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ABSTRACT  

 

This study investigated whether the patterns of direct association, and of gene-

environment interaction (GxE), between family variables (i.e., parenting, family conflict, 

and attitudinal familism) and youth externalizing behaviors differed across racial/ethnic 

groups. The sample was composed of 772 twin pairs from the Adolescent Brain 

Development Study (ABCD) and analyses were run on three racial/ethnic groups (White 

[n=1023], Black/African American [n=220], Hispanic [n=152]; Mage=10.14 years). 

Youth reports of parental warmth, parental monitoring, family conflict, parent-reported 

attitudinal familism, and parent reports of youth externalizing behaviors were collected at 

baseline when children were 10 years old. Regression analyses tested the direct 

association between the family variables and youth externalizing behaviors, and 

moderated heritability models tested for GxE. Family conflict was associated with more 

externalizing behaviors for White youth, and parental warmth was associated with fewer 

externalizing behaviors for Hispanic youth. Parental attitudinal familism composite and 

familism support were associated with fewer externalizing behaviors for Black youth but 

more externalizing behaviors for Hispanic youth. We found no effects for parental 

monitoring, familism obligations, and familism referent on youth externalizing behaviors. 

Additive genetic and non-shared environmental influences explained the variance in 

youth externalizing behaviors across all groups. For White youth, parental warmth, 

parental monitoring, and familism support moderated additive genetic (A), shared-

environmental (C), and non-shared environmental (E) influences on externalizing 

behaviors, and familism obligations moderated C and E influences. Results from 
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exploratory moderated heritability analyses conducted for the Black/African American 

and Hispanic samples are discussed. Altogether, these findings highlight the multiple 

avenues through which the family context can impact the development of youth 

externalizing behaviors, and reinforce the need to examine how these relations differ 

across racial/ethnic groups.   
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INTRODUCTION 

Childhood externalizing behaviors represent a cluster of behavioral problems 

consisting of aggressive, rule-breaking, and/or disruptive actions (Hinshaw, 1987). 

Childhood externalizing behaviors are developmental precursors to adolescent and adult 

problems such as criminal and violent behavior (Betz, 1995; Farrington, 1989; Moffitt, 

1993) and substance use (Timmermans et al., 2008; King et al., 2004; Thompson et al., 

2011). Understanding the etiology of externalizing behaviors in childhood has important 

implications for the development of early interventions that can alleviate behavioral 

problems in childhood and may prevent the emergence of associated adolescent and adult 

problem behaviors. Both environmental and biological influences drive the development 

of externalizing behaviors, not just in additive but in multiplicative ways (Liu, 2004). 

Highlighting this, the family environment serves as an important social context for 

children that not only predicts the emergence of externalizing behaviors directly (e.g., 

Ruiz-Hernández et al., 2019; Stormont, 2016), but also interacts with genetic influences 

(i.e., gene-environment interaction; GxE) by either exacerbating or attenuating the effect 

of genetic risk on externalizing behaviors (e.g., Cheung et al., 2014). However, given that 

the patterns of association between the family context and childhood externalizing 

behaviors may vary across racial/ethnic groups (e.g., Kang et al., 2022, Pachter et al., 

2006, Yildirim, & Roopnarine, 2014), it is unclear whether these environmental 

influences exacerbate or attenuate genetic risk for externalizing behaviors equally or 

distinctly across racial/ethnic groups. A family variable that highlights the potential 

differences in function across racial/ethnic groups is attitudinal familism, a promotive 
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Hispanic1 cultural value that captures attitudes regarding how important family is to 

individuals (Burgess & Locke, 1945; Sabogal et al., 1987). That is, although it has 

primarily been found to protect against youth externalizing behaviors in Hispanic 

populations (Cahill et al., 2021), its universal applicability and function across 

racial/ethnic groups is questioned (e.g., Schwartz, 2007, Smith et al., 2019, Christophe & 

Stein, 2022). The proposed study aims to identify whether the patterns of direct 

association, and of gene-environment interaction, between family variables (i.e., 

parenting, family conflict, and attitudinal familism) and youth externalizing behaviors 

differ across racial/ethnic groups. 

Significance 

Importance of Studying Externalizing Behaviors in Childhood. Childhood 

externalizing behaviors represent a form of psychopathology where children manifest 

problem behaviors outwardly toward the environment (e.g., disruptive behavior, 

aggression, rule-breaking; Liu, 2004). The prevalence of these behaviors varies by the 

specific type but they are relatively common. Prevalence rates of childhood physical and 

verbal aggression have been reported at 9.9% and 6.3%, respectively, (Meysamie et al., 

2013) and rates of childhood conduct disorder, a disorder where children disregard 

common social rules and norms, have been reported at 8% (Mohammadi et al., 2021). 

 
1 Parents in the current study (described in the methods section [pg 19]) answered the question “Do you 

consider the child Hispanic/Latino/Latina?”. There are multiple terms that could have been used to refer to 

people of Latin American or Hispanic origin. Latinx, for example, has been commonly adopted as a gender-

neutral term that can be used in place of the gendered terms Latino and Latina. The term Hispanic is used 

throughout this article for consistency and simplicity and to match with parental reports of their child’s 

ethnicity. Nevertheless, it should be noted that the term Hispanic captures individuals from multiple diverse 

nationalities. More details are provided on the multiple Hispanic origin nationalities and ethnicities 

captured in the current sample in Supplemental Table (S4). 
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Childhood externalizing behaviors are common and strain the family context, with 

parents of children with externalizing problems reporting more negative parenting 

experiences, poorer social life, and higher levels of child-related stress (Donenberg and 

Baker, 1993; Meltzer et al., 2011).  

There are several reasons why childhood is an important developmental stage to 

study externalizing behaviors. First, individuals with childhood-onset externalizing 

behaviors tend to have more severe neurocognitive, behavioral, and socioeconomic issues 

in adulthood than individuals who develop externalizing behaviors later in life (Moffitt et 

al., 2002; Moffitt & Caspi, 2001; Connor et al., 2007). Understanding the etiology of 

childhood-onset externalizing behaviors and targeting them through intervention may 

lead to greater benefits than addressing adolescent-onset or adult-onset externalizing 

behaviors. Second, prior research has found a high degree of comorbidity among 

childhood externalizing behaviors. For example, there is a high degree of correlation 

between two of the more common childhood externalizing diagnoses, oppositional 

defiant disorder (ODD) and conduct disorder (CD) (phenotypic correlation: r = .25-.42; 

Dick et al., 2005; Tuvblad et al., 2009). The overlap across externalizing behaviors 

suggests that, in childhood, genetic and environmental factors that impact one 

externalizing behavior impact others as well. Thus, childhood offers a unique opportunity 

to identify transdiagnostic environmental (e.g., Lynch et al., 2021) and genetic factors 

(e.g., Krueger et al., 2002; Kendler et al., 2003) that can be targeted with intervention to 

address externalizing behaviors broadly. Lastly, marking the end of childhood is puberty, 

a dynamic and challenging life transition that is associated with a higher frequency of 
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stressors and greater distress that typically leads to increases in psychopathology 

(Mendle, 2014). Understanding and addressing these behaviors in childhood, before or at 

the onset of puberty, may reduce the overall burden associated with this life transition. 

Thus, in this study, I focus on externalizing behaviors broadly in late-childhood.  

Importance of Studying GxE on Childhood Externalizing Behaviors. It may 

be insufficient to identify and target genetic and environmental transdiagnostic factors 

separately to prevent the development of externalizing behaviors in childhood. The 

biosocial interaction model of externalizing behaviors (Liu, 2004) suggests that 

psychosocial factors and biological risk factors can have effects on externalizing 

behaviors directly or through their interaction. That is, the effect of environmental 

influences on externalizing behaviors can vary as a function of one’s genes, and vice 

versa. For children with a genetic proclivity for externalizing behaviors, environmental 

influences can exacerbate or buffer against the development of externalizing behaviors 

and disorders. Thus, in this study, I focus on important and potent social contexts for 

children, family behaviors and family-related attitudes captured by familism, and on how 

these factors interact with genetic influences on externalizing behaviors. 

Importance of Focusing on Differences in Patterns of Effects across 

Racial/Ethnic Groups. There are three major reasons for why I will be focusing on how 

the pathways that lead to the development of childhood externalizing behaviors vary or 

are similar across racial/ethnic groups. First, genetic science has historically over-focused 

on populations of European descent (Dick et al., 2017; Popejoy & Fullerton, 2016) and 

this lack of diversity has potential to exacerbate health disparities given that any 
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interventions derived from this research will disproportionately benefit non-Hispanic 

White populations (Bentley et al., 2017). Including diverse populations in genetically-

informed research can increase our understanding of how development coincides or 

differs across groups and how interventions must be tailored to fit individuals with higher 

precision. Second, youth from different racial/ethnic groups develop in distinct social and 

economic contexts which may have important implications for how externalizing 

behaviors manifest. For example, in the United States, European American groups tend to 

have higher socioeconomic status (SES) than racial/ethnic minority groups (Williams et 

al., 2010). These disparities in SES result in racial/ethnic minority groups experiencing 

more stress, and being exposed to more discrimination, violence, and health/occupational 

barriers compared to European American groups (APA, 2017). Disparities in SES may 

potentially alter the development of externalizing behaviors in racial/ethnic minority 

children as a result of the impact of SES on brain connectivity (Ramphal et al., 2020) and 

on the development of executive functioning (McNeilly et al., 2021). Thus, racial/ethnic 

groups in the United States are imbedded in distinct social and economic contexts, and 

these differences may modify how externalizing behaviors develop across groups. Third, 

although some parenting behaviors may be universally adaptive across racial/ethnic 

groups (i.e., physically feeding and protecting infants), other aspects of the family context 

and parenting behaviors may differ across groups (Lansford, 2022). In delineating their 

conceptual model for the study of child development in minority populations, García Coll 

(1996) stated the following:  
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Minority families tend to have certain characteristics that differentiate them from 

mainstream families and that affect family processes in very profound ways. 

Among these characteristics ... the structure and roles of the family; family 

beliefs, values, and goals; racial socialization; and socioeconomic status and 

resources. (p. 1906) 

These differences in family processes may play a role on how externalizing behaviors 

manifest in youth across groups. For example, a study found that, in White and Latino 

individuals but not in Black individuals, the association between maternal depression and 

child behavior problems was mediated by the parenting a child received at home (i.e., 

home observations of emotional support and cognitive stimulation; Pachter et al., 2006). 

For Black youth, a mother’s depression did not impact the quality of parenting they 

received at home. The authors suggest that racial/ethnic groups may differ in how they 

structure their household (i.e., how many people live in a home) and on how they 

distribute childrearing responsibilities among family members which may explain these 

associations. Thus, given that there is a societal need to increase diverse representation in 

genetic science, that racial/ethnic groups are differentially exposed to socio-economic 

environments that are associated with externalizing behaviors, and that the patterns of 

effect and processes linking family context to youth externalizing behaviors may differ 

across groups, in this study, I examine how the patterns of direct associations and GxE 

interactions on the development of externalizing behaviors vary across racial/ethnic 

groups.  

Family Influences on Childhood and Adolescent Externalizing Behaviors 
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The family environment is a powerful environmental context that influences the 

development of childhood externalizing behaviors. Bronfenbrenner’s bioecological 

model (1979; 1994) places the family within the microsystem, a system where 

development is produced and sustained as a result of a child’s interactions with their 

immediate environment. Yet the nature of the child’s development depends on the 

structure and content of the microsystem. In other words, whether or not a child is set on 

a course for normative or psychopathological development depends in large part on the 

nature of the family environment and a child’s interactions with it.   

Family Behaviors. There is vast literature showing the associations between 

parenting and child externalizing behaviors and disorders (e.g., Ruiz-Hernández et al., 

2019; Stormont, 2016). Here I focus on three behavioral components of family processes: 

parental monitoring, parental warmth, and family conflict.  

Parental monitoring refers to a constellation of parenting behaviors involving the 

tracking, surveillance, and knowledge of a child’s behavior and activities (Sattin & Kerr, 

2000). Parental monitoring may be especially important at preventing the development 

and continuation of externalizing behaviors in middle childhood and adolescence by 

imparting constraints and control over a child’s behavior (Reid & Patterson, 1989). 

Children who are highly monitored may have less freedom to express their tendency for 

aggressive, rule breaking, and hyperactive behavior. Higher parental monitoring is 

associated with fewer externalizing problems in child and adolescent offspring (Booker et 

al., 2020; Lopez-Tamayo et al., 2016; Beyers et al., 2003; Pettit et al., 1999; Goldner et 

al., 2016; Van Loon et al., 2014). Parental monitoring is also associated with less 
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substance use in late-childhood and adolescent offspring (Pereyra & Bean, 2017; Yamada 

et al., 2016). There is even some evidence that the negative association between parental 

knowledge and adolescent externalizing behaviors persists after accounting for 

confounding genetic influences (Marceau et al., 2019).  

Parental warmth has been conceptualized as a major parenting dimension with 

parental acceptance (i.e., parental nurture, support, sensitivity) at one end and parental 

rejection (i.e., parental hostility and aggression and/or parental indifference and neglect) 

at the other (Rohner & Rohner, 1981). Generally, children who experience parental 

warmth exhibit lower externalizing behaviors than children who experience parental 

rejection. Higher family hostility (Booker et al., 2020), lower parental warmth (Goagoses 

& Schipper, 2021; Ucus et al., 2019), lower parental acceptance (Kochanova et al., 2021; 

Owens and Shaw, 2003), and higher parental rejection (Putnick et al., 2015) are 

associated with more externalizing behaviors in child and adolescent offspring.  

High levels of conflict within the family context are also related to childhood 

externalizing behaviors. The emotional security hypothesis (Davies & Cummings, 1994) 

suggests that although exposing children to some family conflict, and its resolution, is 

adaptive and can promote emotion regulation capacities, constant and destructive conflict 

can lead to emotional insecurity and adjustment problems in children. In the literature, 

higher levels of family conflict tend to be associated with more externalizing behaviors in 

youth (Ucus et al., 2019; Li et al., 2017, Rabinowitz et al., 2016; Flores et al., 2014; 

Helland et al., 2017; Skeer et al., 2009; El-Sheikh & Elmore-Staton, 2004). These effects 
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may persist even after accounting for confounding genetic influences (Schermerhorn et 

al., 2011).  

Familism. First defined in the mid 1940s by Burgess and Locke (1945), familism 

refers to a group of attitudes where family membership is prioritized over other group 

memberships, where non-family members are seen as outsiders, where family members 

aim their individual pursuits to be in line with the family goals, and where family 

members share all resources and support one another in times of need. Heller (1970; 

1976) further stated that familial attitudes, or a family member’s perceptions of their 

requirements to meet family obligations, are a key component of familism alongside 

familism at the behavioral level (or a family member’s actions to meet family 

obligations) and familism at the social-organizational level (or the way families structure 

themselves). Although the behavioral and social-organizational levels of familism are 

important, the present study focuses on attitudinal familism, and the terms attitudinal 

familism and familism will be used interchangeably unless otherwise stated.  

