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Intimate partner violence exposure predicts antisocial behavior via pro-violence attitudes 

among males with elevated levels of cortisol 

Abstract  

The present study tested whether attitudes toward violence mediate the association between 

intimate partner violence exposure and antisocial behavior across adolescence, and whether 

cortisol level moderates these pathways in an ethnically diverse sample of 190 boys from low-

income, urban families. Results suggest that a pathway from intimate partner violence exposure 

at age 12 to antisocial behavior at age 17 is explained by pro-violence attitudes at age 15. Boys 

with greater exposure to intimate partner violence endorsed stronger pro-violence attitudes, 

which predicted increases in antisocial behavior. Further, the pro-violence attitudes to antisocial 

behavior pathway was stronger among boys with heightened versus dampened cortisol levels. 

Results suggest that violent attitudes are important for understanding the cognitive underpinnings 

of antisocial behavior following intimate partner violence exposure, particularly in youth with 

high cortisol levels. Implications for prevention and intervention are discussed with respect to 

targeting malleable child behavior linked to later antisocial behavior.  

Keywords: Violence, Attitudes, Cortisol, Antisocial Behavior, Adolescence 

Intimate partner violence exposure predicts adolescent antisocial behavior via pro-violence 

attitudes among males with elevated levels of cortisol 

Exposure to violence is a robust predictor of future antisocial behavior (AB) in youth 

(Margolin & Gordis, 2000). Based on this established relationship, researchers have turned their 

attention to understanding the mechanisms through which specific types of exposure to violence 

increase risk for AB, with the goal of informing the development of treatments and preventive 

interventions that target these mechanisms (Lochman & Wells, 2004). Research examining 
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Social Information Processing (SIP) (Dodge, Pettit, Bates, & Valente, 1995; Huesmann & 

Guerra, 1997) suggests that cognitive factors mediate pathways from exposure to violence in the 

home to later AB (Dodge et al., 1995). However, beyond SIP models, little work has examined 

the role of attitudes toward violence among teens in promoting AB, particularly among youth 

growing up in low-income, urban environments where such attitudes may be more prevalent, 

accepted, and adaptive (Funk, Baldacci, Pasold, & Baumgardner, 2004; Hyde, Shaw, & 

Moilanen, 2010). Moreover, although studies suggest that both maltreatment and community 

violence predict AB and pro-violence attitudes (Guerra, Rowell Huesmann, & Spindler, 2003; 

McMahon, Felix, Halpert, & Petropoulos, 2009), few studies have examined whether violence in 

the home that is not directed at the child promotes pro-violence attitudes via social learning. 

Finally, many children exposed to these risk factors do not show high levels of AB 

(Martinez‐Torteya, Anne Bogat, Von Eye, & Levendosky, 2009), prompting the need to 

understand biological mechanisms that explain susceptibility to the adverse effects of violence 

exposure. Theories on biological sensitivity to context emphasize that youth with exaggerated 

biological reactivity to stress are most susceptible to harmful environmental experiences and are 

therefore at greater risk for developing behavior problems following exposure to violence 

(Belsky, Bakermans-Kranenburg, & IJzendoorn, 2007; Boyce & Ellis, 2005; Ellis & Boyce, 

2008). However, it is not known whether biological sensitivity to context also increases 

vulnerability for developing AB and acting on pro-violence attitudes following violence 

exposure in adolescence.  

Pubertal onset represents a critical developmental period during which to explore how 

violence exposure might impact the development of AB. Indeed, pubertal onset marks a period 

of rapid increase in frequency of AB particularly among boys, and when AB becomes more 

serious in nature (Moffitt, 1993). In addition, attitudes regarding behavior focused on aggression 

and violence become more stable during puberty (Huesmann & Guerra, 1997). Finally, puberty 

is an important period of development for crystallization in functioning of the stress response 

system (Lupien, McEwen, Gunnar, & Heim, 2009). Together, these findings suggest that violent 

experiences occurring during puberty may have a more marked impact on attitude formation than 

experiences occurring in early childhood or late adolescence. Thus, the primary goals of the 

current study were to: 1) Examine pro-violence attitudes as a mediator of the link between 

intimate partner violence (IPV) exposure and AB in the transition from early to late adolescence 
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in a sample of boys raised in low-income, urban environments; and 2) Examine whether the link 

between IPV exposure and AB was moderated by cortisol. 

