previous studies have employed 

language spoken at home as a proxy for acculturation (e.g., Guarini et al., 2011), a more 

reliable measure would be the use of a well-established acculturation scale. Even more 

so, future studies should employ broader measures of well-being that target several 

dimensions, including life satisfaction. 

Second, the study overrelies on self-reports, which may not be the best way to 

assess individual cultural processes, mainly because what individuals think and report is 
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not always consistent with their conduct (Wilson & Gilbert, 2003). Furthermore, there is 

a growing concern with a current trend of exclusively relying on self-reports in some 

fields in psychology, while simultaneously avoiding the use of naturalistic observational 

measures of behavior (e.g., Baumeister, Vohs, & Funder, 2007). Self-reports may not 

cover in range and depth certain processes because the individual under evaluation may 

be deliberately dishonest, unintentionally defensive, or insufficiently introspective 

(Block, 2008). Thus, the exclusive use of self-reports may limit our understanding of 

cultural behaviors and cognitions (Causadias, 2013).  

Moreover, self-reports in concert with other methods could yield more reliable 

data. Thus, future longitudinal studies should include multiple assessment strategies to 

tap at acculturation and enculturation processes, including behavioral measures, 

experiments, interviews, and q-sets. In addition, future studies should employ a multiple 

level of analysis approach to the development of immigrants, including cultural 

orientations of emotion regulation, ethnic identity, language acquisition, and participation 

in community activities (Causadias, 2013).  

A third limitation of this study is that it focused only on the effects of 

acculturation and enculturation, while not accounting for other important processes that 

have been shown to impact the development of immigrants, including minority stress, 

discrimination, undocumented status, and poverty. It is important to avoid the 

oversimplification of the complexity of immigrant adaptation and the overestimation of 

the effects of acculturation and enculturation (Lazarus, 1997). After all, immigrants still 
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have to deal with normative developmental challenges that are also common to non-

immigrants.  

C. Chapter 5 Summary 

Despite the aforementioned limitations, this study has several strengths that make 

it unique: it relies on a nationally representative sample, it examines adaptation using 

multiple markers, it investigates Gene-Culture interplay, and it does all of this by looking 

at two immigrant groups (i.e., Asians and Latinos). I examined the phenomenon of 

immigration and how intercultural contact affects both immigrants and natives through 

acculturation and enculturation processes. I focused my attention on three main sources 

of individual differences in the outcomes of acculturation and enculturation: a) ethnicity, 

b) genetic plasticity, and c) immigrant generation.  

Importantly, I found evidence of Gene-Culture correlations involving the 7R 

alleles of the DRD4 gene and the s’ alleles of the 5HTTLPR gene and cultural processes 

for Asians, and to a lesser degree for Latinos. Also, I reported little evidence of Gene x 

Culture interactions. These findings can be taken as evidence in support of the Gene-

Culture coevolution theory. Thus, this dissertation makes a valuable contribution to 

advancement of immigration sciences.  
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Figures 
 

Figure 1.  

Percentages of total U.S. population by race and ethnicity from 1960 to 2016 (Taylor, 

2014). 

 
 
 
Figure 2.  

Berry and colleagues (1987)Õs categorization of groups in culturally plural societies. 
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Figure 3.2Varieties of groups in plural societies

As a consequence, they serve as important contrasting contexts within which
individuals and groups engage the acculturation process.

3.2.1 Groups constituting plural societies

There are many different kinds of groups in plural societies, each one presenting
another set of contextual factors (see Figure 3.2). One way to conceive of this
variety is by looking at the underlying factors (historical and contemporary)
that explain why people of different cultural backgrounds are living together
in the same place. While not exhaustive, there are three reasons presented in
Figure 3.2. First, groups may Þnd themselves together either because they have
sought out such an arrangementvoluntarily, or alternatively because it has been
forced upon them. Second, some groups have remained on home ground, while
others have settled far from their ancestral territory (sedentaryvs. migrant).
And third, some people are settled into a plural societypermanently, while
others are onlytemporary residents.

Some of the more common terms used to refer to constituent groups in plural
societies have been placed in Figure 3.2 in relation to these three dimensions.
Starting with the longest-term residents,indigenous peoplesare those who
have Òalways been thereÓ in the sense that their roots go way back, and there is
no evidence of any earlier people whose descendants are still in the population
(see Chapter 15). There is considerable controversy in some countries about
the term ÒindigenousÓ (or Ònative,Ó or ÒaboriginalÓ) because of special rights
that may be claimed. A similar term, used in some European countries, is
national minority, such as Basque, Breton, Catalan, Frisian, and Sami. The
basic characteristic of many indigenous peoples is that their territories have
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Figure 3.  

Berry (2006a)Õs implicit models of culturally plural societies. 
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Figure 3.1 Two implicit models of culturally plural societies

here the view is of a single dominant ormainstream society, on the margins of
which are the variousminority groups. The common assumption is that such
groups should be absorbed into the mainstream in such a way that they essen-
tially disappear. With respect to the two aspects noted above, their cultural
continuity is denied, and this absorption is the only acceptable basis for their
participation in the society. In this view, there is to be Òone people, one culture,
one nationÓ as an overriding goal. It is reminiscent of early conceptions, such
asmanifest destiny in the USAmerican tradition in the last century: ÒThe whole
continent of North America appears to be destined by Divine Providence to be
peopled by one nation, speaking one language, professing one general system
of religious and political principles, and accustomed to one general tenor of
social usages and customsÓ (Quincy Adams, 1811). It is also reminiscent of
the colonial policy pursued earlier by the French, and attributed to the philoso-
pher Montaigne: Òto gently polish and reclaim for humanity the savages of the
world.Ó If such incorporation into a uniform society is not achieved (for what-
ever reasons), then the groups on the margins literally become marginalized
(see below).

A second implicit model, shown on the right of Figure 3.1, is amulticultural
model, in which there is a mosaic ofethnocultural groups. In terms of the
two aspects noted above, in the multicultural model individuals and groups
retain their cultural continuity and a sense of their cultural identity, and, on
that basis, they participate in the social framework of thelarger society. Such
a society is characterized by shared norms about how to live together (such
as legal, economic, political), but which permits institutions to evolve in order
to accommodate the different cultural interests of all groups. This notion of
a larger society is clearly different from that of the mainstream, where the
dominant group established the main features of the society.