Familism was identified as a multidimensional cultural value important to 

Hispanic populations (Sabogal et al., 1987). For Hispanic families, familism reflects a set 

of attitudes where priority is placed on the family over oneself, and where family is seen 

as a source of support, obligation, and as behavioral and attitudinal referents (Sabogal et 

al., 1987). These values are believed to be important to maintain harmonious and 

supportive relationships within Hispanic family units.  

As a cultural value, familism can be studied at two levels of analysis, the 

individual and cultural level (Berry et al., 1997). The individual level refers to whether 
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variations in the value at the individual level (i.e., individual differences in familism) 

reflect as variation on other attributes of the individual. The cultural level refers to 

whether differences in the value between cultures drive differences in either the culture or 

the individuals belonging to that culture. The literature reviewed here will focus on the 

individual level of analysis and reflect how familism at the individual level is associated 

with individual differences in externalizing behaviors. However, as a cultural value, it is 

important to highlight that there likely is variation in the effect of familism on 

externalizing behaviors both between and within cultures.  

Familism is theorized to impact youth externalizing behaviors by strengthening 

family bonds between parents and children, fostering more harmonious family 

environments, and encouraging youth to engage in more prosocial behaviors with peers 

and with family members while discouraging them from engaging in risky behaviors 

(Hernández & Bámaca-Colbert, 2016). Parents who hold high familism values may 

modify their parenting behaviors to encourage more harmonious, nurturing, and 

protective parent-child relationships. For example, levels of parental familism values 

were found to be associated with how much mutuality existed between parent and child 

(i.e., how attuned each reported being to their relationship; Baumann et al., 2010). 

Zeiders et al. (2016) found evidence that father’s levels of familism were associated with 

how much time they spent with their daughters. A child’s own levels of familism may 

also be important for maintaining strong family harmony and engaging pro-socially with 

family members. For example, Lorenzo-Blanco et al. (2012) found evidence that for 

Hispanic youth, higher levels of familism and respeto (i.e., a cultural value associated 
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with the need to maintain family harmony) were associated with greater family cohesion 

and less family conflict. Additionally, youth familism values may also discourage youth 

from engaging with deviant peers and from engaging in risky behaviors (Hernández & 

Bámaca-Colbert, 2016), but it may also protect youth who do engage with deviant peers 

from developing externalizing behaviors (Germán et al., 2009).  

The theorized negative association between externalizing behaviors and familism 

was supported by Cahill et al. (2021). They conducted a systematic-review and meta-

analysis of studies that examined familism as a promotive and risk factor for 

externalizing behaviors (among other individual adjustment outcomes) in 

Hispanic/Latino individuals. They found a significant and negative association between 

familism values and externalizing outcomes (r=-.10). However, moderators of this 

relation were noted. Among them, the nativity status of both parents and youth moderated 

the relationship between familism and externalizing behaviors. The association between 

familism and externalizing became more negative (more promotive) as the percentage of 

parents and participants born outside the United States increased. This to suggest that, 

although familism appears to promote better externalizing outcomes in Hispanic/Latino 

children, there is within-group variation in these effects.  

Although most prior research on familism has been conducted on Hispanic 

populations, there have been studies that attempt to assess the prevalence and effect of 

familism values across racial/ethnic groups. Schwartz (2007) found evidence that 

familism, and in particular attitudes towards prioritizing family members above oneself, 

exist and function similarly across White, Black/African American, and Hispanic ethnic 
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groups. However, their racial/ethnic minority samples were small, their Hispanic 

subsample did not include Mexican Americans nor Puerto Ricans (i.e., two highly 

prominent groups), and their participants were college students, which may have 

excluded non-English speaking or under-resourced racial/ethnic minority participants. 

Some studies have found protective effects of familism in non-Hispanic racial/ethnic 

groups but have lacked a Hispanic comparison sample. For example, Smith et al. (2019) 

found that levels of familism obligations (combined with other collectivistic values) did 

not differ in mean level nor in their negative association with childhood problem 

behavior between African American and European American children. Similarly, Soli et 

al., (2009) found that for African American children, those with strong familism values 

and higher sibling relationship harmony displayed the lowest levels of depressive 

symptoms. However, all of these findings should be interpreted with caution as 

Christophe and Stein (2022) report that the validation of familism measures across 

racial/ethnic groups may not be extensive enough to differentiate between real 

differences across groups and measurement biases. Altogether, these findings suggest that 

there may be differences in the effects of familism at both the between-culture (i.e., 

differences in mean levels and effects across racial/ethnic groups) and within-culture (i.e., 

differences in mean levels and effects within racial/ethnic groups) levels.  

Genetic Risk of Childhood and Adolescent Externalizing  

Genetic risk for externalizing behaviors can be assessed with molecular methods 

(i.e., assessing the impact of specific genetic variants on a trait) or with quantitative 

methods (i.e., inferring the impact of latent genetic influences on a trait using family 
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designs). This project focuses on the latter. Heritability estimates (h2) calculated with 

twin and family designs refer to the proportion of population-level variance in a trait that 

can be explained by genetic influences. These designs have found that genetic influences 

account for a substantial portion of population-level variation in externalizing behaviors 

and disorders (see Barr & Dick, 2020 for review); As examples, in childhood and 

adolescence aggressive behaviors are 65% heritable (Burt, 2009), non-aggressive rule 

breaking behaviors are 48% heritable (Burt, 2009), and antisocial behaviors are 41% 

heritable (Niv et al., 2013).  

The high comorbidity and symptom overlap between externalizing behaviors and 

disorders has prompted researchers to conceptualize a latent externalizing factor. 

Externalizing behaviors and disorders (e.g., antisocial behavior, conduct disorder) all load 

well onto a heritable latent externalizing factor (Krueger et al., 2002; Kendler et al., 

2003). Moreover, not only is the latent externalizing factor highly heritable (e.g., ~80% in 

late adolescence; Krueger et al., 2002), but research on this factor has also indicated that 

genetic influences are largely shared among externalizing behaviors. For example, a 

latent externalizing factor explains 61% of the variance in adolescent antisocial behavior 

and 34% of the variance in conduct disorder (Krueger et al., 2002). Additionally, Dick et 

al. (2005) found a substantial degree of correlation between the genetic influences of 

oppositional defiant disorder and conduct disorder in adolescent Finnish twins (genetic 

correlation = .58; Dick et al., 2005). Although each externalizing behavior and disorder 

has unique genetic etiological influences, a substantial portion of their genetic influences 

are shared between them. In this project, I focus on genetic influences associated with 
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externalizing behaviors broadly and not those unique to specific aggression or rule 

breaking behaviors. 

GxE: Moderated Heritability. Heritability estimates are subject to change across 

populations and environmental contexts. This variability in heritability is captured by 

gene-environment (GxE) interactions, which refer to a specific type of gene-environment 

interplay where the effect of genetic influences on the phenotypic expression of a trait 

can vary as a function of the environmental contexts and vice versa (Gottlieb, 2007; 

Shanahan & Hofer, 2005). Twin studies can be used to calculate whether or not the 

population level variance explained by genetic influences changes across environmental 

contexts (Dick, 2011). In other words, in some environments, genetic influences will be 

more responsible for explaining why people differ on a trait than in other contexts.  

There are different theoretical models that seek to explain the underlying 

developmental mechanisms of how these GxE interactions function on the emergence of 

youth externalizing behaviors. The diathesis-stress model sets forth the idea that for 

individuals with a genetic predisposition, experiencing high levels of stress from adverse 

environmental contexts exacerbates their risk for the development of mental illness, 

disease, and poorer well-being (Monroe and Simons, 1991). Given that heritability 

estimates reflect the population-level variability that can be attributed to genetic 

influences and not specific genetic predispositions to disease, the diathesis-stress model 

in heritability studies may instead be reflected by finding that genetic influences are 

better able to explain why people differ on externalizing behaviors within adverse 

environmental contexts but not in nurturing, higher quality environments. The social push 
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hypothesis2 (Raine, 2002) predicts GxE interactions in the opposite direction. Here, 

genetic influences play a larger role in explaining the development of behavioral 

problems in environments without substantial social risk factors. In favorable 

environments, there may be a narrower range of environmental exposures associated with 

externalizing behaviors, which may lead to less variability explained by the environment, 

and a higher proportional amount of variance explained by genetic influences.  

Shanahan and Hofer (2005) considers various processes through which social 

contexts can protect against or lead to the development of youth externalizing behaviors 

given that an individual has high genetic risk for externalizing behaviors. Social context 

can trigger or compensate for a genetic diathesis, control for the behavioral expression of 

genetically-influenced traits, or enhance the development of adaptive traits. As examples, 

family environments high in conflict may trigger the expression of heritable conflict-

related adolescent behaviors, highly nurturing family environments may compensate for 

the potential effects of high genetic risk for youth externalizing behaviors, parents may be 

able to control for genetically-influenced substance use behaviors by monitoring and 

limiting access to substances in the household, and harmonious family environments may 

enhance the development of positive heritable traits such as youth emotion-regulation 

and coping mechanisms which may then decrease the probability of youth externalizing 

behaviors manifesting. 

GxE: Family Processes  

 
2 The type of GxE interaction captured by the social push hypothesis has also been also referred to 

as a bioecological interaction by Pennington et al. (2009). 
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Family Behaviors. Evidence of GxE using twin studies generally support the idea 

that heritability estimates for externalizing behaviors are higher within family contexts 

with fewer behavioral constraints, that are less nurturing, and with lower quality family 

relationships, supporting the diathesis-stress model. For example, for antisocial behavior, 

heritability is higher in environments higher in parental negativity and lower in paternal 

warmth (Feinberg et al., 2007), and higher in paternal punitive discipline (Button et al., 

2008). Similarly, the heritability of externalizing behaviors is higher in environments 

with low parental emotional support (Cheung et al., 2014), higher levels of parent-child 

conflict (Samek et al., 2015), and with higher levels of maternal disengagement 

(Boutwell et al., 2012).  

It is important to note that not all GxE interactions on heritability support the 

diathesis-stress model. For antisocial behavior, heritability was higher in environments 

with lower levels of maternal punitive discipline (Feinberg et al., 2007) and lower family 

dysfunction (Button et al., 2008), providing support for the social push hypothesis of GxE 

interaction. Similarly, for conduct problems, lower parent-child conflict was associated 

with higher heritability (Burt & Klump, 2014).  

There are a couple of factors that may play a role in driving these diverging 

results. First, there are age-related changes in heritability across developmental stages. In 

general, the heritability estimates for externalizing behaviors increase throughout 

adolescence and emerging adulthood (Bergen et al., 2007). In their meta-analysis, Bergen 

et al., (2007) propose that being older allows for greater genetic expression by having 

fewer environmental constraints and greater choice. Thus, it could be that patterns of 
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GxE interaction may not be consistent across developmental stages. Findings of GxE 

interaction in childhood may differ from those in adolescence or adulthood. Secondly, the 

strength of any given environmental variable as a moderator may depend on the larger 

environmental context in which an individual is embedded. In support of this, Tucker-

Drob & Bates (2016) found that the effectiveness of SES as a moderator of the 

heritability of intelligence and academic achievement varied by the greater cultural 

context. They found that in the United States, but not in the Netherlands, increasing 

levels of SES were associated with increasing heritability of intelligence and educational 

attainment. The authors suggested that the differences in the strength of SES as a 

moderator might be explained by the differences in access to medical and educational 

resources and in social mobility and income support between the US and the Netherlands. 

In countries with significant governmental social support, SES may be less impactful on 

developmental outcomes. Thus, the effect of an environmental variable in a GxE 

interaction may vary depending on the larger social-environmental context.  

Familism. One prior study has examined the role of familism in moderating 

genetic influences. Rea-Sandin (2022) found that, although behavioral aspects of 

familism (conceptualized as family orientation values) directly promoted greater 

childhood executive functioning and effortful control, neither familism behaviors nor 

values moderated the genetic or environmental influences on childhood self-regulation. 

However, no prior study has examined the role of familism as a moderator of the 

heritability of externalizing behaviors, and, there are several reasons why it may be 

important to do so. First, cultural processes are rarely integrated with genetically-
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informed designs to study psychological outcomes (Causadias and Korous, 2017; 

Causadias, 2013). Several factors have been identified driving this lack of integration. 

For example, lack of trust in using genes in cultural research, fear of genetic determinism, 

and lack of training opportunities in both cultural and genetic methodologies are all 

highlighted as reasons for the divide between cultural and genetic research. This lack of 

integration is ultimately detrimental to both genetic and cultural research areas and to the 

study of psychopathology. Biological factors and environmental influences correlate and 

interact on the emergence of psychopathology, and this interplay is complex, 

bidirectional, pervasive, and continuous across development (Gottlieb, 2007). Research 

that disentangles these influences is crucial for understanding trajectories of normal and 

abnormal psychological development across cultural contexts.  

Second, values and attitudes associated with familism may be targeted through 

intervention. Although research has not examined the malleability of familism values, 

interventions have been effective in modifying other human values (e.g., Kerr & Erb, 

1991; Arieli et al., 2013). Additionally, family associated values have been shown to 

change after significant life events. For example, aviation industry employees after 9/11 

(Murphy et al., 2004) and individuals after receiving a cancer diagnosis (Greszta & 

Sieminska, 2011) both reported higher levels of Family Security, or the desire to take 

care of their loved ones. Interventions aimed at increasing familism in youth or their 

parents may result in higher quality parent-child relationships, more family harmony and 

cohesion, less youth engagement with deviant peers, less youth engagement in risky 
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behaviors, and ultimately better youth psychological outcomes (Hernández & Bámaca-

Colbert, 2016). 

Third, familism has the potential to mitigate genetic risk for externalizing. The 

Behavioral Process Model of Familism (BPMF; Hernández & Bámaca-Colbert, 2016) 

assumes that the prime mediating mechanism between parental attitudinal familism and 

youth psychological adjustment are parenting behaviors. Increases in parental attitudes of 

familism are predicted to increase a parent’s support and warmth, monitoring, and 

consistent discipline. As previously established, these factors are associated with 

decreases in the heritability of externalizing behaviors. Additionally, the BPMF states 

that parental attitudes of familism are predicted to increase youth attitudes of familism 

which can then drive the youth to decrease risky peer associations and engage more with 

prosocial peers. Although this last path is not explicitly tested in this project, it is 

important to note as an additional pathway through which familism attitudes could 

mitigate genetic risk for externalizing behaviors.  

Current Study 

There are two primary aims in the study. The first is to investigate whether the 

direct associations between four family factors (i.e., parental warmth, parental 

monitoring, family conflict, and parental attitudes of familism) and externalizing 

behaviors in youth vary across racial/ethnic groups. Based on previous research, I 

hypothesize that greater parental warmth, greater parental monitoring, less family 

conflict, and greater attitudes of familism will be associated with fewer externalizing 

behaviors in youth. The second is to examine whether parenting, family conflict, and 
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attitudinal familism differentially moderate the heritability of youth externalizing 

behaviors across racial/ethnic groups. Based on previous research and theory, I 

hypothesize that estimates of heritability for youth externalizing behaviors will be higher 

when parental warmth is low, when parental monitoring is low, when family conflict is 

high, and when parental attitudes of familism are low. There is a lack of research 

examining how these patterns of effect vary by racial/ethnic group and, thus, I will not 

hypothesize on how these effects will vary. Instead, this research will explore these 

relations where the goal is not to compare groups on the magnitude of these effects but to 

assess the degree to which the pattern of effects differs or coincides across groups.  