IPV Exposure, Pro-Violence Attitudes, and AB 

Numerous studies have established exposure to violence across multiple contexts during 

childhood and adolescence as a risk factor for AB in youth (Margolin & Gordis, 2000; Tolan, 

2016). Social learning theories have provided accounts for the effects of exposure to violence on 

externalizing behaviors, suggesting that youth learn by observing behaviors and their 

consequences (Bandura, 1978). Exposure to violence in the home that is perpetrated by a 

caregiver may provide a powerful learning opportunity for youth, as youth are likely to imitate 

the behavior of role models, a status often assigned to parents (Bricheno & Thornton, 2007; 

Hurd, Zimmerman, & Reischl, 2011). Research supports this notion, finding that youth are at 

greater risk of becoming a perpetrator and engaging in AB more broadly after growing up in a 

home with high versus low levels of IPV (Ireland & Smith, 2009; Stith et al., 2000).  

A plausible mechanism through which IPV exposure increases risk for AB is the 

development of pro-violence attitudes. IPV exposure is thought to contribute to attitude 

formation in youth by reinforcing the normalcy and acceptability of violence and promoting 

violence as a viable problem-solving strategy (Huesmann & Guerra, 1997). According to SIP 

models, these experiences lead to the incorporation of violence into youths’ cognitive schemas, 

resulting in increases in AB (Ng-Mak, Salzinger, Feldman, & Stueve, 2002). However, there is 

mixed evidence from studies that have explored links among violence exposure, pro-violence 

attitudes, and AB around the timing of puberty. For example, violence normalization was found 

to be a mechanism leading to increases in AB following neighborhood and community violence 

exposure in an ethnically diverse sample of children ages 9 to 12 from urban neighborhoods 

(Guerra et al., 2003) and in a primarily African American sample of youth ages 10 to 14 

recruited from low income schools in Chicago (McMahon et al., 2009). However, another study 

showed that exposure specifically to inter-parental aggression at age 12 was not related to pro-

violence attitudes at age 12 or delinquency-related violence at ages 16 and 17 (Brendgen, Vitaro, 

Tremblay, & Wanner, 2002). Thus, more research is needed to test whether pro-violence 

attitudes explain the specific link between IPV exposure and AB, particularly while controlling 

for other co-occurring exposures to violence (i.e., community violence). 

Elevated Cortisol Levels as a Marker of Vulnerability 
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 Although IPV exposure has been linked to the formation of pro-violence attitudes and 

AB, not all children show these attitudes following such exposures. Biological Sensitivity to 

Context theory suggests that biological reactivity to environmental stressors (e.g., increased heart 

rate) moderates the effects of environmental stressors on future health and behavior (Belsky et 

al., 2007; Boyce & Ellis, 2005; Ellis & Boyce, 2008). Specifically, youth with heightened stress 

reactivity are thought to be more likely to develop health and behavior problems in the context of 

high adversity. Previous studies have captured biological sensitivity to context by measuring 

physiological reactivity to stress, including heart rate, mean arterial blood pressure (MAP), 

respiratory sinus arrhythmia (RSA), and pre-ejection period (PEP) (Ellis, Essex, & Boyce, 2005; 

Obradović, Bush, Stamperdahl, Adler, & Boyce, 2010). An alternative, non-invasive way to 

measure biological sensitivity to context is to study the stress hormone cortisol, a product of 

Hypothalamic-Pituitary-Adrenal (HPA) axis activation. Circulating levels of cortisol have been 

widely used in research to understand social and environmental influences on functioning of the 

stress response system and how responsivity of the stress response system relates to future health 

and behavior problems (Hunter, Minnis, & Wilson, 2011; Jessop & Turner-Cobb, 2008). For 

example, it is well-documented that exposure to chronic and traumatic stress can lead to HPA 

axis dysregulation across the lifespan (De Bellis & Zisk, 2014; Miller, Chen, & Zhou, 2007). 

Previous research has established that both hyper- and hypo-activation of the HPA axis are 

associated with mental health outcomes (Ehlert, Gaab, & Heinrichs, 2001; Tsigos & Chrousos, 

2002).  