These two contrasting models are not simply abstract notions, but represent
two of the main views in which people conceive of possible ways to arrange
themselves when confronting the increasing cultural diversity in their societies.

 
 
 
Figure 4.  

Berry (2003)Õs acculturation strategies of ethnocultural groups and the larger society. 
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Figure 3.3Acculturation strategies in ethnocultural groups and the larger
society

different names, depending on which group (the dominant or non-dominant)
is being considered. From the point of view of non-dominant ethnocultural
groups, when individuals do not wish to maintain their cultural identity and
seek daily interaction with other cultures, theassimilationstrategy is deÞned.
In contrast, when individuals place a value on holding on to their original
culture, and at the same time wish to avoid interaction with others, then the
separationalternative is deÞned. When there is an interest in both maintaining
oneÕs original culture, and having daily interactions with other groups,integra-
tion is the option; here, there is some degree of cultural integrity maintained,
while at the same time the individual seeks, as a member of an ethnocultural
group, to participate as an integral part of the larger social network. Finally,
when there is little possibility of, or interest in, cultural maintenance (often for
reasons of enforced cultural loss), and little interest in having relations with
others (often for reasons of exclusion or discrimination) thenmarginalization
is deÞned.

This presentation was based on the assumption that non-dominant groups
and their individual members have the freedom to choose how they want
to engage in intercultural relations. This, of course, is not always the case
(Berry, 1974). When the dominant group enforces certain kinds of relations,
or constrains the choices of non-dominant groups or individuals, then other
terms need to be used. This is most clearly so in the case of integration, which
can only be freely chosen and successfully pursued by non-dominant groups
when the dominant society is open and inclusive in its orientation towards
cultural diversity (Berry, 1991). Thus amutual accommodationis required
for integration to be attained, involving the acceptance by both dominant and
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Figure 5.  

A graphic depiction of the domains integrated into the field of Cultural Development and 

Psychopathology (Causadias, 2013). 
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Figure 6.  

Race/Ethnic Composition of All GxE Studies Reported in the Last Decade (Duncan, 
Pollastri, & Smoller, 2014) 
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-.08 
.12 

-.06 

4. A
lcohol U

se W4 
-.15** 

-.10** 
.37** 

 
.14* 

.02 
-.01 

.21** 
.15 

.01 
.09 

.03 

5. T
obacco U

se W1 
-.25** 

-.19** 
.09* 

.14* 
 

.56** 
.19* 

.31** 
.33** 

.26** 
.21** 

.05 

6. T
obacco U

se W2 
-.17** 

-.21** 
.05 

.09* 
.58** 

 
.14 

.38** 
.05 

.31** 
.23** 

.01 

7. T
obacco U

se W3 
.01 

.04 
-.06 

-.03 
.21** 

.21** 
 

.33**
 

-.04 
.08 

.20* 
.22 

8. T
obacco U

se W4 
-.08** 

-.12** 
.15** 

.19** 
.41** 

.39** 
.41** 

 
.01 

.02 
.24** 

.24** 

9. M
arijuana U

se W1 
-.25** 

-.22** 
.14** 

.09* 
.34** 

.19** 
.08 

.09* 
 

.51** 
.01 

.24 

10. M
arijuana U

se W2 
-.24** 

-.27** 
.22** 

.13** 
.29** 

.27** 
-.04 

.11* 
.48** 

 
.38** 

.27 

11. M
arijuana U

se W3 
-.14** 

-.11 
.21** 

.16** 
.29** 

.16** 
.13 

.18** 
.28** 

.48** 
 

.40** 

12. M
arijuana U

se W4 
-.01 

-.14* 
.15** 

.01 
.11 

.14 
.02 

.19** 
.21** 

.25** 
.42** 

 

* p <
 0.05. ** p <

 .001. 
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 T
able 5.  

C
orrelations am

ong A
ntisocial 

B
ehavior O

utcom
es at E

ach T
im

e P
oint for A

sians (above) and Latinos (below
)

 

 
1 

2 
3 

4 
5 

6 
7 

8 

1. A
ntisocial B

ehavior W1 
 

.42** 
.16** 

.12** 
.46** 

.27** 
.01 

.01 

2. A
ntisocial B

ehavior W2 
.53** 

 
.24** 

.18** 
.20** 

.32** 
-.03 

.14** 

3. A
ntisocial B

ehavior W3 
.20** 

.20** 
 

.35** 
.05 

.12** 
.06* 

.01* 

4. A
ntisocial B

ehavior W4 
.15** 

.18** 
.28** 

 
.02 

.10** 
-.02 

.14** 

5. S
evere A

ntisocial B
ehavior W1 

.54** 
.34** 

.12** 
.06** 

 
.35** 

.05 
.10** 

6. S
evere A

ntisocial B
ehavior W2 

.35** 
.55** 

.12** 
.05* 

.38** 
 

.02 
.07 

7. S
evere A

ntisocial B
ehavior W3 

.07** 
.04 

.25** 
.04 

.07** 
.09** 

 
.05 

8. S
evere A

ntisocial B
ehavior W4 

.07** 
.07** 

.03 
.12** 

.07** 
.09** 

-.01 
 

* p <
 0.05. ** p <

 .001. 
   T

able 6.  

C
orrelations am

ong w
ell-being outcom

es at each tim
e point for A

sians (above)
 and Latinos (below

) 

 
1 

2 
3 

4 

1. P
ositive A

ffect Wave 1 
 

.45** 
.32** 

.27** 

2. P
ositive A

ffect W
ave 2 

.41** 
 

.34** 
.32** 

3. P
ositive A

ffect Wave 3 
.25** 

.25** 
 

.43** 

4. P
ositive A

ffect Wave 4 
.24** 

.23** 
.28** 

 

* p <
 0.05. ** p <

 .001. 
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 T
able 7.  