Method 

Participants 

Data for this project will be drawn from the Adolescent Brain Cognitive 

Development (ABCD) Study (N = 11,875; youth = 9–10 years old at baseline; 47.8% 

female; 52.1% non-Hispanic White, 15.0% non-Hispanic Black/African American, 

20.3% Hispanic/Latino, 2.1% Asian, and 10.5% other [e.g., biracial]). The ABCD Study 

is an ongoing study following youth across the United States on their behavioral and 

cognitive development from the ages 9-10 into their 20s. The current study will use data 

from the twin subsample, consisting of 772 same-sex twin pairs (49.4% female, 64.3% 

non-Hispanic White, 13.8% Black/African American, 11.7% Hispanic, .4% Asian, and 

9.8% other [e.g., biracial]). The average combined income for both the primary and 

secondary caregivers for the twin sample was between $50,000 and $99,999. The average 

level of education completed by the parents of the twins was an associate’s degree.  
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Participants from the twin sample were separated into three different groups for 

analyses (i.e., White, Black/African American, Hispanic; see Table 1 for sample sizes). 

Analyses were run separately for these groups given that they represent the three largest 

race/ethnicity categories in the ABCD and that preliminary analyses indicated a lack of 

measurement invariance across groups for many of our measures (see Tables 7 & 8).  

Procedure 

The ABCD recruited eligible children from a set of 21 nationally distributed study 

sites using probability sampling of schools within the study site areas with less than 10% 

of the final sample recruited using alternative procedures such as mailing lists and 

referrals (Garavan et al., 2018). The twin subsample was recruited through the creation of 

a consortium between four twin-research sites: the Colorado Twin Registry (CTR), the 

Minnesota Center for Twin and Family Research (MCTFR), the Mid-Atlantic Twin 

Registry (MATR), and Washington University. Twins were identified through publicly 

available birth records at each site’s state. Baseline data collection occurred between 

September 1, 2016 and November 15, 2018. The ABCD study collects neurocognitive, 

mental, and physical health assessments, environmental and cultural measures, structural 

and functional brain imaging, as well as whole genome genotyping and shares data with 

the research community through annual data releases via the NIMH Data Archive. Data 

used in the present study came from ABCD data release 4.0 which was made available on 

the NIMH data archive in October 2021.  Release 4.0 includes full cohort data at the 

baseline, 1-year, and 2-year waves as well as partial data from the 3-year follow up. For 

the present study, I will be using data collected from surveys given to parents and 
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children at baseline regarding parenting behaviors, the family environment, and the 

child’s externalizing behaviors.  

Measures 

Externalizing Behaviors. At baseline data collection, parents were asked to 

complete the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001). The 

CBCL asks parents to report on their child’s externalizing behaviors and includes two 

related subscales: rule-breaking behavior and aggressive behavior. Parents were asked to 

report on 33 externalizing behavioral items (e.g., “my child gets in many fights” and “my 

child is impulsive or acts without thinking”) and assess the degree to which they believed 

the item applied to their child from not true (scored as 0) to very true/often true (scored 

as 2). The parents were asked to consider their child’s behavior during the preceding 6 

months when assessing the relevance of the items. The CBCL provides Externalizing 

Syndrome raw scores that combine the Rule-Breaking and Aggressive Behavior 

syndrome scales. Higher scores indicate higher levels of behavioral problems. 3 

Parental Warmth. At baseline data collection, youth were asked to complete a 

subscale of the Child Report of Behavior Inventory (CRPBI; Schaefer, 1965; 

Schludermann & Schludermann, 1988) that measured their perceptions of their 

caregiver’s warmth, acceptance, and responsiveness (e.g., “my caregiver makes me feel 

better after talking over my worries with him/her” and “my caregiver smiles at me 

often”). The ABCD study’s warmth subscale utilizes 5 of the original scale’s 10 items 

with the highest factor loadings (Gonzalez et al., 2021). The participants were asked to 

 
3 Cronbach’s alpha values for key variables are presented in Tables 2-4 broken down by 

racial/ethnic group.  
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respond to items related to the perceived warmth levels of their two primary caregivers. 

The participants reported the extent to which they agreed with each item based on a scale 

ranging from 1 (not at all) to 3 (very much). A total parental warmth score was calculated 

by averaging the scores on the five items across the two caregivers.  

Parental Monitoring. At baseline data collection, youth completed the Parental 

Monitoring Scale which assessed parents’ monitoring and knowledge of their children’s 

whereabouts and who their children were spending time with (Gonzalez et al., 2021). The 

scale consists of a total of 5 items (e.g., “how often do your parents/guardians know 

where you are?” and “how often do your parents know who you are with when you are 

not at school and away from home?”). The participants were asked to indicate the extent 

to which they agreed with each item based on a scale ranging from 1 (not at all) to 5 

(very often). Total scores were calculated by averaging the individual’s responses across 

all five items.  

Family Conflict. At baseline data collection, youth completed 9 items from the 

Family Conflict subscale of the Moos Family Environment Scale (FES), which assessed 

the amount of openly expressed conflict among family members (Moos & Moos, 1976). 

Participants were asked to indicate whether statements about conflict in the family were 

true or false in their home environment (e.g., “we fight a lot in our family” and “family 

members sometimes get so angry they throw things”). Items were scored either 1 or 0 

(i.e., true or false) with appropriate reverse coding for certain items (e.g., “family 

members hardly ever lose their temper”). Raw scores were calculated by adding up all the 

individual items (with appropriate reverse coding). Prorated scores were calculated by 
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multiplying the raw scores by the total number of items and dividing by the number of 

items completed by the participant. If a participant answered less than 5 items, their 

scores were not counted and coded as missing. Higher scores indicate more conflict 

within the family environments.  

Parent-Reported Familism. At baseline data collection, parental familism was 

assessed using a subscale of the Mexican American Cultural Values Scale (MACVS; 

Knight et al., 2010). Parents were assessed at baseline using three MACVS subscales: a) 

family support subscale, b) family obligation subscale, and c) family referent subscale. 

The family support subscale consisted of six items (e.g., “parents should teach their 

children that the family always comes first” and “family provides a sense of security 

because they will always be there for you”). Participants were asked to rate each item on 

the degree to which it was applicable to them from not at all (scored as 1) to completely 

(scored as 5). The family support subscale score was calculated by averaging all six 

responses with higher scores indicating higher support values. All six responses needed 

to be answered for a score to be calculated. The family obligations subscale consisted of 

5 items (e.g., “children should be taught that it is their duty to care for their parents when 

their parents get old” and “if a relative is having a hard time financially, one should help 

them out if possible.”). The parent was asked to quantify the degree to which they agreed 

with the statements from not at all (scored as 1) to completely (scored as 5). The 

obligations subscale score was calculated as the mean of all 5 items with higher scores 

indicated higher obligations values among the parents. Answers on all five items were 

required in order for a total score to be calculated. The family referent subscale consisted 
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of 5 items (e.g., “children should always do things to make their parents happy” and 

“when it comes to important decisions, the family should ask for advice from close 

relatives”) where the parent was asked how much they agreed with the statements from 

not at all (scored as 1) to completely (scored as 5). The referent subscale score was 

calculated as the mean of all five items with higher scores indicating higher referent 

values among the parents. Answers on all five items were required in order for a total 

score to be calculated. Lastly, the familism composite score is calculated by taking the 

average score of all three familism subscales (support, referent, and obligations).  

Covariates. Covariates included socio-economic status indexed by family income 

and parental education, twin sex at birth, twin age, and twin race/ethnicity status. For 

educational status, parents were asked to report on the highest grade or level of school 

they and their partner had completed on a scale of from “Never attended/Kindergarten 

Only” to “Professional Degree”. Scores for both parents and partners were combined. For 

economic status, parents were asked to report on their total combined family income for 

the past 12 months before taxes from all sources from “less than $5,000” to “$200,000 

and greater”. Sex at birth of the child, age at the time of interview, and race/ethnicity 

were all reported through a parent survey.  

Analytic Plan 

Descriptive statistics are presented for every variable using IBM SPSS Statistics 

(Version 27). Zero order correlations are presented for every variable. Preliminary 

analyses included analysis of variance (ANOVA) tests for mean level differences of key 

variables across White, Black/African American, and Hispanic subsamples. OpenMX 
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(Boker et al., 2011; Boker et al., 2014) was used for all twin modeling. Missing data was 

handled in OpenMX with full information maximum likelihood (FIML) estimation.  

Given the importance of attitudinal familism to Hispanic populations, its status as 

a cultural value, and the limited prior research applying the familism measure to other 

racial-ethnic groups, measurement invariance for the attitudinal familism composite, 

familism support, familism obligations, and familism referent measures was tested. The 

configural, metric (weak), scalar (strong), and strict measurement invariance models were 

tested on the White, Black/African American, and Hispanic subsamples to assess whether 

attitudinal familism represents the same construct in the same scale across racial/ethnic 

groups. Subsequently, measurement invariance was tested across White, Black/African 

American, and Hispanic subsamples for the other family variables (i.e., parental warmth, 

parental monitoring, and family conflict).  

Regression analyses were conducted to assess the direct association between the 

family variables and youth externalizing behaviors. Parallel models tested the 

associations between parental warmth, parental monitoring, family conflict, attitudinal 

parental familism composite, as well as familism subscales (i.e., familism support, 

familism referent, and familism obligations), and childhood externalizing behaviors while 

accounting for child age, sex, combined parental income, combined parental education, 

ABCD data collection site, and family clustering. A final model included parental 

warmth, parental monitoring, family conflict, and parental familism composite in the 

same model to test whether the association between a family variable and youth 

externalizing behaviors occurred above and beyond the associations with the other family 
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variables. Regression models were run separately for White, Black/African American, 

and Hispanic samples.  

Univariate twin designs were used to decompose the variance of youth 

externalizing behaviors into additive genetic effects (A), shared-environmental effects 

(C), and non-shared environmental effects (E) for each group, while accounting for twin 

sex and age. Twin designs contrast the resemblance of monozygotic twin pairs (MZ; i.e., 

twins who share all of their DNA) to dizygotic twin pairs (DZ; i.e., twins who share half 

of their segregating genes) to estimate the amount of variance explained by genetic and 

environmental factors on a given trait (Neale & Maes, 2004). Generally, if MZ twins are 

more similar to each other on their externalizing behaviors than DZ twins (i.e., higher 

intraclass correlation for MZ twins than DZ twins), that suggests that genetic influences 

are at play. Structural equation modeling will be conducted to obtain a univariate twin 

model that decomposes the variance of childhood externalizing behaviors into three 

subcomponents (Figure 1): Additive genetic variance (A) or the variance that is 

explained by the aggregate effect of genetic influences, shared environmental variance 

(C) or the variance that can be explained from the environmental experiences common to 

family members, and non-shared environmental variance (E) or the variance explained by 

the experiences unique to individuals. Given the differences in shared DNA between MZ 

and DZ twins, the covariance between the additive genetic component (A) for MZ twins 

is set to 1 and for DZ twins it is set to 0.5. The covariance for the shared environmental 

component (C) for both MZ and DZ twins is set to 1. The non-shared environmental 

component (E) is not set to co-vary for either the MZ or DZ twin pairs.  
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Moderated heritability models (Figure 2; Purcell, 2002) were used to test whether 

family factors moderate the ACE estimates of youth externalizing behaviors. Family 

conflict, parental warmth, parental monitoring, and parental familism, as well as familism 

subdimensions (i.e., familism support, familism obligations, familism referent), were 

independently tested as moderators (M) of the A, C, and/or E components of 

externalizing behaviors. Gene-environment correlations (rGE) represent scenarios where 

individuals are disproportionately exposed to particular environmental influences as a 

result of genetic factors. Unless accounted for, this type of gene-environment interplay 

can be difficult to disentangle from GxE effects in a moderation model. By allowing rGE 

to be a main effect in the model, we can disentangle rGE effects from GxE effects 

allowing us to examine moderation effects even in the presence of gene-environment 

correlations. In the current model (Figure 2), gene-environment correlations appear as the 

main effect, βM, between the moderator and externalizing behaviors, and gene-

environment interactions will appear in the model as βX, where an interaction exists when 

βx is significantly non-zero (Purcell, 2002). βY and βZ represent the moderator's effect on 

the shared environmental and nonshared environmental influences respectively. The 

moderation models were run for the White sample, and, although underpowered, 

exploratory analyses were run to test the moderation models on the Black/African 

American and Hispanic samples.  

Results 

Preliminary Analyses 



 

  29 

Descriptive statistics and correlations for all the key variables are presented for White, 

Black/African American, and Hispanic subsamples in Tables 2-4. 

Parenting and Family Conflict Correlations. For the White and Hispanic 

samples, parental monitoring and parental warmth correlated positively with each other 

and negatively with family conflict. For the Black/African American subsample, parental 

warmth correlated positively with parental monitoring and negatively with family 

conflict, but parental monitoring was not correlated with family conflict. For the White 

sample, youth externalizing behaviors correlated negatively with parental monitoring and 

parental warmth, and correlated positively with family conflict. For the Black/African 

American subsample, parental monitoring, parental warmth, and family conflict were not 

correlated with youth externalizing behaviors. For the Hispanic subsample, youth 

externalizing behaviors correlated negatively with parental warmth and positively with 

family conflict but were not correlated with parental monitoring.  

Attitudinal Familism Correlations. Across all samples, familism composite, 

familism support, familism obligations, and familism referent were positively correlated 

with each other. Across all samples, familism variables were not correlated with 

parenting or family conflict. For the White sample, familism variables were not 

correlated with youth externalizing. For the Black/African American subsample, 

familism composite, support, and obligations were negatively correlated with youth 

externalizing behaviors, and familism referent was not correlated with youth 

externalizing behaviors. For the Hispanic subsample, familism composite and familism 
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obligations were positively correlated with youth externalizing behaviors, but familism 

support and familism referent were not correlated with youth externalizing behaviors. 

Mean Level Differences in Key Variables by Racial/Ethnic Groups. A one-

way ANOVA test was used to examine whether the mean levels of key variables differ 

across White, Black/African American, and Hispanic groups (Table 5). There were no 

mean level differences in parental warmth (F (2,1391) = 1.41, p = .25) and childhood 

externalizing behaviors (F (2,1389) = 1.11, p = .33) across racial/ethnic groups. There 

was a statistically significant difference in mean levels of family conflict (F(2, 1391) = 

4.43, p = .012), parental monitoring (F(2, 1390) = 3.77, p = .023), familism composite 

(F(2, 1392) = 32.55, p <.001), familism support (F(2, 1392) = 6.81, p = .001), familism 

referent (F(2, 1392) = 44.74, p <.001), and familism obligations (F(2, 1392) = 26.68, p 

<.001) across racial/ethnic groups.  