Cortisol output is a good candidate to index biological sensitivity to context because 

cortisol release is sensitive to social and environmental challenges (Dickerson & Kemeny, 2004). 

In the first study to test biological sensitivity to context theory formally, Obradović et al. (2010) 

found an interaction between adversity and cortisol reactivity, such that 4 to 6 year-old children 

with heightened cortisol reactivity reported lower prosocial behavior in high adversity 

environments and higher prosocial behavior in low adversity environments (Obradović et al., 

2010). This finding suggests youth with higher levels of cortisol are more sensitive to both the 

positive and negative aspects of the environment, faring better in low-adversity environments 

and worse in high-adversity environments compared to youth who are less biologically 

responsive (Belsky & Pluess, 2009). Thus, in the context of IPV exposure, youth with higher 

levels of cortisol may be more receptive to IPV and therefore, more susceptible to developing 
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and acting on pro-violence attitudes, ultimately contributing to greater AB. This hypothesis is 

consistent with a biological sensitivity to context framework, but has yet to be tested empirically. 

The Present Study 

 Despite evidence implicating violence exposure within the home as an important 

contributor to attitudes and behavior pertaining to violence (Flood & Pease, 2009), less is known 

about how exposure to IPV contributes to pro-violence attitudes and broader AB during 

adolescence in ethnically diverse samples of youth. Further, few studies have explored how 

youths’ biological sensitivity to context influences the adoption of pro-violence attitudes and AB 

across adolescence. In the present study, we tested a developmental pathway linking IPV 

exposure during early adolescence to later adolescent AB via pro-violence attitudes in an 

ethnically diverse sample of boys from low-income families. We also examined IPV exposure 

during early and middle childhood to test the specificity of IPV in early adolescence as a 

predictor of pro-violence attitudes and AB in adolescence. We hypothesized that increased 

exposure to IPV at age 12 would lead to a stronger pro-violence attitude at age 15, resulting in 

greater frequency of AB at age 17. Moreover, we expected that there would be an indirect effect 

from IPV to AB via pro-violence attitudes (i.e., adoption of pro-violence attitudes will explain 

part of the pathway from IPV to AB). We also examined whether cortisol levels during the study 

protocol moderated vulnerability for adopting a pro-violence attitude and engaging in AB 

following IPV exposure. In line with biological sensitivity to context theory (Ellis & Boyce, 

2008), we expected pathways between IPV exposure and pro-violence attitudes to AB to be 

stronger for boys with higher levels of cortisol (i.e., index of greater biological sensitivity to 

context). Finally, we examined these developmental pathways in boys because, compared to 

girls, boys are at greater risk of adopting pro-violence attitudes and engaging in AB (Archer, 

2004; Flood & Pease, 2009; Funk, Elliott, Urman, Flores, & Mock, 1999), and may differ in their 

biological response to stress (Bouma, Riese, Ormel, Verhulst, & Oldehinkel, 2009; Kudielka & 

Kirschbaum, 2005).  

Method 

Participants 

 Participants were part of the Pitt Mother & Child Project (PMCP), a longitudinal study of 

child vulnerability and resiliency in low-income families (Shaw, Gilliom, Ingoldsby, & Nagin, 

2003; Shaw, Hyde, & Brennan, 2012). Boys rather than girls were selected because of the 
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former’s higher rates of serious AB in later childhood and adolescence, a primary focus of the 

study (Trentacosta et al., 2011). In 1991 and 1992, 310 infant boys and their mothers were 

recruited from Women, Infants, and Children (WIC) Nutrition Supplement Clinics when the 

boys were between 6 and 17 months old. At the time of recruitment, 53% of the target children in 

the sample were European-American, 36% were African-American, 5% were biracial, and 6% 

were of other races (e.g., Hispanic-American or Asian American). Two-thirds of mothers in the 

sample had 12 years of education or less. The mean per capita income was $241 per month 

($2,892 per year), and the mean Hollingshead SES score was 24.5, indicative of a low 

socioeconomic standing (SES) sample. Thus, boys in this study were considered at elevated risk 

for AB because of their SES, gender, and urbanicity, a notion that has been validated by their 

relatively high rate of arrests/court petitions as juveniles: 38% (Shaw et al., 2012). 