D
escription of G

enesÕ
 S

N
P

s and H
W

E
 A

nalyses 

 
A

sian N
 (%

) 
Latinos N

 (%
) 

H
W

E
 A

sian X
2  

H
W

E
 Latino X

2  
D

A
T

1 
 

 
8.61 (0.003*) 

2.44 (0.12) 
M

issing 
65 (6.1%

) 
165 (6.6%

) 
 

 
10R-10R 

792 (74.7%
) 

1412 (56.5%
) 

 
 

10R-O
ther 

181 (17.1%
) 

789 (31.6%
) 

 
 

O
ther-O

ther 
22 (2.1%

) 
132 (5.3%

) 
 

 
T

otal 
1060 

2498 
 

 
D

R
D

4 
 

 
2.18 (0.14) 

0.63 (0.43) 
M

issing 
65 (6.1%

) 
166 (6.6%

) 
 

 
7R

-7R
 

0 (0%
) 

141 (5.6%
) 

 
 

7R
-O

ther 
89 (8.4%

) 
836 (33.5%

) 
 

 
O

ther-O
ther 

906 (85.5%
) 

1355 (54.2%
) 

 
 

T
otal 

1060 
2498 

 
 

5H
T

T
LP

R 
 

 
0.28 (0.60) 

1.25 (0.26) 
M

issing 
68 (6.4%

) 
158 (6.3%

) 
 

 
S

Õ-S
Õ 

606 (57.2%
) 

767 (30.7%
) 

 
 

S
Õ-LÕ 

335 (31.6%
) 

1121 (44.9%
) 

 
 

LÕ-LÕ 
51 (4.8%

) 
452 (18.1%

) 
 

 

T
otal 

1060 
2498 

 
 

* p <
 0.05. ** p <

 .001. 
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 T
able 8.  

C
orrelations betw

een G
enetic and A

cculturation V
ariables for A

sians (above) and Latinos (below
)

 

 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 
11 

12 
1. N

um
ber of 10R

 
alleles in D

A
T

1 gene 
 

-.03 
.03 

.60** 
-.03 

-.04 
-.03 

-.06 
-.02 

-.17** 
-.04 

-.04 

2. N
um

ber of 7R
 

alleles in D
R

D
4 gene 

.02 
 

-.13** 
.21** 

.08* 
.10** 

.10** 
.05 

-.02 
.06 

.04 
.02 

3. N
um

ber of sÕ
 alleles 

in 5H
T

T
LP

R
 gene 

.02 
-.01 

 
.72** 

-.07* 
-.11** 

-.03 
-.15** 

-.01 
-.05 

-.09* 
-.05 

4. N
um

ber of plasticity 
alleles total 

.56** 
.55** 

.63** 
 

-.04 
-.08* 

-.01 
-.16** 

-.03 
-.11** 

-.09* 
-.06 

5. Language 
A

cculturation W
1 

.03 
.01 

-.02 
.02 

 
.63** 

.59** 
.42** 

.17** 
.15** 

.08* 
.11** 

6. Language 
A

cculturation W
2 

.01 
.02 

-.06* 
-.02 

.76** 
 

.50** 
.38** 

.11** 
.17** 

.12**
 

.08* 

7. Language 
A

cculturation W
3 

.03 
-.005 

-.06* 
-.02 

.65** 
.64** 

 
.51** 

.20** 
.18** 

.09* 
.09* 

8. Language 
A

cculturation W
4 

-.01 
-.005 

.009 
-.007 

.42** 
.44** 

.43** 
 

.11 
.14 

.15* 
.14** 

9. R
elationship 

A
cculturation W

1 
-.03 

-.04 
-.06* 

-.08** 
.04 

.002 
.02 

-.07* 
 

.61** 
.47** 

.42** 

10. R
elationship 

A
cculturation W

2 
-.07* 

-.06* 
-.05 

-.11** 
.04 

.01 
.01 

-.02 
.49**

 
 

.56** 
.30** 

11. R
elationship 

A
cculturation W

3 
-.03 

-.009 
-.01 

-.03 
.06* 

.05* 
.07** 

.02 
.35** 

.41** 
 

.50** 

12. R
elationship 

A
cculturation W

4 
-.03 

-.05* 
-.02 

-.06** 
.006 

.002 
.004 

-.03 
.26** 

.32** 
.33** 

 

* p <
 0.05. ** p <

 .001. 
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 T
able 9.  

C
orrelations betw

een G
enetic and E

nculturation
 V

ariables for A
sians (above) and Latinos (below

)
 

 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 
11 

12 

1. N
um

ber of 10R
 

alleles in D
A

T
1 gene 

 
-.03 

.03 
.60** 

N
A

 
N

A
 

N
A

 
N

A
 

.009 
.14* 

.05 
.05 

2. N
um

ber of 7R
 

alleles in D
R

D
4  

.02 
 

-
.13** 

.22** 
N

A
 

N
A

 
N

A
 

N
A

 
-.05 

-.09 
-.09* 

-.09* 

3. N
um

ber of sÕ
 

alleles in 5H
T

T
LP

R
  

.02 
-.01 

 
.72** 

N
A

 
N

A
 

N
A

 
N

A
 

.07 
.14** 

.12** 
.09** 

4. N
um

ber of 
plasticity alleles total 

.56** 
.55** 

.63** 
 

N
A

 
N

A
 

N
A

 
N

A
 

.05 
.15** 

.11** 
.06 

5. Language 
E

nculturation W
1 

-.03 
-.01 

.03 
-.01 

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

6. Language 
E

nculturation W
2 

-.01 
-.02 

.05 
.009 

.77** 
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

7. Language 
E

nculturation W
3 

-.01 
-.005 

.04 
.01 

.59** 
.62** 

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

8. Language 
E

nculturation W
4 

.01 
-.004 

-.01 
.007 

.44** 
.47** 

.46** 
 

N
A

 
N

A
 

N
A

 
N

A
 

9. R
elationship 

E
nculturation W

1 
-.03 

.05* 
.04 

.03 
.34** 

.33** 
.27** 

.13** 
 

.60** 
.55**

 
.48**

 

10. R
elationship 

E
nculturation W

2 
.02 

.05 
-.001 

.03 
.33** 

.32** 
.27** 

.18** 
.59** 

 
.57** 

.40**
 

11. R
elationship 

A
cculturation W

3 
-.03 

.07** 
-.02 

.007 
.35** 

.37** 
.32** 

.18** 
.56** 

.59** 
 

.51** 

12. R
elationship 

E
nculturation W

4 
-.02 

.06** 
.05* 

.05* 
.35** 

.35** 
.26** 

.24** 
.44** 

.47** 
.59** 

 

* p <
 0.05. ** p <

 .001. 
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 T
able 10.  