For key variables with a significant one-way ANOVA, Tukey’s HSD test for 

multiple comparisons was used to compare mean levels between the racial/ethnic groups 

(Table 6). For family conflict, the mean levels of the Black/African American (mean = 

2.46) sample were significantly higher than the White sample (mean = 2.03; p = .009, 

95% C.I. = [-.76, -.09]), but the mean of the Hispanic sample (mean = 2.07) did not 

significantly differ from the Black or White means. For parental monitoring, the mean 

levels of the Black/African American (mean = 4.33) sample were significantly lower than 

the White (mean = 4.43) sample (p = .018, 95% C.I. = [.01, .19]), but there was no 

significant difference between Black/African American and Hispanic (mean = 4.39) or 

Hispanic and White samples. For familism composite, there was a significant difference 
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between the mean levels of all three groups (Black/African American [mean = 3.94], 

White [mean = 3.63], Hispanic [mean = 3.77]). For familism support, the mean levels of 

the Black/African American (mean = 4.26) sample were significantly higher than those of 

the White (mean = 4.12) sample (p = .002, 95% C.I. = [-.24, -.04]), but there was no 

significant difference between Black/African American and Hispanic (mean = 4.21) or 

White and Hispanic samples. For familism referent, there was a significant difference 

between the mean levels of all three groups (Black/African American [mean = 3.74], 

White [mean = 3.25], Hispanic [mean = 3.47]). For familism obligations, the mean levels 

of the Black/African American (mean = 3.83) sample were significantly higher than those 

of the White (mean = 3.50) sample (p <.001, 95% C.I. = [.22, .43]) and those of the 

Hispanic sample (mean = 3.63) (p = .005, 95% C.I. = [.05, .35]), but there was no 

significant difference between the White and Hispanic samples.  

Measurement Invariance. The measurement invariance of familism composite, 

familism support, familism obligation, and familism referent were tested across the 

White, Black/African American, and Hispanic subsamples. Model fit statistics for the 

configural, metric (weak), scalar (strong), and strict invariance models are provided in 

Table 7. Configural invariance models for familism support and familism referent are 

consistent with the data and reflect an adequate fit. The configural models for familism 

obligation and familism composite reflect a weaker overall fit, which may represent that 

the number of factors and patterns of loadings varies across groups. Across all familism 

variables, the metric invariance model, which constrained the factor loadings to be equal 

across the groups, fit significantly worse than the configural model; however, given that 
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the incremental and absolute fit indices showed minimal change it is unclear whether the 

magnitude of the item loadings are the same across groups. The scalar invariance model 

was then fit and, across all familism variables, fit significantly worse than the metric 

invariance model. This would suggest that the scale of our familism variables differs 

across groups. However, the incremental and absolute fit indices for familism referent did 

not drop significantly, which may suggest that the scalar invariance model may be 

reasonable for familism referent. Lastly, the strict invariance model was fit. Across all 

groups, the strict model fit significantly worse than the scalar model suggesting that the 

unique factor variances were likely different across racial/ethnic groups.  

Measurement invariance results for parental warmth of the primary caregiver, 

parental monitoring, and family conflict across White, Black/African American, and 

Hispanic samples are presented in Table 8. In summary, scalar invariance was suggested 

for parental warmth, metric invariance was suggested for parental monitoring, and no 

measurement invariance was suggested for family conflict. Given that measurement 

invariance was not established for most of the key variables, analyses were run separately 

for White, Black/African American, and Hispanic samples.  

Predicting Youth Externalizing Behaviors from Parenting, Family Conflict, and 

Familism 

Parenting. Results from regression analyses that predicted youth externalizing 

behaviors from parental warmth and parental monitoring are presented in Tables 9 and 10 

respectively. Analyses were run across the White, Black/African American , and 

Hispanic subsamples while accounting for age, sex, parental education, family income, 
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ABCD site of data collection, and family clustering. Consistent with the hypothesis, 

greater parental warmth was associated with fewer externalizing behaviors. However, this 

association was only found in the Hispanic subsample. For every standard deviation 

increase in parental warmth, youth externalizing behaviors decrease by 0.16 standard 

deviations (p =.03), holding all covariates constant. Contrary to the hypothesis, parental 

monitoring was not associated with youth externalizing behaviors for any group, after 

accounting for covariates.  

Family Conflict. Results from the regression analysis predicting youth 

externalizing behaviors from family conflict are presented in Table 11. Consistent with 

the hypothesis, greater family conflict was associated with greater youth externalizing 

behaviors, after accounting for covariates. However, this association was only found 

when testing the White subsample. An increase of one standard deviation of family 

conflict was associated with an increase .18 standard deviations of youth externalizing 

behaviors for the White subsample (p<.001).  

Familism. Results from the regression analysis predicting youth externalizing 

behaviors from composite parental attitudinal familism are presented in Table 12. For the 

White sample, composite familism was not associated with youth externalizing 

behaviors. For the Black/African American subsample, greater composite familism was 

associated with lower youth externalizing behaviors, consistent with the hypothesis. 

Every standard deviation increase in composite familism was associated with a .19 

standard deviation decrease in youth externalizing behaviors (p=.03). However, contrary 

to the hypothesis, familism composite was positively associated with youth externalizing 
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behaviors for the Hispanic sample, after controlling for covariates (p=.04). A standard 

deviation increase in composite familism predicted a .18 standard deviation increase in 

Hispanic youth externalizing behaviors.  

To test the multidimensionality of attitudinal familism, further regression analyses 

were conducted predicting youth externalizing behaviors from parental attitudinal 

familism support, obligations, and referent separately across all groups (Tables 13-15). 

Familism obligations and referent were not significantly associated with youth 

externalizing behaviors, after accounting for covariates. For Black/African American 

youth, familism support was negatively associated with youth externalizing behaviors 

(p=0.02). For a one standard deviation increase in parental familism support, youth 

externalizing behaviors were expected to decrease by .25 standard deviations. For the 

Hispanic sample, familism support was positively associated with youth externalizing 

behaviors (p=0.03). Counter to the hypothesis, for a standard deviation increase in 

familism support, youth externalizing was predicted to increase by .17 standard 

deviations, after accounting for covariates. No associations were found for the White 

subsample.  

Parenting, Family Conflict, and Familism. In the final regression model, 

parental warmth, parental monitoring, family conflict, and parental composite familism 

were tested in the same model as predictors of youth externalizing behaviors across all 

groups alongside covariates (Table 16). For the White subsample, family conflict was the 

sole predictor of youth externalizing behaviors. A one standard deviation increase in 

family conflict was associated with a .17 standard deviation increase in youth 
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externalizing behaviors (p <.001), after controlling for covariates, parenting, and 

familism variables. Familism composite was the only significant predictor of youth 

externalizing behaviors in the Hispanic and Black/African American sample, after 

accounting for covariates, parenting, and family conflict. However, it operated in 

opposite directions between the two groups. In the Black/African American sample, a 

standard deviation increase in parental composite familism predicted a .19 standard 

deviation decrease in youth externalizing behaviors (p=.04). For the Hispanic sample, a 

standard deviation increase in parental composite familism predicted a .18 standard 

deviation increase in youth externalizing behaviors (p=.04).  

Quantitative Genetic Analyses 

Twin Interclass Correlations. Twin intraclass correlations (ICCs) are shown in 

Table 17. Intraclass twin correlations for youth externalizing behaviors range from 0.50 

(Hispanic Sample) to 0.84 (Black/African American Sample) for MZ twins and from .34 

(White Sample) to .61 (Black/African American) for DZ twins. MZ twin correlations 

were higher than DZ twin correlations across all groups suggesting the role of additive 

genetic influences on youth externalizing behaviors. However, all MZ ICCs were below 

1.0, suggesting that non-shared environmental influences also play a role on youth 

externalizing behaviors.  

Saturated Models. Saturated models were built for youth externalizing behaviors 

for each group separately. The saturated models placed no constrains on the means, 

variances, or covariances of MZ or DZ twins. The saturated models were then tested 

against three constrained models which test basic data assumptions: model 1 constrained 



 

  36 

the expected means to be equal across twin order, model 2 constrained the expected 

means and variances to be equal across twin order, and model 3 constrained the expected 

means and variances to be equal across twin order and zygosity. For the White and 

Black/African American groups, the three constrained models did not fit significantly 

worse than the saturated model satisfying the assumption that the means and variances 

could be equated across twin order and zygosity. For the Hispanic sample, model 1 and 2 

did not fit significantly worse than the saturated model, but model 3 had a significantly 

worse fit. In other words, the Hispanic sample did not meet the assumption of equal 

means and variances across twin order and zygosity. Higher variance in externalizing 

behaviors was found in the DZ groups than in the MZ groups. This may be suggestive of 

assimilation/contrast effects (Neale & Maes, 2004; Carey, 1986) on parent reporting (i.e., 

a reporter may assign more dissimilar values to DZ twins by contrasting them against 

each other than they would with MZ twins) or of within twin-pair influence (i.e., where 

the trait level of a twin influences the trait level of the other, and that this influence varies 

by MZ and DZ twins). This effect may inflate heritability estimates.  

Univariate ACE Models. Model fit statistics and standardized estimates of 

additive genetic (A), shared-environmental (C), and non-shared environmental (E) factors 

for youth externalizing behaviors are presented in Table 18 by group. All models 

accounted for youth sex and age as covariates. Across all groups, the AE (no shared-

environmental influence) model was the best fitting and most parsimonious. However, 

although the AE model was selected for the Black/African American sample, the twin 

interclass correlations and results from the ACE model both suggest that shared-
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environmental influences could be playing a role in explaining some of the variance of 

externalizing behaviors. Heritability estimates were .71, .89, and .70 for the White, 

Black/African American, and Hispanic samples, respectively, highlighting the role of 

additive genetic effects. Non-shared environmental influences also play a role on youth 

externalizing behaviors with estimates ranging from .11 (Black/African American 

sample) to .29 (for both White and Hispanic samples).  

Moderated Heritability Models. Moderated heritability models were conducted 

for the White sample. Subsequently, exploratory analyses were conducted for the 

Hispanic and Black/African American samples. As previously mentioned, the sample 

sizes for the Black/African American and Hispanic samples are relatively small and 

results should be interpreted with caution. Model fit statistics for the White, 

Black/African American, and Hispanic samples are presented in Tables 19, 20, and 21, 

respectively.  

First, models were built that allowed for moderation on the A, C, and E paths as 

well as the direct effect from the moderator on youth externalizing behaviors (ACE 

Moderated with rGE in Tables 19-21). These models were first compared to a model that 

dropped the direct effect from the moderator on youth externalizing behaviors (ACE 

Moderated without rGE in Tables 19-21) to test for the presence of gene-environment 

correlation. If dropping the path resulted in a significant loss of fit (p<.05), then the 

presence of gene-environment correlation was suggested, and to account for the rGE, the 

full moderation model with rGE was maintained as the comparison model against which 

further models would be tested. If dropping the path did not produce a significant loss in 
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model fit (p>.05), gene-environment correlation was not suggested, and the ACE 

moderation model without rGE was maintained as the comparison model against which 

further models would be tested. Gene-environment correlation was suggested, and 

accounted for, in the parental warmth and family conflict models for the White sample, in 

the familism composite and familism obligations model for the Black/African American 

sample, and in the familism support and familism obligation model for the Hispanic 

sample. rGE was not suggested in any other models. Additionally, for the Black/African 

American sample, the family conflict model did not converge so no additional testing was 

performed. 

Then, the comparison model (with or without rGE depending on the prior test) 

was tested against a no-moderation model where moderation was set to 0 on the A, C, 

and E paths. If the no-moderation model did not fit significantly worse than the full ACE 

moderation model (p>.05), no further tests were performed and the no-moderation model 

was selected as the best fitting and most parsimonious model. For the White sample, the 

no-moderation model was selected for familism composite, familism referent, and family 

conflict. For the Black/African American sample, the no-moderation model was selected 

for parental warmth and parental monitoring. For the Hispanic sample, the no-moderation 

model was selected for familism referent, family conflict, parental warmth, and parental 

monitoring. It was suggested that these variables did not moderate genetic and 

environmental influences on youth externalizing behaviors in their respective groups. 

Thus, further model testing only continued for the remaining variables.  
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Next, the full ACE moderation models were tested against models that 

systematically dropped different ACE moderation paths. If dropping moderation paths 

from the full model resulted in a significant decrease in model fit (p<.05), then it was 

suggested that moderation did occur on those paths and that they should be maintained. 

Power was lacking to determine the best fitting model for familism support, parental 

warmth, and parental monitoring for the White sample, familism composite and familism 

obligations for the Black/African American sample, and familism composite, familism 

support, and familism obligations for the Hispanic sample. Therefore, the full ACE 

model was maintained for these variables. In the White sample, the CE moderation model 

was the best fitting model for familism obligation. In the Black/African American 

sample, the AC moderation model for familism support and the AE model for familism 

referent were the best fitting models. For the Hispanic sample, dropping A and AC in 

familism support, dropping AC in familism obligation, and dropping ACE in familism 

referent resulted in a negative (rather than positive) change in -2LL, and so those results 

should be interpreted with caution.  

In the White sample, as parental familism support (Figure 3), familism 

obligations (Figure 4), parental warmth (Figure 5), and parental monitoring (Figure 6) 

increased, the total variance of youth externalizing behaviors decreased and the 

proportional amount of variance explained by additive genetic effects (A) increased 

(higher heritability). Counter to what was found in the White sample, in the 

Black/African American sample, as familism composite (Figure 7), familism support 

(Figure 8), familism obligations (Figure 9), and familism referent (Figure 10) increased 
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the overall variance of externalizing behaviors decreased, and the proportional variance 

explained by additive genetic effects (A) decreased (lower heritability). The exact 

direction of moderation for models for Hispanic youth is more difficult to interpret than 

for prior groups due to some U-shaped moderation in the familism composite and 

familism obligations models (Figures 11 and 13). For familism support (Figure 12), the 

overall variance of externalizing behaviors increased as family support increased, counter 

to what was found across the White and Black/African American groups. The 

proportional contribution of additive genetic effects (A) to the variance of externalizing 

behaviors is higher at high levels of familism support (higher heritability) than at low 

levels of familism support. 

Discussion 

There were two primary aims in this study. The first was to investigate whether the 

direct associations between four family factors (i.e., parental warmth, parental 

monitoring, family conflict, and parental attitudes of familism) and externalizing 

behaviors in youth varied across racial/ethnic groups. The second was to examine 

whether parenting, family conflict, and attitudinal familism differentially moderated the 

genetic and environmental etiology of youth externalizing behaviors across racial/ethnic 

groups. Generally, externalizing behaviors in youth were associated with parental 

warmth, family conflict, and parental attitudes of familism, however these relations 

varied across racial/ethnic groups. Externalizing behaviors could be explained by additive 

genetic and nonshared environmental influences across racial/ethnic groups. Parental 

warmth, parental monitoring, and parental attitudes of familism moderated the genetic 
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and environmental influences on youth externalizing behaviors, however these 

moderating effects varied across racial/ethnic groups.  