H
ierarchical R

egression M
ain E

ffects and Interaction
s for Language A

cculturation 
and G

enes for A
sians 

O
utcom

es at W
4 

 

 

S
tep 1: Language 

A
cculturation at W

1 

S
tep 2: G

enetic 

P
lasticity at W

ave 4 

S
tep 3: G

enetic 

P
lasticity x Language 

A
cculturation 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.001 

-.13 
-.018 

.039 

S
om

atic C
om

plaints 
.002 

-.168 
-.015 

.044 

S
uicide A

ttem
pts 

.001 
-.007 

.001 
.001 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.015 

1.03 
.197 

-.212 

T
obacco U

se 
.018 

3.20* 
.172 

.035 

M
arijuana U

se 
.014 

-.528 
.138 

.196 

A
ntisocial B

ehavior 
.004 

.04 
.002 

-.006 

S
evere A

ntisocial B
eh.
 

.004 
.043 

.004 
-.011 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.006 

-.019 
-.074 

.011 

* p <
 0.05. ** p <

 .001. 
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 T
able 11.  

H
ierarchical R

egression M
ain E

ffects and Interactions
 for R

elationship A
cculturation and G

enes for A
sians 

O
utcom

es at W
4 

 

 

S
tep 1: R

elationship 

A
cculturation at W

1 
S

tep 2: G
enetic 

P
lasticity at W

ave 4 

S
tep 3: G

enetic 

P
lasticity x 

R
elationship 

A
cculturation 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.008 

.308 
.029 

-.108 

S
om

atic C
om

plaints 
.020 

-.016 
.063 

-.036 

S
uicide A

ttem
pts 

.001 
-.002 

.001 
-.001 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.045 

.797* 
.006 

-.058 

T
obacco U

se 
.002 

-2.66 
-.698 

.600 

M
arijuana U

se 
.041 

.138 
.498 

-.232 

A
ntisocial B

ehavior 
.018 

.021 
-.012 

.008 

S
evere A

ntisocial B
eh.
 

.010 
.039 

-.007 
-.008 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.011 

.074 
-.059 

.017 

* p <
 0.05. ** p <

 .001. 
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 T
able 12.  

H
ierarchical R

egression M
ain E

ffects and Interactions 
for R

elationship E
nculturation and G

enes for A
sians 

O
utcom

es at W
4 

 

 

S
tep 1: R

elationship 

E
nculturation at W

1 
S

tep 2: G
enetic 

P
lasticity at W

ave 4 

S
tep 3: G

enetic 

P
lasticity x 

R
elationship 

E
nculturation 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.003 

.021 
-.008 

.011 

S
om

atic C
om

plaints 
.009 

.106 
.065 

-.019 

S
uicide A

ttem
pts 

.002 
.021 

.004 
-.007 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.050 

-1.00 
-.062 

.128 

T
obacco U

se 
.002 

-2.18 
-.805 

.539 

M
arijuana U

se 
.041 

-.982 
.382 

.106 

A
ntisocial B

ehavior 
.021 

-.057 
-.011 

.004 

S
evere A

ntisocial B
eh.
 

.012 
-.016 

-.009 
-.005 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.011 

-.077 
-.047 

-.011 

* p <
 0.05. ** p <

 .001. 
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 T
able 13.  

H
ierarchical R

egression M
ain E

ffects a
nd Interactions for Language A

cculturation and G
enes for Latinos 

O
utcom

es at W
4 

 

 

S
tep 1: Language 

A
cculturation at W

1 

S
tep 2: G

enetic 

P
lasticity at W

ave 4 

S
tep 3: G

enetic 

P
lasticity x Language 

A
cculturation 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.001 

.029 
.005 

-.006 

S
om

atic C
om

plaints 
.003 

.106 
.005 

-.018 

S
uicide A

ttem
pts 

.003 
.034 

.007 
-.006 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.016 

.238 
-.071 

.027 

T
obacco U

se 
.029 

4.33** 
-.204 

-.317 

M
arijuana U

se 
.012 

.964 
-.007 

-.163 

A
ntisocial B

ehavior 
.008 

.016 
-.005 

.004 

S
evere A

ntisocial B
eh.
 

.007 
-.038* 

-.011** 
.014** 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.001 

-.060 
-.007 

.015 

* p <
 0.05. ** p <

 .001. 
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 T
able 14.  

H
ierarchical R

egression M
ain E

ffects and Interact
ions for R

elationship A
cculturation and G

enes for Latinos 

O
utcom

es at W
4 

 

 

S
tep 1: R

elationship 

A
cculturation at W

1 
S

tep 2: G
enetic 

P
lasticity at W

ave 4 

S
tep 3: G

enetic 

P
lasticity x 

R
elationship 

A
cculturation 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.001 

-.072 
-.019 

.014 

S
om

atic C
om

plaints 
.010 

.012 
-.003 

-.035 

S
uicide A

ttem
pts 

.002 
-.045 

-.005 
.010 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.007 

.306 
-.041 

-.086 

T
obacco U

se 
.004 

.881 
-.416 

-.273 

M
arijuana U

se 
.008 

-.338 
-.195 

.036 

A
ntisocial B

ehavior 
.002 

.000 
-.006 

.002 

S
evere A

ntisocial B
eh.
 

.003 
.015 

-.002 
-.005 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.007 

.189 
.043* 

-.032 

* p <
 0.05. ** p <

 .001. 
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 T
able 15.  

H
ierarchical R

egression M
ain E

ffects and Interaction
s for Language E

nculturation and G
enes for Latinos 

O
utcom

es at W
4 

 

 

S
tep 1: Language 

E
nculturation at W

1 

S
tep 2: G

enetic 

P
lasticity at W

ave 4 

S
tep 3: G

enetic 

P
lasticity x Language 

E
nculturation 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.001 

-.022 
.002 

.002 

S
om

atic C
om

plaints 
.002 

-.099 
-.012 

.016 

S
uicide A

ttem
pts 

.003 
-.031 

.001 
.005 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.016 

-.203 
-.040 

-.036 

T
obacco U

se 
.027 

-4.01** 
-.474 

.238 

M
arijuana U

se 
.013 

-.990 
-.171 

.165 

A
ntisocial B

ehavior 
.008 

-.016 
-.002 

-.004 

S
evere A

ntisocial B
eh.
 

.006 
.033* 

.002 
-.013 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.001 

.066 
.008 

-.014 

* p <
 0.05. ** p <

 .001. 
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 T
able 16.  

H
ierarchical R

egression M
ain E

ffects and Interacti
ons for R

elationship E
nculturation and G

enes for Latinos 

O
utcom

es at W
4 

 

 

S
tep 1: R

elationship 

E
nculturation at W

1 
S

tep 2: G
enetic 

P
lasticity at W

ave 4 

S
tep 3: G

enetic 

P
lasticity x 

R
elationship 

E
nculturation 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.003 

-.075 
-.014 

.006 

S
om

atic C
om

plaints 
.002 

-.106 
-.036 

.030 

S
uicide A

ttem
pts 

.001 
.004 

.004 
-.005 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.012 

-.205 
-.076 

-.004 

T
obacco U

se 
.023 

-5.46** 
-1.07* 

.824 

M
arijuana Use 

.014 
.554 

-.002 
-.281 

A
ntisocial B

ehavior 
.011 

-.009 
.001 

-.007 

S
evere A

ntisocial B
eh.
 

.002 
.005 

-.004 
-.001 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.003 

.014 
.044 

-.032 
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 T
able 17.  

D
ifferences betw

een G
enerations of A

sians on Independent and D
ependent V

ariables at each W
ave 

 
 

F
irst G

eneration 
 

Later G
eneration 

T
est S

tatistics 
P

 value 

 
 

n 
M

 (S
D) or %

 
 

n 
M

 (S
D) or %

 
df 

t or !
2 

p 

W
ave 1 

 
 

 
 

 
 

 
 

 

D
em

ographics 
 

 
 

 
 

 
 

 
 

S
ex (%

 fem
ale) 

 
464 

54%
 

 
479 

45%
 

1 
6.94 

.005 

A
ge  

 
412 

16.93 (1.51) 
 

499 
16.22 (1.58) 

909 
6.86 

.0001** 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
686 

.43 (.50) 
 

690 
.80 (.40) 

1374 
-14.89 

.0001** 

R
elationship 

A
cculturation 

 

325 
.17 (.38) 

 
367 

.28 (.45) 
1374 

-3.41 
.001** 

R
elationship 

E
nculturation 

 

325 
.70 (.46) 

 
367 

.54 (.50) 
690 

4.34 
.0001** 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

684 
.61 (.55) 

 
690 

.58 (.61) 
1372 

.82 
.42 

S
om

atic C
om

plaints 
 

684 
.80 (.54) 

 
689 

.76 (.54) 
1371 

1.50 
.13 

S
uicide A

ttem
pts 

 
90 

.61 (1.05) 
 

128 
.46 (.87) 

216 
1.15 

.25 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

282 
5.32 (1.42) 

 
368 

5.18 (1.49) 
648 

1.16 
.25 

T
obacco U

se 
 

191 
7.33 (11.13) 

 
270 

9.69 (12.39) 
459 

-2.11 
.04 
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 M
arijuana U

se 
 

99 
3.20 (6.22) 

 
191 

2.69 (6.04) 
288 

.68 
.50 

A
ntisocial B

ehavior 
 

680 
0.09 (0.26) 

 
685 

0.14 (.33) 
1363 

-2.81 
.0001* 

S
evere A

ntisocial B
eh.
 

 
678 

0.03 (0.16) 
 

685 
.05 (.26) 

1361 
-1.89 

.06 

W
ell-being 

 
 

 
 

 
 

 
 

 

P
ositive A

ffect 
 

684 
1.78 (0.71) 

 
690 

1.86 (.77) 
1272 

-1.99 
.05 

W
ave 2 

 
 

 
 

 
 

 
 

 

D
em

ographics 
 

 
 

 
 

 
 

 
 

A
ge  

 
296 

17.06 (1.47) 
 

371 
16.32 (1.53) 

665 
6.39 

.0001**
 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
464 

0.49 (.50) 
 

479 
0.81 (.40) 

941 
-10.72 

.0001** 

R
elationship 

A
cculturation 

 

233 
0.16 (.37) 

 
262 

0.31 (.46) 
493 

-3.85 
.0001** 

R
elationship 

E
nculturation 

 

233 
0.68 (.47) 

 
262 

0.46 (.50) 
493 

5.15 
.0001** 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

464 
0.60 (.57) 

 
479 

0.57 (.63) 
941 

0.88 
.38 

S
om

atic C
om

plaints 
 

464 
0.82 (.51) 

 
479 

0.82 (.58) 
941 

-0.06 
.95 

S
uicide A

ttem
pts 

 
42 

0.52 (.92) 
 

74 
0.37 (.73) 

114 
1.02 

.31 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

165 
5.10 (1.30) 

 
206 

4.86 (1.59) 
369 

1.56 
.12 

T
obacco U

se 
 

154 
6.63 (10.17) 

 
177 

11.97 (13.12) 
329 

-4.09 
.0001** 

M
arijuana U

se 
 

58 
2.26 (5.02) 

 
121 

4.52 (8.18) 
177 

-1.94 
.05 
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 A
ntisocial B

ehavior 
 

461 
0.07 (.25) 

 
478 

.13 (.32) 
937 

-3.52 
.0001**

 

S
evere A

ntisocial B
eh.
 