Direct Effect of Family Influences on Childhood Externalizing Behaviors 

The first aim of this study was to examine whether the patterns of associations 

between parental warmth, parental monitoring, family conflict, and parental attitudes of 

familism on childhood externalizing behaviors varied across racial/ethnic groups. It was 

hypothesized that low parental warmth, low parental monitoring, high family conflict, 

and low familism values would be associated with higher childhood externalizing, but no 

hypotheses were made regarding how the effects would vary across groups. Parental 

warmth, family conflict, and familism values did predict externalizing behaviors but the 

direction of association was not consistent nor was every association found across all 

groups. The current study highlights that the family context and its role on the 

development of childhood externalizing behaviors may not operate homogeneously 

across racial/ethnic groups.  

Parental warmth reflects parenting that is high in acceptance, care, and support, 

and this type of parenting is generally believed to protect against the emergence of 

childhood externalizing behaviors, even across cultural groups (Rothenberg et al., 2020). 

Our results found that parental warmth was associated with fewer externalizing behaviors 

in childhood, but only for Hispanic youth. The lack of association in the White and 

Black/African American groups was surprising and a couple interpretations are 

considered. First, it should be noted that results from ANOVA testing revealed no 

significant differences in mean levels of parental warmth across groups, and 
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measurement invariance was suggested for parental warmth across racial/ethnic groups. 

A prior study found that parental warmth and acceptance are stronger negative predictors 

of adolescent substance use in Latino samples over Black/African American and White 

samples (Broman et al., 2006). Thus, it could be that parental warmth generally exerts a 

stronger effect on externalizing behaviors in Hispanic youth than White or Black/African 

American youth. Alternatively, prior meta-analysis (Pinquart, 2017), found that the 

association between parental warmth and externalizing behaviors becomes stronger past 

childhood and through adolescence. The current sample was aged 9-10, thus, it may be 

that parental warmth is more salient for Hispanic youth in childhood, and that parental 

warmth will become more strongly associated with externalizing behaviors in the White 

and Black/African American samples as the children age.  

Contrary to the hypothesis and prior research, parental monitoring was not 

associated with youth externalizing behaviors in any racial/ethnic group. Prior research 

has found that parental monitoring tends to be associated with fewer externalizing 

problems (Booker et al., 2020; Beyers et al., 2003; Pettit et al., 1999; Van Loon et al., 

2014), including some research on racial/ethnic minority youth (Lopez-Tamayo et al., 

2016; Goldner et al., 2016). However, these prior studies tend to have older samples in 

early adolescence compared to the current sample in late childhood. Parental monitoring 

may become a stronger predictor of externalizing behaviors as children transition into 

adolescence and have more opportunities to engage in unsupervised time with peers and 

more freedom to engage in antisocial behaviors (Pettit et al., 1999, Patterson, Reid, & 

Dishion, 1998). In support of this idea, Pinquart’s (2017) meta-analysis found that 
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parental behavioral control, a construct related to parental monitoring, was more 

negatively associated with externalizing behaviors in later adolescence than in childhood.  

Family conflict was associated with more externalizing behaviors in childhood in 

the White sample but not in the Black/African American nor Hispanic samples. Prior 

research generally finds that youth exposed to higher levels of family conflict display 

higher levels of externalizing behaviors (Ucus et al., 2019; Li et al., 2017, Rabinowitz et 

al., 2016; Flores et al., 2014; Helland et al., 2017; Skeer et al., 2009; El-Sheikh & 

Elmore-Staton, 2004). However, there is limited research that examines whether this 

relation varies across racial/ethnic groups. Some studies have found no difference across 

racial/ethnic groups in the association between family conflict (Formoso et al., 2000) or 

marital conflict (Lindahl & Malik, 1999) with youth externalizing behaviors and conduct 

problems. Alternatively, Buehler et al. (1998) found that the relation between parental 

covert conflict (i.e., passive-aggressive conflict between parents) was more associated 

with externalizing behaviors in European American youth than in Mexican American 

youth. McLoyd et al. (2000) considers two reasons as to why family conflict may affect 

European American youth more strongly than racial/ethnic minority children. First, 

racial/ethnic minority youth are exposed to large amounts of economic, neighborhood, 

cultural, and social stressors, and, thus, the effect of family conflict will be relatively 

smaller in the context of all other stressors. Second, racial/ethnic minority youth may 

have greater access to support from extended family, and, this economic and financial 

support from extended kin may protect the child from the negative effects of parental and 

marital conflict. Fomby et al. (2011) found partial support for both these ideas when 
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assessing the effect of family instability on adolescent risk behavior across racial/ethnic 

groups. Although these explanations could be reflected in the current findings, these 

interpretations should be taken with caution given that it is unclear whether the measure 

of family conflict is capturing the same construct across racial/ethnic groups. In our 

current study, there was no measurement invariance for family conflict across White, 

Hispanic, and Black/African American samples signifying that the factor loadings of our 

measure and the latent means differ across groups, and, thus, the regression coefficients 

cannot be meaningfully compared to one another.  

Two interesting findings emerged when testing the association between parental 

attitudes of familism and youth externalizing behaviors. First, familism composite and 

familism support were associated with youth externalizing behaviors in Hispanic and 

Black/African American children but not in the White sample. Familism values are 

theorized to strengthen family bonds and foster more harmonious family environments, 

and these effects are predicted to be stronger among minority children given the 

increased importance of the family unit to racial/ethnic minority children. Garcia Coll 

(1996), for example, argues that the family contexts plays an expanded role on the 

development of minority children given that they also protect them from the effects of 

economic hardship, racism, discrimination, social position, and other stressors that are 

common to minority individuals in the United States. Racial/ethnic minority families may 

differ in structure (i.e., the persons who live in the home with the child), may need to 

distribute child-rearing responsibilities even among extended family, may rely more on 

social and economic support amongst family members, and may need to engage in racial-
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ethnic socialization with their children and prepare them for the stressors and barriers 

they will face as a minority. This expanded role of family in racial/ethnic minority youth 

may explain why parental attitudes of familism were only associated with externalizing 

behaviors for Black/African American and Hispanic but not White youth.  

The second interesting finding was that, paradoxically, the direction of the 

association between familism composite and support and youth externalizing behaviors 

was different for Black/African American and Hispanic youth. For Black/African 

American children, having parents with higher attitudes of familism was associated with 

fewer externalizing behaviors. This finding runs in line with prior literature and theory. 

For Hispanic individuals, however, higher parental attitudes of familism and familism 

support were associated with more externalizing behaviors. Given that this finding 

contradicts much of the prior literature and theory, ideas for this finding are further 

considered. First, in their meta-analysis, Cahill et al. (2021) found that, although the 

overall association between familism values and externalizing outcomes was negative in 

Hispanic individuals, the nativity status of both parents and youth was a moderator of this 

relationship. Familism was associated with fewer externalizing behaviors when youth or 

parents were born outside of the US. In other words, the promotive effect of familism 

was diminished as the percentage of youth and parents born in the US in a given sample 

increased. When looking at the parental nativity status of our ABCD Hispanic twin 

sample compared to the full ABCD Hispanic Sample, we find that the percentage of 

parents born in the US is 1.7 times higher in the twin sample (36% of Hispanic children 

have a parent born in the US across all ABCD compared to 62% of Hispanic children in 
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the Twin sample; See Supplementary Table 1). Further, supplemental regression analyses 

using the full ABCD Hispanic sample showed no significant associations between 

familism composite or support on youth externalizing behaviors (See Table S2 and S3). 

Generation status, thus, may moderate the relation between familism and youth 

externalizing behaviors in Hispanic individuals. Where first generation immigrants 

struggle to adjust to a new culture (acculturative stress; (Smart & Smart, 1995)), second 

generation Hispanics and beyond may also struggle to see compatibility and switch 

between their heritage and host culture (bicultural identity; de Domanico et al., 1994). 

Thus, it may be that for some Hispanic individuals that are 2nd generation and beyond, 

being exposed and asked to retain their heritage culture may result in bicultural stress, 

which may increase risk for externalizing behaviors. Lastly, it should be noted that the 

ABCD Hispanic sample is heterogenous, with participants reporting multiple countries of 

origin (Table S3), and it is unclear whether familism operates identically across all 

reported nationalities. However, it should also be noted that measurement invariance was 

not established across racial-ethnic groups for familism composite nor for the familism 

subscales. Thus, the familism measure may not be capturing the same construct in the 

same way across White, Black/African American, and Hispanic groups, and we may be 

unable to meaningfully compare regression coefficients across racial/ethnic groups.  

Genetic and Environmental Etiology of Youth Externalizing Behaviors 

The second aim of the study was to examine whether parenting, family conflict, 

and attitudinal familism differentially moderated the heritability of youth externalizing 

behaviors across racial/ethnic groups.  
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The findings indicated that, across all racial/ethnic groups, genetic and non-shared 

environmental influences explained why youth varied on externalizing behaviors. Genetic 

influences accounted for a majority of the variance in externalizing behaviors across all 

racial/ethnic groups, which is in line with prior research (Barr and Dick, 2020), including 

prior findings using the ABCD sample (Maes et al., 2022). The non-shared environment 

explained the remaining variance in externalizing behaviors. Environmental influences 

that twins experience differently play a role on explaining why children differ on 

externalizing behaviors. Across all racial/ethnic groups, models that dropped the shared-

environmental influence were preferred to models that maintained it, suggesting that 

environmental influences that both twins experienced equally did not play a role on 

explaining why children differ on externalizing behaviors. These patterns appeared to be 

similar across groups suggesting that the sources of variation in childhood externalizing 

behaviors may not differ across White, Hispanic, and Black/African American 

individuals.  

The Role of Family Factors in Moderating Genetic and Environmental Influences 

on Youth Externalizing Behaviors 

Parenting, family conflict, familism composite and its subdimensions were tested 

as moderators of the genetic and environmental etiology of childhood externalizing 

behaviors. It was hypothesized that higher parental warmth, higher parental monitoring, 

lower family conflict, and higher parental attitudes of familism would be associated with 

lower heritability estimates and a greater role of environmental influences on childhood 

externalizing behaviors.  
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 For the White sample, parental attitudes of familism support, familism 

obligations, parental warmth, and parental monitoring, moderated the etiology of 

externalizing behaviors. As parental warmth, parental monitoring, familism obligations, 

and familism support increased, the overall variance in externalizing behaviors decreased, 

suggesting that these parental behaviors and attitudes may place a constraint on the 

expression of youth externalizing behaviors. In other words, children who grow up in 

environments high in parental warmth, parental monitoring, and familism obligations and 

support are generally more similar to each other on externalizing behaviors than children 

who grow up in environments low on those variables. Additionally, as parental warmth, 

parental monitoring, familism obligations, and familism support increase, the relative 

contribution of genetic influences in explaining the remaining variance increases. 

Contrary to the hypothesis, as the parenting and familism variables increase, the 

heritability of externalizing behaviors also increases. Interestingly, although parental 

warmth, parental monitoring, familism obligations, and familism support moderated the 

etiology of externalizing behaviors for the White sample, the previously tested regression 

analyses indicated that these variables did not affect mean levels of externalizing 

behaviors. Parenting and familism attitudes did not affect mean levels of externalizing 

behaviors but were able to constrain the variance of externalizing behaviors as well as 

modify their etiology. On the other hand, family conflict for the White sample was 

associated with increases in mean levels of youth externalizing behaviors but was not 

shown to moderate the etiology of externalizing behaviors. This to suggest that the 

relations between the family context and youth externalizing behaviors are complex, and 
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that there is not a single path through which the family context can influence youth 

externalizing behaviors.  

However, two notes should be made on the current findings that the heritability of 

externalizing behaviors increases as parental warmth, parental monitoring, and familism 

support and obligations increase. First, given that in environments high in these parenting 

and familism variables, the variance of externalizing behaviors is constrained, the 

contributions of genetic and environmental influences are very small and thus is it 

difficult to make conclusions about whether genetic or environmental influences play a 

larger role in explaining the constrained variance. That is, although the models indicate 

that the heritability of externalizing behaviors increases, it is unclear whether we are 

sufficiently powered to make conclusions about the relative contribution of genetic and 

environmental influences when the variance of externalizing behaviors is highly 

constrained. Second, the underlying mechanisms through which heritability increases 

may differ across models. For example, in some of these models, heritability increases 

due to moderation of the environmental influences. For example, in the familism 

obligations model for the White sample, moderation was indicated on the C and E path 

but not the A path. Even though familism obligations was not shown to moderate the A 

path, as familism obligations increases, the variance explained by the shared and non-

shared environments decrease, and thus the relative contribution of genetic influences 

increases. Nevertheless, the current findings for the White sample fall in line with what 

was predicted by the social-push hypothesis (Raine, 2002): in favorable environments 

that are lacking in social factors that may push an individual toward externalizing 
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behaviors, the behavioral expression of externalizing behaviors is constrained, and the 

remaining population-level variance in externalizing behaviors is more likely explained 

by genetic factors.  

Although underpowered, exploratory moderated heritability analyses were run for 

the Black/African American and Hispanic samples. For the Black/African American 

sample, parenting and family conflict did not moderate the etiology of externalizing 

behaviors. When combined with the results of the regression analyses, this would suggest 

that parenting and family conflict were not predictive of the mean levels of externalizing 

behaviors in Black/African American youth, nor were they able to moderate the effect of 

genetic and environmental influences on the variance of externalizing behaviors. Parental 

attitudes of familism were shown to moderate the etiology of externalizing behaviors. As 

familism composite, familism support, familism obligations, and familism referent 

increased, the variance in externalizing behaviors decreased. However, contrary to the 

findings in the White sample, as attitudinal familism increased, the heritability of 

externalizing behaviors decreased, and the role of the environment in explaining the 

variance of externalizing behaviors increased. Combined with the results of the 

regression analyses, familism composite and familism support were not only shown to 

constrain the behavioral expression of youth externalizing behaviors and decrease their 

heritability, but they were also shown to be associated with decreases in mean levels of 

youth externalizing behaviors. In other words, Black/African American youth whose 

parents endorse higher levels of attitudinal familism tend to have lower levels of 

externalizing behaviors, less population-level variability in externalizing behaviors, and a 
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diminished effect of genetic influences on the etiology of externalizing behaviors, than 

youth whose parents report lower levels of attitudinal familism.  

For Hispanic youth, parental warmth, parental monitoring, family conflict, and 

familism referent were not shown to moderate the etiology of externalizing behaviors. 