 
461 

.02 (.13) 
 

476 
.03 (.20) 

935 
-1.82 

.07 

W
ell-being 

 
 

 
 

 
 

 
 

 

P
ositive A

ffect 
 

464 
1.79 (.72) 

 
479 

1.83 (.79) 
941 

-.98 
.33 

W
ave 3 

 
 

 
 

 
 

 
 

 

A
ge  

 
359 

22.79 (1.56) 
 

430 
22.06 (1.67) 

787 
6.36 

.0001**
 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
461 

.47 (.50) 
 

505 
.80 (.40) 

964 
-11.33 

.001* 

R
elationship 

A
cculturation 

 

346 
.19 (.39) 

 
439 

.26 (.43) 
783 

-2.21 
.03 

R
elationship 

E
nculturation 

 

346 
.67 (.47) 

 
439 

.55 (.50) 
783 

3.33 
.0001** 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

461 
.38 (0.48) 

 
505 

.42 (.56) 
964 

-1.26 
.21 

S
om

atic C
om

plaints 
 

461 
.62 (0.50) 

 
505 

.64 (.50) 
964 

-.67 
.50 

S
uicide A

ttem
pts 

 
23 

.57 (0.99) 
 

29 
.59 (.91) 

50 
-.08 

.94 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

298 
2.52 (1.18) 

 
374 

2.95 (1.29) 
670 

-4.50 
.0001** 

T
obacco U

se 
 

83 
22.87 (10.2) 

 
165 

22.88 (10.4) 
246 

-.004 
.99 

M
arijuana U

se 
 

66 
2.89 (5.92) 

 
142 

5.87 (9.34) 
206 

-2.37 
.02 

A
ntisocial B

ehavior 
 

457 
.05 (.15) 

 
505 

.08 (.22) 
960 

-2.88 
.004 

S
evere A

ntisocial B
eh.
 

 
456 

.002 (.03) 
 

505 
.006 (.06) 

959 
-1.14 

.25 
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W
ell-being 

 
 

 
 

 
 

 
 

 

P
ositive A

ffect 
 

461 
2.10 (.74) 

 
504 

2.13 (0.81) 
963 

-.63 
.53 

W
ave 4 

 
 

 
 

 
 

 
 

 

D
em

ographics 
 

 
 

 
 

 
 

 
 

A
ge  

 
412 

29.97 (1.53) 
 

499 
29.24 (1.60) 

909 
6.91 

.0001**
 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
270 

.54 (.50) 
 

157 
.71 (.45) 

425 
-3.49 

.001* 

R
elationship 

A
cculturation 

 

396 
.22 (.42) 

 
476 

.30 (.46) 
870 

-2.44 
.02 

R
elationship 

E
nculturation 

 

396 
.62 (.49) 

 
476 

.53 (.50) 
870 

2.88 
.004 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

412 
.43 (.49) 

 
499 

.41 (.52) 
909 

.57 
.57 

S
om

atic C
om

plaints 
 

412 
.79 (.49) 

 
499 

.73 (.51) 
909 

.31 
.75 

S
uicide A

ttem
pts 

 
412 

.01 (.16) 
 

499 
.008 (.09) 

909 
.21 

.84 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

262 
2.82 (1.27) 

 
372 

3.12 (1.22) 
632 

-3.07 
.002 

T
obacco U

se 
 

409 
4.35 (9.81) 

 
499 

7.04 (11.93) 
906 

-3.64 
.0001** 

M
arijuana U

se 
 

42 
2.21 (2.31) 

 
110 

2.15 (2.27) 
150 

.14 
.89 

A
ntisocial B

ehavior 
 

409 
.02 (.11) 

 
499 

.04 (.17) 
906 

-2.06 
.04 

S
evere A

ntisocial B
eh.
 

 
370 

.07 (.07) 
 

444 
.03 (.15) 

812 
-2.32 

.02 

W
ell-being 
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 P
ositive A

ffect 
 

412 
2.08 (.70) 

 
499 

2.13 (.70) 
909 

-0.94 
.35 

G
enes 

 
 

 
 

 
 

 
 

 

N
um

ber of 10R
 alleles in 

D
A

T
1 gene 

 
387 

1.80 (.46) 
 

467 
1.77 (.45) 

852 
.81 

.42 

N
um

ber of 7R
 alleles in 

D
R

D
4 gene 

 
387 

.05 (.22) 
 

468 
.12 (.32) 

853 
-3.47 

.001* 

N
um

ber of sÕ
 alleles in 

5H
T

T
LP

R
 gene 

 
385 

1.56 (.57) 
 

464 
1.55 (.61) 

847 
.29 

.77 

G
enetic P

lasticity 
 

388 
3.39 (.77) 

 
471 

3.40 (.84) 
857 

-.13 
.90 

N
ote: N

A
=

 there is no data on every w
ave on Language E

nculturation for A
sians. 

* p <
 0.001. ** p <

 .0001. 
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 T
able 18.  

D
ifferences betw

een G
enerations of Latinos on Independent and D

ependent V
ariables at each W

ave
 

 
 

F
irst G

eneration 
 

Later G
eneration 

T
est S

tatistics 
P

 value 

 
 

n 
M

 (S
D) or %

 
 

n 
M

 (S
D) or %

 
df 

t or !
2 

p 

W
ave 1 

 
 

 
 

 
 

 
 

 

D
em

ographics 
 

 
 

 
 

 
 

 
 

S
ex (%

 fem
ale) 

 
598 

51%
 

 
1548 

50%
 

1 
.14 

.74 

A
ge  

 
585 

16.87 (1.61) 
 

1581 
16.25 (1.74) 

2164 
7.50 

.0001** 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
917 

.15 (0.36) 
 

2153 
.66 (.47) 

3068 
-28.99 

.0001** 

R
elationship 

A
cculturation 

 

546 
.47 (0.50) 

 
1435 

.42 (.50) 
1979 

1.71 
.09 

Language E
nculturation 

 
917 

.83 (0.38) 
 

2153 
.33 (.47) 

3068 
28.23 

.0001** 

R
elationship 

E
nculturation 

 

547 
.80 (.38) 

 
1435 

.62 (.49) 
1980 

7.62 
.0001** 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

910 
.57 (.61) 

 
2153 

.58 (.65) 
3057 

-.71 
.48 

S
om

atic C
om

plaints 
 

910 
.68 (.57) 

 
2149 

.77 (.58) 
3057 

-4.06 
.0001** 

S
uicide A

ttem
pts 

 
90 

.46 (.88) 
 

303 
.50 (.83) 

391 
-.39 

.70 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

407 
5.36 (1.44) 

 
1375 

5.08 (1.52) 
1780 

3.31 
.001* 
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 T
obacco U

se 
 

241 
5.20 (9.54) 

 
925 

8.04 (11.52) 
1164 

-3.53 
.0001** 

M
arijuana U

se 
 

121 
2.78 (7.02) 

 
754 

3.77 (7.63) 
873 

-1.34 
.18 

A
ntisocial B

ehavior 
 

896 
.09 (.27) 

 
2138 

.17 (.29) 
3032 

-5.76 
.0001** 

S
evere A

ntisocial B
eh.
 

 
896 

.03 (.16) 
 

2138 
.07 (.29) 

3032 
-4.37 

.0001** 

W
ell-being 

 
 

 
 

 
 

 
 

 

P
ositive A

ffect 
 

910 
1.86 (.80) 

 
2149 

1.86 (.79) 
3057 

.16 
.88 

W
ave 2 

 
 

 
 

 
 

 
 

 

D
em

ographics 
 

 
 

 
 

 
 

 
 

A
ge  

 
419 

16.83 (1.62) 
 

1196 
16.33 (1.66) 

1613 
5.31 

.0001** 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
598 

.18 (.38) 
 

1548 
.69 (.46) 

2144 
-24.40 

.0001** 

R
elationship 

A
cculturation 

 

353 
.47 (.50) 

 
1025 

.37 (.48) 
1376 

3.21 
.0001** 

Language E
nculturation 

 
598 

.81 (.39) 
 

1548 
.29 (.45) 

2144 
24.82 

.0001** 

R
elationship 

E
nculturation 

 

354 
.78 (0.41) 

 
1031  

.61 (.49) 
1383 

5.99 
.0001** 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

597 
.53 (0.54) 

 
1548 

.58 (.65) 
2143 

-1.70 
.0001** 

S
om

atic C
om

plaints 
 

598 
.68 (0.51) 

 
1548 

.76 (.55) 
2144 

-3.00 
.003 

S
uicide A

ttem
pts 

 
40 

.48 (0.82) 
 

175 
.67 (.97) 

213 
-1.20 

.011 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

212 
5.06 (1.46) 

 
785 

4.63 (1.45) 
995 

3.77 
.026 
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 T
obacco U

se 
 

161 
5.58 (10) 

 
662 

9.35 (11.81) 
821 

-2.74 
.0001** 

M
arijuana U

se 
 

66 
4.27 (7.06) 

 
458 

5.40 (8.77) 
522 

-099 
.04 

A
ntisocial B

ehavior 
 

596 
.07 (.21) 

 
1534 

.16 (.38) 
2128 

-5.33 
.0001** 

S
evere A

ntisocial B
eh.
 

 
596 

.03 (.18) 
 

1537 
.08 (.30) 

2131 
-3.70 

.0001** 

W
ell-being 

 
 

 
 

 
 

 
 

 

P
ositive A

ffect 
 

597 
1.91 (.80) 

 
1548 

1.88 (.78) 
2143 

090 
.35 

W
ave 3 

 
 

 
 

 
 

 
 

 

A
ge  

 
457 

22.76 (1.67) 
 

1286 
22.10 (1.77) 

1741 
6.92 

.0001** 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
570 

.13 (.34) 
 

1439 
.61 (.50) 

2007 
-21.29 

.0001** 

R
elationship 

A
cculturation 

 

450 
.44 (.50) 

 
1216 

.42 (.49) 
1664 

.88 
.38 

Language E
nculturation 

 
570 

.72 (.45) 
 

1439 
.28 (.45) 

2007 
19.66 

.0001** 

R
elationship 

E
nculturation 

 

452 
.82 (.38) 

 
1219 

.60 (.49) 
1669 

8.72 
.0001** 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

569 
.41 (.59) 

 
1438 

.45 (.63) 
2005 

-1.53 
.13 

S
om

atic C
om

plaints 
 

569 
.57 (.54) 

 
1439 

.63 (.58) 
2006 

-2.29 
.02 

S
uicide A

ttem
pts 

 
32 

.44 (.67) 
 

76 
.62 (1.20) 

106 
-.80 

.43 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

344 
2.47 (1.27) 

 
1017 

2.86 (1.32) 
1359 

-4.86 
.0001** 

T
obacco U

se 
 

62 
20.04 (10.88) 

 
369 

21.40 (10.90) 
429 

-.91 
.37 
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 M
arijuana U

se 
 

80 
5.84 (10.19) 

 
388 

7.28 (10.35) 
466 

-1.14 
.26 

A
ntisocial B

ehavior 
 

566 
.05 (.19) 

 
1428 

.07 (.22) 
1992 

-1.94 
.05 

S
evere A

ntisocial B
eh.
 