Although parental warmth was shown to be associated with decreases in mean levels of 

externalizing behaviors, it did not affect the influence of genes or the environment on the 

variance of externalizing behaviors. Familism composite, familism support and familism 

obligations were shown to moderate the genetic and environmental influences on youth 

externalizing behaviors. As familism support increased, the overall variance of 

externalizing behaviors increased as did the heritability. These findings contrast what was 

found in the other groups. As previously highlighted, familism support was also 

associated with increases in mean levels of externalizing behaviors which was a finding 

that was also counter to what was hypothesized and predicted by the literature. Familism 

composite and obligations appeared to have curvilinear effects on the variance of 

externalizing behaviors. There was more variance in externalizing behaviors at high 

levels and low levels of familism composite and obligations but less variance at mid-

levels. To test whether this quadratic association on the variance was also reflected on the 

mean levels of externalizing behaviors, supplemental regression analyses were run to test 

the quadratic effect of familism composite on youth externalizing behaviors (Table S5). 

However, familism composite did not have a significant curvilinear relation with 

externalizing behaviors for Hispanic youth.  

Strengths and Limitations 
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This study is the first to examine the role of parental attitudes of familism as a 

moderator of the genetic and environmental etiology of youth externalizing behaviors. 

Findings from the current study increase our understanding of how cultural processes and 

genetic influences interact on the development of youth externalizing behaviors. This 

study also examines how family factors influence the development of externalizing 

behaviors across racial/ethnic groups which may be important for the development of 

tailored racially-sensitive interventions. By testing the effect of the family context on not 

only the mean levels of externalizing behaviors but their variance, this study was also 

able to highlight the multiple paths through which the family can affect the development 

of externalizing behaviors.  

One limitation of the current project is the use of cross-sectional data. The use of 

longitudinal data would allow for a clearer understanding of the directionality of the 

associations between family factors and youth externalizing behaviors. Second, there was 

a general lack of measurement invariance in the key measures across racial/ethnic groups. 

This lack of invariance generally suggests that the study measures may have different 

structure or meaning to the White, Black/African American, and Hispanic groups 

(Putnick & Bornstein, 2016). For example, some of the items in a given measure may 

load more strongly onto the construct for one group than for the others, certain items may 

be more prevalent and reported more frequently for one group than for the others, or the 

items may be structured and organized differently across groups. Therefore, we cannot be 

certain that the measures are tapping into the same underlying construct across groups. 

Third, the sample sizes for the Black/African American and the Hispanic samples were 
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small. Smaller sample sizes generally suggest less statistical power which equates to less 

certainty in being able to detect true population effects in the current sample. Therefore, 

caution must be taken when interpreting several of the findings.  

Future Directions 

It will be important to examine the relations between the family context, youth 

externalizing behaviors, and etiological genetic and environmental factors across 

adolescence. As children transition to adolescence, parent-child relationships may 

change, time spent with peers and significant others may increase, and youth may 

experience increased autonomy and choice (Laursen & Collins, 2009). As mentioned in 

Bergen et al. (2007), genetic influences are better able to explain why individuals differ 

on traits across adolescence due to the increases in independence and the decreases in 

environmental constraints. Additionally, it may be important to examine the 

bidirectionality of these relations across adolescence. Although this project focused on 

the effect of parenting on youth, children are active agents in their environment and can 

impact parenting behaviors (Pettit & Arsiwalla, 2008). It will also be important to 

replicate and/or further explore the paradoxical positive association between parental 

attitudinal familism and youth externalizing behaviors in Hispanic youth.  

Conclusion 

Overall, this study reinforces the idea that the family context is an important 

driver of youth externalizing behaviors, not just directly, but also through its interaction 

with genetic influences. These findings highlight that the effect of the family context on 

youth externalizing behaviors is complex and may not only affect mean levels of 
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externalizing behaviors but also their variance and etiology. Furthermore, this study 

highlights the need to carefully examine how these relations differ across racial/ethnic 

groups. Future work should continue to integrate racial and cultural diversity with 

genetically informed designs to aid the development of more precise interventions. 
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Table 1 

Racial/Ethnic Group Sample Sizes 

Group White Black/African American Hispanic 

MZ Twin Pairs 222 41 34 

DZ Twin Pairs 287 69 41 

Total n 1023 220 152 



 

 

Table 2 

Zero-Order Correlations and Descriptive Statistics among Key Study Variables for the White Sample 

 1 2 3 4 5 6 7 8 9 10 11 12 

1.Age --            

2.Sex 0.01 --           

3.Parental Education 0.00 0.00 --          

4.Family Income 0.04 0.00 0.48** --         

5.Parental monitoring 0.13** 0.19** 0.02 0.11** --        

6.Parental warmth 0.06* 0.06 0.06 0.11** 0.36*** --       

7.Family conflict -0.06 -0.06 -0.06* -0.17** -0.21*** -0.31** --      

8.Familism Composite -0.03 -0.04 -0.10** -0.08* -0.03 0.00 0.01 --     

9.Familism Support -0.01 -0.01 -0.12** -0.05 -0.03 0.03 -0.01 0.84** --    

10.Familism Obligations -0.02 -0.07* -0.06 -0.12** -0.04 0.00 0.02 0.86** 0.62** --   

11.Familism Referent -0.05 -0.02 -0.09** -0.05 0.00 -0.02 0.01 0.88** 0.61** 0.62** --  

12.Externalizing Score -0.03 -0.12** -0.06* -0.23** -0.08** -0.12** 0.23** -0.01 -0.02 0.01 -0.02 -- 

N 1023 1023 1023 972 1022 1022 1022 1023 1023 1023 1023 1020 

Mean 121.98 0.49 17.30 8.47 4.43 2.74 2.03 3.63 4.12 3.50 3.25 3.46 

SD 6.29 0.5 1.80 1.49 0.47 0.29 1.94 0.54 0.56 0.61 0.72 4.97 

Cronbach’s alpha -- -- -- -- .43 .80 .68 .88 .79 .66 .79 -- 

*p < .05. **p < .01. ***p<.001  
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Table 3 

Zero-Order Correlations and Descriptive Statistics among Key Study Variables for the Black/African American Sample 

 1 2 3 4 5 6 7 8 9 10 11 12 

1.Age --            

2.Sex -0.10 --           

3.Parental Education 0.25** 0.01 --          

4.Family Income 0.23** 0.12 0.55** --         

5.Parental monitoring 0.10 0.09 0.10 0.02 --        

6.Parental warmth -0.03 0.07 -0.06 0.01 0.43** --       

7.Family conflict -0.12 -0.02 -0.12 -0.10 -0.08 -0.20** --      

8.Familism Composite 0.03 0.13 -0.08 -0.09 0.05 -0.08 -0.06 --     

9.Familism Support 0.08 0.08 -0.10 -0.06 0.06 -0.09 -0.01 0.87** --    

10.Familism Obligations 0.02 0.08 -0.08 -0.10 0.05 -0.07 -0.11 0.90** 0.68** --   

11.Familism Referent -0.01 0.17* -0.04 -0.08 0.03 -0.05 -0.04 0.90** 0.67** 0.71** --  

12.Externalizing Score 0.01 -0.18** -0.16* -0.21** 0.00 0.07 0.01 -0.18** -0.23** -0.15* -0.12 -- 

N 220 220 220 204 219 220 220 220 220 220 220 220 

Mean 120.78 0.56 15.55 5.77 4.33 2.77 2.46 3.94 4.26 3.83 3.74 3.73 

SD 6.51 0.50 2.12 2.47 0.61 0.26 1.99 0.57 0.58 0.64 0.69 6.29 

Cronbach’s alpha -- -- -- -- .53 .74 .64 .89 .83 .69 .69 -- 

*p < .05. **p < .01. ***p<.001 
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Table 4 

Zero-Order Correlations and Descriptive Statistics among Key Study Variables for the Hispanic Sample 

 1 2 3 4 5 6 7 8 9 10 11 12 

1.Age --            

2.Sex -0.01 --           

3.Parental Education 0.00 -0.24** --          

4.Family Income -0.02 -0.04 0.63** --         

5.Parental monitoring 0.00 0.06 -0.04 0.06 --        

6.Parental warmth 0.11 -0.09 0.01 0.05 0.34** --       

7.Family conflict -0.12 0.11 -0.19* -0.26** -0.23** -0.33** --      

8.Familism Composite 0.14 0.04 -0.13 -0.04 0.06 -0.01 0.04 --     

9.Familism Support 0.11 0.04 -0.02 0.01 0.10 -0.02 0.01 0.88** --    

10.Familism Obligations 0.07 0.08 -0.22** -0.18* 0.02 0.03 0.08 0.83** 0.59** --   

11.Familism Referent 0.17* -0.01 -0.09 0.06 0.04 -0.03 0.01 0.88** 0.70*** 0.58*** --  

12.Externalizing Score -0.15 -0.06 -0.06 -0.26** -0.11 -0.18* 0.16* 0.16* 0.15 0.18* 0.10 -- 

N 152 152 152 148 152 152 152 152 152 152 152 152 

Mean 121.85 0.45 15.58 7.52 4.39 2.72 2.07 3.77 4.21 3.63 3.47 2.93 

SD 7.54 0.50 2.40 1.71 0.52 0.33 1.71 0.53 0.59 0.61 0.64 4.13 

Cronbach’s alpha     .44 .83 .62 .87 .80 .64 .71 -- 

*p < .05. **p < .01. ***p<.001 

  

5
8
 



 

 

Table 5 

ANOVA Testing Mean Level Differences on Key Variables across White, Black/African American, and Hispanic Groups  

Variable Tested SSB SSW dfB dfW MSB MSW F Value p-value 

Parental Warmth .233 115.06 2 1391 .12 .08 1.41 .245 

Family Conflict 32.93 5165.78 2 1391 16.47 3.71 4.43 .012 

Parental Monitoring 1.89 348.64 2 1390 .95 .25 3.77 .023 

Familism Composite 19.43 415.52 2 1392 9.72 .30 32.55 <.001 

Familism Support 4.39 448.87 2 1392 2.20 .322 6.81 .001 

Familism Referent 44.71 695.53 2 1392 22.36 .50 44.74 <.001 

Familism Obligations 20.04 522.82 2 1392 10.02 .38 26.68 <.001 

Externalizing Behaviors 57.90 36357.62 2 1389 28.95 26.18 1.11 .33 

Note. SSB = Sum of Squares Between, SSW  = Sum of Squares Within, dfB = Degrees of Freedom Between, dfW = Degrees of 

Freedom Within MSB = Mean Sum of Square Between, MSW = Mean Sum of Square Within.  
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Table 6 

Tukey’s HSD Test for Multiple Comparisons 

Dependent 

Variable 
Race Ethnicity (i) 

Mean 

Level (i) 

Race 

Ethnicity (j) 

Mean 

Level (j) 

Mean 

Difference  

(i-j) 

p-

value 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Family Conflict 
White 2.03 

Black 2.46 -0.42 0.01 -0.76 -0.09 

Hispanic 2.07 -0.03 0.98 -0.42 0.36 

Black 2.46 Hispanic 2.07 0.39 0.13 -0.08 0.87 

Parental 

Monitoring 

White 4.43 
Black 4.33 0.10 0.02 0.01 0.19 

Hispanic 4.39 0.03 0.73 -0.07 0.14 

Black 4.33 Hispanic 4.39 -0.07 0.40 -0.19 0.06 

Familism 

Composite 

White 3.63 
Black 3.94 -0.32 <.001 -0.41 -0.22 

Hispanic 3.77 -0.15 0.01 -0.26 -0.03 

Black 3.94 Hispanic 3.77 0.17 0.01 0.04 0.31 

Familism 

Support 

White 4.12 
Black 4.26 -0.14 0.002 -0.24 -0.04 

Hispanic 4.21 -0.09 0.13 -0.21 0.02 

Black 4.26 Hispanic 4.21 0.05 0.69 -0.09 0.19 

Familism 

Referent 

White 3.25 
Black 3.74 -0.48 <.001 -0.61 -0.36 

Hispanic 3.47 -0.22 0.001 -0.36 -0.07 

Black 3.74 Hispanic 3.47 0.27 0.001 0.09 0.44 

Familism 

Obligations 

White 3.50 
Black 3.83 -0.33 <.001 -0.43 -0.22 

Hispanic 3.63 -0.12 0.05 -0.25 0.00 

Black 3.83 Hispanic 3.63 0.20 0.005 0.05 0.35 
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Table 7 

Testing for Measurement Invariance on Familism and Familism Subdimensions across White, Black/African American, and 

Hispanic Twin Samples 

Model χ2 df  χ2 ( df) p -value CFI TLI RMSEA SRMR 

Familism Composite 

Configural 

Metric (weak) 

Scalar (strong) 

Strict 

 

2449.5  

2606.8  

3037.0  

3280.8  

 

312 

342 

372 

404 

 

--- 

157.3 (30) 

430.2 (30) 

243.8 (32) 

 

--- 

< .001 

< .001 

< .001 

 

0.73 

0.72 

0.67 

0.64 

 

0.69 

0.70 

0.68 

0.68 

 

0.12 

0.12 

0.12 

0.12 

 

0.08 

0.10 

0.12 

0.16 

Familism Support 

Configural 

Metric (weak) 

Scalar (strong) 

Strict 

 

221.8  

297.9  

405.2  

465.7  

 

27 

37 

47 

59 

 

--- 

76.1 (10) 

107.3 (10) 

60.5 (12) 

 

--- 

< .001 

< .001 

< .001 

 

0.92 

0.89 

0.85 

0.83 

 

0.86 

0.87 

0.86 

0.87 

 

0.13 

0.12 

0.13 

0.12 

 

0.05 

0.12 

0.15 

0.21 

Familism Obligation 

Configural 

Metric (weak) 

Scalar (strong) 

Strict 

 

178.4  

202.4  

462.8  

617.7  

 

15 

23 

31 

41 

 

--- 

24 (8) 

260.4 (8) 

154.9 (10) 

 

--- 

.002 

< .001 

< .001 

 

0.85 

0.84 

0.61 

0.48 

 

0.71 

0.79 

0.62 

0.62 

 

0.15 

0.13 

0.17 

0.17 

 

0.06 

0.09 

0.18 

0.27 

Familism Referent 

Configural 

Metric (weak) 

Scalar (strong) 

Strict 

 

114.5  

165.1  

187.7  

282.3  

 

15 

23 

31 

41 

 

--- 

50.6 (8) 

22.6 (8) 

94.6 (10) 

 

--- 

< .001 

.004 

< .001 

 

0.95 

0.92 

0.92 

0.87 

 

0.89 

0.90 

0.92 

0.90 

 

0.12 

0.12 

0.10 

0.11 

 

0.04 

0.08 

0.08 

0.14 
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Table 8 

Testing for Measurement Invariance on Parenting and Family Conflict across White, Black/African American, and Hispanic 

Twin Samples 

Model χ2 df  χ2 ( df) p -value CFI TLI RMSEA SRMR 

Parental Warmth (Primary Caregiver) 

Configural 

Metric (weak) 

Scalar (strong) 

Strict 

 

48.96  

55.68 

63.44 

94.77  

 

15 

23 

31 

41 

 

--- 

6.72 (8) 

7.76 (8) 

31.33 (10) 

 

--- 

.57 

.46 

< .001 

 

0.97 

0.97 

0.97 

0.95 

 

0.94 

0.96 

0.97 

0.97 

 

0.07 

0.06 

0.05 

0.05 

 

0.03 

0.07 

0.08 

0.27 

Parental Monitoring 

Configural 

Metric (weak) 

Scalar (strong) 

Strict 

 

27.05  

31.25 

67.34 

209.05 

 

15 

23 

31 

41 

 

--- 

4.20 (8) 

36.09 (8) 

141.71 (10) 

 

--- 

.84 

< .001 

< .001 

 

0.97 

0.98 

0.90 

0.54 

 

0.93 

0.97 

0.90 

0.66 

 

0.04 

0.03 

0.05 

0.09 

 

0.03 

0.03 

0.05 

0.21 

Family Conflict 

Configural 

Metric (weak) 

Scalar (strong) 

Strict 

 

145.34 

175.32 

194.18 

246.69  

 

81 

97 

113 

131 

 

--- 

29.98 (16) 

18.86 (16) 

52.51 (18) 

 

--- 

.02 

.28 

< .001 

 

0.95 

0.93 

0.93 

0.90 

 

0.93 

0.93 

0.93 

0.92 

 

0.04 

0.04 

0.04 

0.04 

 

0.04 

0.04 

0.05 

0.05 
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Table 9 

Predicting Externalizing Behaviors from Parental Warmth 

 
White Sample 

(n =  1023) 

Hispanic Sample 

(n = 152) 

Black/African American Sample 

(n = 220) 

  SE CI p  SE CI p  SE CI p 

Age -0.01 0.04 [-.09,.06] 0.72 -0.13 0.09 [-.32,.06] 0.18 0.06 0.08 [-.09,.21] 0.53 

Sex -0.12 0.04 [-.19,-.05] 0.00 -0.05 0.09 [-23,.13] 0.60 -0.16 0.09 [-.35,.02] 0.07 

Par Edu 0.07 0.04 [-.01,.15] 0.08 0.13  0.10 [-.07,.34] 0.22 -0.08 0.12 [-.32,.17] 0.52 

Fam income -0.27 0.06 [-.38,-.16] <.001 -0.32 0.14 [-.60,-.05] 0.03 -0.18 0.10 [-.37,.02] 0.11 

Par Warmth -0.08 0.04 [-.17,.00] 0.06 -0.16 0.07 [-.31,-.02] 0.03 0.08 0.07 [-.06,.22] 0.29 

Note. : standardized coefficient; CI: 95% Confidence Intervals for standardized coefficients: standard error; p: p-value; If p-

values found were between .001 and .004, they are reported here as .00. Site and family clustering were accounted for. 

Bolded values are significant at p <.05.  
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Table 10 

Predicting Externalizing Behaviors from Parental Monitoring 

 
White Sample 

(n=1023) 

Hispanic Sample 

(n=152) 

Black/African American Sample 

(n=220) 

  SE CI p  SE CI p  SE CI p 

Age -0.01 0.04 [-09,.06] 0.71 -0.15 0.10 [-.34,.04] 0.12 0.06 0.08 [-.10,.21] 0.49 

Sex -0.12 0.04 [-.19,-.05] 0.00 -0.03 0.10 [-.22,.16] 0.77 -0.16 0.10 [-.35,03] 0.09 

Par Edu 0.07 0.04 [-.01,.15] 0.10 0.13 0.11 [-.08,.35] 0.24 -0.09 0.13 [-.33,.16] 0.48 

Fam income -0.27 0.06 [-.38,-.16] <.001 -0.33 0.15 [-.62,-.03] 0.03 -0.17 0.10 [-.37,.03] 0.13 

Par Monitoring -0.03 0.04 [-.11,.05] 0.41 -0.10 0.06 [-.22,.03] 0.12 0.02 0.06 [-.10,.15] 0.73 

Note. : standardized coefficient; CI: 95% Confidence Intervals for standardized coefficients: standard error; p: p-value; If p-

values found were between .001 and .004, they are reported here as .00. Site and family clustering were accounted for. 

Bolded values are significant at p <.05. 
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Table 11 

Predicting Externalizing Behaviors from Family Conflict 

 
White Sample  

(n= 1023) 

Hispanic Sample 

(n=152) 

Black/African American Sample 

(n=220) 

  SE CI p  SE CI p  SE CI p 

Age -0.01 0.04 [-.08,.06] .81 -0.14 0.10 [-.33,.05] 0.16 0.06 0.08 [-.10,.22] 0.48 

Sex -0.12 0.04 [-.19,-.05] .00 -0.04 0.10 [-.23,.15] 0.67 -0.16 0.10 [-.35,.03] 0.08 

Par Edu 0.07 0.04 [-02,.15] .11 0.14 0.11 [-.08,.36] 0.23 -0.08 0.12 [-.32,.16] 0.48 

Fam income -0.24 0.06 [-.36,-.13] <.001 -0.31 0.15 [-.60,-.01] 0.05 -0.18 0.10 [-.38,.02] 0.12 

Fam Conflict 0.18 0.04 [.10,.26] <.001 0.09 0.07 [-.04,.23] 0.16 -0.02 0.07 [-.16,.13] 0.84 

Note. : standardized coefficient; CI: 95% Confidence Intervals for standardized coefficients: standard error; p: p-value; If p-

values found were between .001 and .004, they are reported here as .00. Site and family clustering were accounted for. 

Bolded values are significant at p <.05. 
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Table 12 

Predicting Externalizing Behaviors from Parental Attitudinal Familism Composite 

 
White Sample 

(n = 1023) 

Hispanic Sample  

(n = 152) 

Black/African American Sample  

(n=220) 

  SE CI p  SE CI p  SE CI p 

Age -0.02 0.04 [-.09,.06] 0.61 -0.18 0.09 [-.35,.00] 0.06 0.07 0.07 [-.07,.22] 0.32 

Sex -0.13 0.04 [-.20,-.06] <.001 -0.04 0.10 [-.22,.15] 0.72 -0.13 0.09 [-.31,.05] 0.13 

Par Edu 0.07 0.04 [-.02,.15] 0.11 0.16 0.12 [-.06,.39] 0.17 -0.09 0.12 [-.33,.15] 0.43 

Fam income -0.28 0.06 [-.39,-.17] <.001 -0.33 0.15 [-.62,-.04] 0.03 -0.19 0.10 [-.38,-01] 0.08 

Familism Comp -0.03 0.04 [-.10,.04] 0.43 0.18 0.08 [.03,.34] 0.04 -0.19 0.09 [-.36,-.03] 0.03 

Note. : standardized coefficient; CI: 95% Confidence Intervals for standardized coefficients: standard error; p: p-value; If p-

values found were between .001 and .004, they are reported here as .00. Site and family clustering were accounted for. 

Bolded values are significant at p <.05. 
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Table 13 

Predicting Externalizing Behaviors from Parental Attitudinal Familism Support 

 
White Sample 

(n = 1023) 

Hispanic Sample  

(n = 152) 

Black/African American Sample  

(n = 220) 

  SE CI p  SE CI p  SE CI p 

Age -0.02 0.04 [-.09,.06] 0.62 -0.17 0.09 [-.35,.01] 0.07 0.09 0.07 [-.05,.23] 0.24 

Sex -0.13 0.04 [-.20,-.06] <.001 -0.04 0.09 [-.22,.15] 0.69 -0.14 0.09 [-.32,.05] 0.12 

Par Edu 0.07 0.04 [-.02,.15] 0.11 0.15 0.11 [-.08,.37] 0.21 -0.11 0.12 [-.34,.12] 0.31 

Fam income -0.28 0.06 [-.39,-.16] <.001 -0.33 0.15 [-.63,-.04] 0.03 -0.18 0.10 [-.37,.01] 0.11 

Familism Support -0.03 0.04 [-.10,.05] 0.47 0.17 0.07 [.02,.31] 0.03 -0.25 0.09 [-.41,-.08] 0.02 

Note. : standardized coefficient; CI: 95% Confidence Intervals for standardized coefficients: standard error; p: p-value; If p-

values found were between .001 and .004, they are reported here as .00. Site and family clustering were accounted for. 

Bolded values are significant at p <.05. 
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Table 14 

Predicting Externalizing Behaviors from Parental Attitudinal Familism Obligations 

 
White Sample  

(n = 1023) 

Hispanic Sample  

(n = 152) 

Black/African American Sample  

(n = 220) 

  SE CI p  SE CI p  SE CI p 

Age -0.02 0.04 [-.09,06] 0.62 -0.16 0.09 [-.34,.02 0.08 0.07 0.07 [-.08,.22] 0.36 

Sex -0.13 0.04 [-.20,-.06] <.001 -0.04 0.10 [-.23,.15] 0.68 -0.14 0.09 [-.32,.03] 0.09 

Par Edu 0.07 0.04 [-.01,.15] 0.10 0.16 0.12 [-.07,.39] 0.18 -0.08 0.12 [-.32,.16] 0.48 

Fam income -0.28 0.06 [-.39,-.16] <.001 -0.31 0.14 [-.59,-.03] 0.04 -0.20 0.10 [-.39,-.02] 0.07 

Familism Obli -0.03 0.04 [-.11,.06] 0.54 0.16 0.10 [-03,.35] 0.14 -0.17 0.09 [-.35,.01] 0.06 

Note. : standardized coefficient; CI: 95% Confidence Intervals for standardized coefficients: standard error; p: p-value; If p-

values found were between .001 and .004, they are reported here as .00. Site and family clustering were accounted for. 

Bolded values are significant at p <.05. 
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Table 15 

Predicting Externalizing Behaviors from Parental Attitudinal Familism Referent 

 
White Sample  

(n = 1023) 

Hispanic Sample 

(n = 152) 

Black/African American Sample 

(n=220) 

  SE CI p  SE CI p  SE CI p 

Age -0.02 0.04 [-.10,.06] 0.61 -0.18 0.09 [-.36,00] 0.06 0.06 0.08 [-.09,.21] 0.42 

Sex -0.13 0.04 [-20,-.06] <.001 -0.03 0.10 [-.21,.16] 0.78 -0.14 0.09 [-.32,05] 0.12 

Par Edu 0.07 0.04 [-.01,.15] 0.10 0.17 0.11 [-.06,.39] 0.16 -0.08 0.12 [-.32,.16] 0.49 

Fam income -0.28 0.06 [-.39,-.16] <.001 -0.35 0.15 [-.64,-.07] 0.02 -0.19 0.10 [-.37,.00] 0.09 

Familism Referent -0.02 0.04 [-10,.05] 0.51 0.15 0.08 [.01,.30] 0.06 -0.11 0.08 [-.27,.05] 0.19 

Note. : standardized coefficient; CI: 95% Confidence Intervals for standardized coefficients: standard error; p: p-value; If p-

values found were between .001 and .004, they are reported here as .00. Site and family clustering were accounted for. 

Bolded values are significant at p <.05. 
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Table 16 

Predicting Externalizing Behaviors from Parental Warmth, Parental Monitoring, Family Conflict, and Parental Familism 

Composite 

 
White Sample  

(n = 1023) 

Hispanic Sample  

(n = 152) 

Black/African American Sample 

(n = 220) 

  SE CI p  SE CI p  SE CI p 

Age -0.01 0.04 [-.08,.06] 0.80 -0.16 0.09 [-.34,.02] 0.10 0.07 0.08 [-.08,.22] 0.34 

Sex -0.12 0.04 [-.19,-.05] 0.00 -0.05 0.10 [-.23,.14] 0.61 -0.14 0.09 [-.32,.04] 0.12 

Par Edu 0.06 0.04 [-.02,.14] 0.12 0.15 0.11 [-.07,.37] 0.20 -0.09 0.12 [-.33,.15] 0.45 

Fam income -0.24 0.06 [-.36,-.13] <.001 -0.31 0.15 [-.61,-.01] 0.05 -0.20 0.10 [-.39,-.00] 0.09 

Par Warmth -0.04 0.04 [-.12,.05] 0.41 -0.13 0.08 [-.29,.03] 0.12 0.06 0.08 [-.10,.20] 0.46 

Par Monitoring 0.01 0.04 [-.07,09] 0.80 -0.06 0.07 [-.20,.09] 0.44 0.00 0.07 [-.14,.14] 0.96 

Fam Conflict 0.17 0.04 [.09,.25] <.001 0.03 0.07 [-10,.16] 0.66 -0.02 0.07 [-.16,.13] 0.84 

Familism Comp -0.03 0.04 [-.10,.04] 0.45 0.18 0.08 [.03,33] 0.04 -0.19 0.09 [-.36,-.02] 0.04 

Note. : standardized coefficient; SE: standard error; p: p-value; If p-values found were between .001 and .004, they are 

reported here as .00. Site and family clustering were accounted for. Bolded values are significant at p <.05. 
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Table 17 

Twin Intraclass Correlations for Youth Externalizing Behaviors 

 MZ DZ 

White 0.70*** 0.34*** 

Black/African American 0.84*** 0.61*** 

Hispanic 0.50** 0.44** 

*p < .05. **p < .01. ***p < .001 
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Table 18 

Univariate ACE models and Fit Statistics 

Group Model A C E AIC -2LL -2LL df p-value 

White ACE 

AE 

CE 

E 

0.81 

0.71 

-- 

-- 

-0.10 

-- 

0.48 

-- 

0.28 

0.29 

0.52 

1.0 

5949.01 

5947.89 

5997.35 

6126.65 

5937.01 

5937.89 

5987.35 

6118.65 

NA 

0.88 

50.35 

181.64 

1009 

1010 

1010 

1011 

NA 

.35 

<.001 

<.001 

Black ACE 

AE 

CE 

E 

.67 

.89 

-- 

-- 

.22 

-- 

.65 

-- 

.11 

.11 

.35 

1.0 

1355.09          

1354.95 

1373.47 

1432.81 

1343.09 

1344.95 

1363.47 

1424.81 

NA 

1.85 

20.38 

81.72 

214 

215 

215 

216 

NA 

.17 

<.001 

<.001 

Hispanic ACE 

AE 

CE 

E 

.79 

.70 

-- 

-- 

-.07 

-- 

.41 

-- 

.29 

.29 

.59 

1.0 

839.36 

837.46  

843.22   

855.29 

827.36 

827.46 

833.22 

847.29 

NA 

0.09 

5.86 

19.93  

144 

145 

145 

146 

NA 

.76 

.02 

<.001 

Note. -2LL = -2 log likelihood; AIC = Akaike’s Information Criterion; ∆ = change; A, C, and E are standardized additive 

genetic, shared environmental, non-shared environmental variance components respectively. The best fitting and most 

parsimonious model is indicated in bold. Models accounted for youth sex and age covariates.  
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Table 19 

Model Fit Statistics for Moderation Models for White Sample 

Model AIC -2LL -2LL df p-value 

Familism Composite 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

5951.99 

5950.14 

5949.89 

 

5931.99 

5932.14 

5937.89 

 

-- 

0.16 

5.74 

 

1005 

1006 

1009 

 

-- 

.69 

.12 

Familism Support 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

5944.69 

5942.91 

5949.89 

5948.71 

5941.14 

5942.35 

5949.04 

5949.95 

5940.54 

 