 
567 

.008 (.08) 
 

1432 
.009 (.08) 

1997 
-.36 

.72 

W
ell-being 

 
 

 
 

 
 

 
 

 

P
ositive A

ffect 
 

569 
2.17 (.80) 

 
1439 

2.18 (.79) 
2006 

-.27 
.79 

W
ave 4 

 
 

 
 

 
 

 
 

 

D
em

ographics 
 

 
 

 
 

 
 

 
 

A
ge  

 
585 

29.88 (1.65) 
 

1581 
29.27 (1.76) 

2164 
7.31 

.0001** 

C
ulture 

 
 

 
 

 
 

 
 

 

Language A
cculturation 

 
530 

.31 (.46) 
 

883 
.60 (.49) 

1411 
-11.01 

.0001** 

R
elationship 

A
cculturation 

 

570 
.57 (.50) 

 
1537 

.50 (.50) 
2105 

2.90 
.004 

Language E
nculturation 

 
530 

.68 (.47) 
 

883 
.39 (.49) 

1411 
10.87 

.0001** 

R
elationship 

E
nculturation 

 

570 
.80 (.40) 

 
1537 

.61 (.49) 
2105 

8.68 
.0001** 

Internalizing 
 

 
 

 
 

 
 

 
 

D
epressive A

ffect 
 

585 
.43 (.54) 

 
1581 

.44 (.57) 
2164 

-.71 
.48 

S
om

atic C
om

plaints 
 

585 
.67 (.55) 

 
1580 

.78 (.56) 
2163 

-4.04 
.0001** 

S
uicide A

ttem
pts 

 
584 

.009 (.13) 
 

1566 
.02 (.20) 

2148 
-1.60 

.11 

E
xternalizing 

 
 

 
 

 
 

 
 

 

A
lcohol U

se 
 

347 
2.65 (1.28) 

 
1083 

3.02 (1.34) 
1428 

-4.75 
.0001** 

T
obacco U

se 
 

581 
2.79 (7.90) 

 
1566 

5.48 (10.64) 
2145 

-5.55 
.0001** 



 
 

 140 

 M
arijuana U

se 
 

47 
2.09 (2.18) 

 
323 

2.77 (2.43) 
368 

-1.84 
.07 

A
ntisocial B

ehavior 
 

585 
.02 (.08) 

 
1579 

.04 (.16) 
2162 

-2.83 
.005 

S
evere A

ntisocial B
eh.
 

 
535 

.01 (.09) 
 

1436 
.02 (.11) 

1969 
-1.41 

.25 

W
ell-being 

 
 

 
 

 
 

 
 

 

P
ositive A

ffect 
 

585 
2.20 (.69) 

 
1580 

2.20 (.71) 
2163 

2.63 
.009 

G
enes 

 
 

 
 

 
 

 
 

 

N
um

ber of 10R
 alleles in 

D
A

T
1 gene 

 
545 

1.52 (.61) 
 

1488 
1.55 (.60) 

2031 
-1.22 

.22 

N
um

ber of 7R
 alleles in 

D
R

D
4 gene 

 
547 

.50 (.62) 
 

1487 
.47 (.62) 

2032 
.95 

.34 

N
um

ber of sÕ
 alleles in 

5H
T

T
LP

R
 gene 

 
547 

1.18 (.73) 
 

1494 
1.12 (.70) 

2039 
1.74 

.08 

G
enetic P

lasticity 
 

554 
3.15 (1.20) 

 
1508 

3.10 (1.15) 
2060 

.80 
.43 

* p <
 0.001. ** p <

 .0001. 
   



 
 

 141 

 T
able 19.  

C
orrelations betw

een G
enetic P

lasticity and 
Im

m
igrant G

eneration for A
sians (above) and Latinos (below

)
 

 
1 

2 
3 

4 
5 

1. N
um

ber of 10R
 alleles in 

D
A

T
1 gene 

 
-.03 

.03 
-.60** 

-.03 

2. N
um

ber of 7R
 alleles in 

D
R

D
4 gene 

.02 
 

-.14** 
.22** 

.12** 

3. N
um

ber of sÕ
 alleles in 

5H
T

T
LP

R
 gene 

.02 
-.01 

 
.72** 

-.01 

4. N
um

ber of plasticity alleles 
total 

.56** 
.55** 

.63** 
 

.004 

5. Im
m

igrant G
eneration 

.03 
-.02 

-.04 
-.02 

 

* p <
 0.05. ** p <

 .01. 
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 T
able 20.  

H
ierarchical R

egression M
ain E

ffects and Interaction
s for G

eneration and G
enes for A

sians 

O
utcom

es at W
4 

 

S
tep 1: Im

m
igrant 

G
eneration at W

1 

S
tep 2: G

enetic 

P
lasticity at W

ave 1 

S
tep 3: G

eneration x 

P
lasticity 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.002 

-.111 
-.043 

.026 

S
om

atic C
om

plaints 
.002 

-.177 
-.036 

.051 

S
uicide A

ttem
pts 

.003 
-.012 

-.002 
.005 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.014 

.200 
-.095 

.029 

T
obacco U

se 
.022 

-2.25 
-2.48* 

1.44 

M
arijuana U

se 
.050 

-1.33 
.532 

.402 

A
ntisocial B

ehavior 
.007 

.012 
-.018 

.002 

S
evere A

ntisocial B
eh.
 

.009 
.047 

.004 
-.009 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.003 

.211 
-.014 

-.052 

* p <
 0.05. ** p <

 .001. 
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 T
able 21.  

H
ierarchical R

egression M
ain E

ffects and Interactions for G
eneration and G

enes for Latinos 

O
utcom

es at W
4 

 

S
tep 1: Im

m
igrant 

G
eneration at W

1 

S
tep 2: G

enetic 

P
lasticity at W

ave 1 

S
tep 3: G

eneration x 

P
lasticity 

 
"

R
2 

# 
# 

# 

Internalizing 
 

 
 

 

D
epressive A

ffect 
.001 

.058 
.012 

-.015 

S
om

atic C
om

plaints 
.007 

.121 
.001 

-.006 

S
uicide A

ttem
pts 

.002 
-.001 

-.001 
.005 

E
xternalizing 

 
 

 
 

A
lcohol U

se 
.018 

.001 
-.135 

.121 

T
obacco U

se 
.016 

3.03* 
-.225 

-.100 

M
arijuana U

se 
.014 

.533 
-.168 

.067 

A
ntisocial B

ehavior 
.004 

.010 
-.004 

.003 

S
evere A

ntisocial B
eh.
 

.002 
-.005 

-.005 
.004 

W
ell-being 

 
 

 
 

P
ositive A

ffect 
.003 

-.124 
-.011 

.014 

* p <
 0.05. ** p <

 .001. 
   