5924.69 

5924.91 

5937.89 

5932.71 

5925.14 

5925.35 

5935.04 

5935.95 

5926.54 

 

-- 

.22 

12.98 

7.80 

.23 

1.44 

10.13 

11.04 

1.63 

 

1005 

1006 

1009 

1007 

1007 

1007 

1008 

1008 

1008 

 

-- 

.64 

.01 

.01 

.63 

.23 

.01 

.004 

.44 

Familism Referent 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

6199.42 

6197.60 

5949.89 

 

6179.42 

6179.60 

5937.89 

 

-- 

0.18 

-241.71 

 

1005 

1006 

1009 

 

-- 

.67 

1 
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Familism Obligation 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

5941.82 

5939.89 

5949.89 

5943.96 

5939.31 

5962.18 

5966.90 

5941.96 

5946.05 

 

5921.82 

5921.89 

5937.89 

5927.96 

5923.31 

5946.18 

5952.90 

5927.96 

5932.05 

 

-- 

0.07 

15.99 

6.06 

1.42 

24.28 

31.01 

6.07 

10.16 

 

1005 

1006 

1009 

1007 

1007 

1007 

1008 

1008 

1008 

 

-- 

.78 

.001 

.01 

.23 

<.001 

<.001 

.048 

.01 

Family Conflict 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

5945.85 

5952.15 

5924.15 

 

5925.85 

5934.15 

5910.15 

 

-- 

8.30 

-15.70 

 

1006 

1005 

1007 

 

-- 

.004 

1 

Parental Warmth 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Mo deration 

 

5916.03 

5919.54 

5938.60 

5920.09 

5916.04 

5914.03 

5918.09 

5923.94 

5915.98 

 

5896.03 

5901.54 

5924.60 

5902.09 

5898.04 

5896.03 

5902.09 

5907.94 

5899.98 

 

--- 

3.95 

5.51 

28.57 

6.06 

2.01 

<.001 

6.06 

11.91 

 

1004 

1005 

1007 

1005 

1005 

1005 

1006 

1006 

1006 

 

--- 

.02 

<.001 

.01 

.16 

.99 

.05 

.003 

.14 
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Parental Monitoring 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

5938.62 

5938.86 

5944.82 

5937.38 

5937.23 

5942.27 

5941.69 

5935.41 

5940.41 

 

5918.62 

5920.86 

5932.82 

5921.38 

5921.23 

5926.27 

5927.69 

5921.41 

5926.41 

 

--- 

2.24 

11.96 

0.52 

0.36 

5.40 

6.83 

0.54 

5.55 

 

1004 

1005 

1008 

1006 

1006 

1006 

1007 

1007 

1007 

 

--- 

.13 

.01 

.47 

.56 

.02 

.03 

.76 

.06 

Note. -2LL = -2 log likelihood; AIC = Akaike’s Information Criterion; ∆ = change; A, C, and E are additive genetic, shared 

environmental, non-shared environmental variance components respectively. The best fitting and most parsimonious model is 

indicated in bold. 
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Table 20 

Model Fit Statistics for Moderation Models for Black/African American Sample 

Model AIC -2LL -2LL df p-value 

Familism Comp 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

1334.03 

1338.32 

1350.88 

1335.53 

1337.70 

1332.15 

1333.70 

1346.43 

1338.98 

 

1314.03 

1320.32 

1336.88 

1317.53 

1319.70 

1314.15 

1317.70 

1330.43 

1322.98 

 

-- 

6.28 

22.85 

3.50 

5.66 

.11 

3.66 

16.40 

8.94 

 

210 

211 

213 

211 

211 

211 

212 

212 

212 

 

-- 

.01 

<.001 

.06 

.02 

.74 

.16 

<.001 

.01 

Familism Sup 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

1322.82 

1324.50 

1355.09 

1326.25 

1327.77 

1326.36 

1327.29 

1338.29 

1339.70 

 

1302.82 

1306.50 

1343.09 

1310.25 

1311.77 

1310.36 

1313.29 

1324.29 

1325.70 

 

-- 

3.67 

36.59 

3.75 

5.27 

3.87 

6.79 

17.79 

19.21 

 

210 

211 

214 

212 

212 

212 

213 

213 

213 

 

-- 

.06 

<.001 

.05 

.02 

.049 

.03 

<.001 

<.001 

Familism Ref 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

 

1340.74 

1342.13 

1355.09 

1348.33 

1346.20 

 

1320.74 

1324.13 

1343.09 

1332.33 

1330.20 

 

-- 

3.39 

18.96 

8.20 

6.07 

 

210 

211 

214 

212 

212 

 

-- 

.07 

<.001 

.004 

.01 
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Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

1342.80 

1347.09 

1353.37 

1346.05 

1326.80 

1333.09 

1339.37 

1332.05 

2.67 

8.96 

15.24 

7.92 

212 

213 

213 

213 

.10 

.01 

<.001 

.02 

Familism Obl 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

1347.52 

1349.61 

1351.54 

1347.28 

1351.15 

1345.69 

1345.47 

1350.20 

1352.71 

 

1327.52 

1331.61 

1337.54 

1329.28 

1333.15 

1327.69 

1329.47 

1334.20 

1336.71 

 

-- 

4.01 

10.02 

1.76 

5.64 

0.17 

1.95 

6.68 

9.20 

 

210 

211 

213 

211 

211 

211 

212 

212 

212 

 

-- 

.04 

.02 

.18 

.02 

.68 

.38 

.04 

.01 

Fam Conflict NO CONVERGANCE     

P Warmth 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

1360.34 

1358.34 

1355.09 

 

1340.34 

1340.34 

1343.09 

 

-- 

<.001 

2.75 

 

210 

211 

214 

 

-- 

.99 

.43 

P Monitoring 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

1345.87 

1344.12 

1344.22 

 

1325.87 

1326.12 

1332.22 

 

-- 

0.25 

6.10 

 

208 

209 

212 

 

-- 

.62 

.11 

Note. -2LL = -2 log likelihood; AIC = Akaike’s Information Criterion; ∆ = change; A, C, and E are additive genetic, shared 

environmental, non-shared environmental variance components respectively. The best fitting and most parsimonious model is 

indicated in bold.  
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Table 21 

Model Fit Statistics for Moderation Models for Hispanic Sample 

Model AIC -2LL -2LL df p-value 

Familism Comp 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

833.98 

834.90 

839.46 

834.01 

834.69 

832.94 

832.24 

838.74 

833.76 

 

813.98 

816.90 

827.46 

818.01 

818.69 

816.94 

818.24 

824.74 

819.76 

 

-- 

2.92 

10.55 

1.11 

1.79 

.03 

1.34 

7.84 

2.85 

 

140 

141 

144 

142 

142 

142 

143 

143 

143 

 

-- 

.09 

.01 

.29 

.18 

.86 

.51 

.02 

.24 

Familism Sup 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

833.38 

837.07 

838.91 

835.98 

804.88 

831.42 

833.98 

840.46 

803.70 

 

813.38 

819.07 

824.91 

817.98 

786.88 

813.42 

817.98 

824.46 

787.70 

 

-- 

5.69 

11.53 

4.60 

-26.50 

0.04 

4.60 

11.08 

-25.68 

 

140 

141 

143 

141 

141 

141 

142 

142 

142 

 

-- 

.02 

.01 

.03 

1 

.84 

.10 

.003 

1 

Familism Ref 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

856.38 

855.52 

839.46 

 

836.38 

837.52 

827.46 

 

-- 

1.14 

-10.06 

 

140 

141 

144 

 

-- 

.29 

1 
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Familism Obl 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

Only AC Moderation 

Only CE Moderation 

Only AE Moderation 

Only A Moderation 

Only C Moderation 

Only E Moderation 

 

808.19 

810.93 

837.52 

806.72 

828.64 

807.83 

805.49 

828.69 

804.16 

 

788.19 

792.93 

823.52 

788.72 

810.64 

789.83 

789.49 

812.69 

788.16 

 

-- 

4.74 

34.33 

0.53 

22.45 

1.64 

1.30 

24.50 

-0.03 

 

140 

141 

143 

141 

141 

141 

142 

142 

142 

 

-- 

.03 

<.001 

.47 

<.001 

.20 

.52 

<.001 

1 

Fam Conflict 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

842.57 

842.71 

839.46 

 

822.57 

824.71 

827.44 

 

-- 

2.14 

2.74 

 

140 

141 

144 

 

-- 

.14 

.43 

P Warmth 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

845.62 

844.08 

839.46 

 

825.62 

826.08 

827.46 

 

-- 

0.45 

1.38 

 

140 

141 

144 

 

-- 

.50 

.71 

P Monitoring 

ACE Moderated with rGE 

ACE Moderated without rGE 

No Moderation 

 

844.38 

844.32 

839.46 

 

824.38 

826.32 

827.46 

 

-- 

1.94 

1.13 

 

140 

141 

144 

 

-- 

.16 

.77 

Note. -2LL = -2 log likelihood; AIC = Akaike’s Information Criterion; ∆ = change; A, C, and E are additive genetic, shared 

environmental, non-shared environmental variance components respectively. The best fitting and most parsimonious model is 

indicated in bold

7
9
 



 

  80 

 

Figure 1. Univariate ACE Model 

Note. Additive Genetic Influences are presented as A; Common/Shared Environmental 

Influences are presented as C; Non-Shared/Individual-Specific Environmental Influences 

are presented as E; a, c, and e are path coefficients of A, C, and E; Correlation coefficient 

for A is set to 1 for MZ twins and .5 for DZ twins, and the correlation coefficient between 

C is set to 1 for both MZ and DZ twins.  
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Figure 2. Example Moderated ACE Model 

Note. Moderator (M; i.e., family behaviors and familism) has a potential effect on the path 

coefficients from A, C, and/or E to childhood externalizing behaviors. Only one child of a twin 

pair shown for simplicity. This model accounts for the main effect of the moderator (𝛽𝑀) on 

childhood externalizing behaviors which accounts for any potential gene-environment correlation. 

A, C, and E represent the additive genetic, shared environmental, and non-shared environmental 

influences on childhood externalizing behaviors respectively; a, c, and e, are the unmoderated 

components of the A, C, and E paths coefficients; Mi is the moderator level for a given 

individual; 𝜇 is the mean of externalizing behaviors, 1 = the constant by which 𝜇 is multiplied. 

Interactions between the moderator and A, C, and E are indicated by significant non-zero values 

of 𝛽𝑋, 𝛽𝑌, or 𝛽𝑍 respectively (Purcell, 2002).  
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Figure 3. White Sample: Familism Support - ACE Model - Without rGE 
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Figure 4. White Sample: Familism Obligations – CE Model – Without rGE 
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Figure 5. White Sample: Parental Warmth – ACE Model – With rGE 
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Figure 6. White Sample: Parental Monitoring – ACE Model– Without rGE 
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Figure 7. Black/African American Sample: Familism Composite – ACE Model– With rGE 

  

1 2 3 4 5

0
5

0
1
0

0
1
5

0
2
0
0

2
5
0

Parental Familism Composite

R
a
w

 V
a

ri
a
n
c
e

A

C

E

T

1 2 3 4 5

0
.0

0
.2

0
.4

0
.6

0
.8

Parental Familism Composite

S
ta

n
d

a
rd

iz
e

d
 V

a
ri

a
n
c
e

A

C

E



 

  87 

 

Figure 8. Black African American Sample: Familism Support – AC Model– Without rGE 

  

1 2 3 4 5

0
1

0
0

2
0
0

3
0
0

4
0
0

5
0
0

Parental Familism Support

R
a
w

 V
a

ri
a
n
c
e

A

C

E

T

1 2 3 4 5

0
.0

0
.2

0
.4

0
.6

0
.8

Parental Familism Support

S
ta

n
d

a
rd

iz
e

d
 V

a
ri

a
n
c
e

A

C

E



 

  88 

 

Figure 9. Black African American Sample: Familism Obligations – ACE Model – With 

rGE 
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Figure 10. Black/African American Sample: Familism Referent – AE Model – Without 

rGE 
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Figure 11. Hispanic Sample: Familism Composite – ACE Model – Without rGE 
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Figure 12. Hispanic Sample: Familism Support – ACE Model – With rGE 
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Figure 13. Hispanic Sample: Familism Obligations - ACE Model – With rGE 
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Supplemental Table 1  

Parental Nativity Status 

  % born in US 

Hispanic Sample All ABCD 36% 

Twins 62% 

Black Sample All ABCD 50% 

Twins 44% 

White Sample All ABCD 62% 

Twins 75% 
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Supplemental Table 2 

Predicting Externalizing Behaviors from Familism Composite with the Full ABCD 

Hispanic Sample 

Predictor  SE p 

Age -.05 .02 .02 

Sex -.12 .02 <.001 

Par Edu .04 .03 .13 

Fam income -.12 .03 <.001 

Comp 

Familism 
-.01 .02 .60 

Note. Full ABCD Hispanic Sample (n = 2410); : standardized coefficient; SE: standard 

error; p: p-value; If p-values found were between .001 and .004, they are reported here as 

.00. Site and family clustering were accounted for.  

 

  



 

  110 

Supplemental Table 3 

Predicting Externalizing Behaviors from Familism Support with the Full ABCD Hispanic 

Sample 

Predictors  SE p 
Age -.05 .02 .01 
Sex -.12 .02 <.001 
Par Edu .04 .04 .14 
Fam income -.11 .03 <.001 

Familism Support -.03 .02 .22 

Note. Full ABCD Hispanic Sample (n = 2410); : standardized coefficient; SE: standard 

error; p: p-value; If p-values found were between .001 and .004, they are reported here as 

.00. Site and family clustering were accounted for.  
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Supplemental Table 4 

Parental Report of the Child’s Hispanic/Latin American Group 

Group n % 

Puerto Rican 10 6.6% 

Dominican Republic 2 1.3% 

Mexican 30 19.9% 

Mexican American 61 40.4% 

Chicano 1 .7% 

Central or South American 20 13.2% 

Other Latin American 2 1.3% 

Other Hispanic 21 13.9% 

Don’t Know 4 2.6% 

No Answer 1 .7% 
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Supplemental Table 5 

Predicting Externalizing Behaviors from Composite Familism Squared 

 
White Sample 

(n= 1023) 

Hispanic Sample  

(n=152) 

Black/African American 

Sample 

(n=220) 

  SE p  SE p  SE p 

Age -.02 .04 .60 -.18 .09 .06 .08 .07 .25 

Sex -.13 .04 <.001 -.01 .10 .92 -.13 .09 .13 

Par Edu .07 .04 .10 .17 .11 .17 -.10 .12 .42 

Fam income -.28 .06 <.001 -.33 .15 .03 -.19 .10 .09 

Comp 

Fam 
.22 .32 .47 .88 .83 .27 -1.04 1.53 .50 

Comp Fam 

Squared 
-.26 .32 .42 -.70 .87 .40 .85 1.48 .57 

Note. : standardized coefficient; SE: standard error; p: p-value; If p-values found were 

between .001 and .004, they are reported here as .00. Site and family clustering were 

accounted for.  
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