 Retention rates were generally high at each of the 13 time points from age 1.5 to 17 years 

of age. Ninety to 94% of the initial 310 participants completed assessments at ages 5 and 6; some 

data were available on 89% (n = 275) of participants at ages 10, 11, or 12; and some data were 

available on 89% (n = 272) of participants at ages 15, 16, or 17 (Hyde et al., 2010; Shaw et al., 

2012). The present study only includes a subset of families whose target children had complete 

cortisol data at the age 12 assessment (n = 190). The 190 families included in the subsample did 

not differ from those excluded on racial/ethnicity or average monthly income (p > .40). 

However, mothers of target children with complete cortisol data at age 12 had a higher 

educational attainment and SES at the age 18-month assessment compared to families excluded 

from the study (p < .05). 

Procedures 

 Target children and their families participated in 2- to 3-hour visits in the home and/or 

the lab almost yearly from age 1.5 to 22 years, with data collection occurring within the home at 

2, 5, 5.5, 8, 10, 12, 15, and 17 years, and in the lab at 2, 3.5, 6, 11, 20, and 22 years. In addition, 

participants completed assessments via mail, phone, and/or online at 3, 16, 18, 21, and 23 years. 

Home assessments included structured observational tasks that are not the focus of the present 

report (Shaw et al., 2003). During assessments, caregivers and when sufficiently old, target 

children completed questionnaires regarding sociodemographic characteristics, family issues 

(e.g., parenting, family members’ relationship quality), and child behavior. Caregivers were 
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primarily mothers but also included fathers, stepparents, and grandparents. Participants were 

reimbursed for their time (Shaw et al., 2012). 

Measures 

 Intimate partner violence (IPV) exposure. Exposure to IPV was assessed at age 12 

with primary caregiver report on the Physical Aggression subscale from the Conflict Tactics 

Scale (Straus, 1979), a widely-used parent-report measure of conflict and violence in intimate 

relationships. The Physical Aggression subscale consists of ten items each on a 6-point Likert 

scale ranging from “Never” to “More than 20 times.” Sample items include “slapped the other 

one” and “kicked, bit, or hit with a fist.” Items were summed to create a composite score, such 

that higher scores represent greater frequency of IPV exposure over the past six months at age 12 

(α = .78). At the age 12 assessment, 15.8% of the parents reported that they were not currently 

dating or living with anyone. However, parents still completed the Conflict Tactics Scale to 

capture conflict and violence in current and past relationships over the previous 6 months. 

Exposure to IPV was also assessed at 3.5, 6, and 10 years with the Conflict Tactics Scale (Straus, 

1979) and included as a covariate in models to make sure that any effects found were of IPV 

during early adolescence and not the stability of this exposure since early childhood. Higher 

scores represent greater frequency of IPV exposure over the past year at age 3.5 (α = .89) and 

past six months at age 6 (α = .93) and 10 (α = .81). 

Pro-violence attitudes. Pro-violence attitudes were measured at age 15 by youth reports 

on the Culture of Violence subscale from the Attitudes Towards Violence scale (Funk et al., 

1999). The Culture of Violence subscale captures adolescents’ acceptance and value of violence 

in the community and consists of seven items, each on a 5-point Likert scale ranging from 

“Strongly Disagree” to “Strongly Agree”. Example items include “I could see myself committing 

a violent crime in 5 years” and “It’s okay to use violence to get what you want.” Items were 

summed and higher scores indicate stronger pro-violence attitudes. Reliability for the Culture of 

Violence subscale was not ideal, but acceptable, and lower in this sample of boys (α = .66) than 

the sample of boys and girls on which this measure was normed (α = .75) (Funk et al., 1999). 

Antisocial behavior (AB). AB was assessed at age 17 with the Self-Report of 

Delinquency (SRD) (adapted from Elliott, Huizinga, & Ageton, 1985), a measure of the 

frequency with which youth engaged in AB over the past year. The SRD consists of 62 items, 

which youth rated on a 3-point Likert scale ranging from “Never” to “More often,” with items 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Running head: Intimate partner violence predicts antisocial behavior  8 
 

This article is protected by copyright. All rights reserved 

summed and higher scores indicating greater frequency of AB (α = .93). Sample items include 

“Have you hit one of your parents” and “Have you taken something from a store without paying 

for it.” AB was also assessed at age 12 with the younger version of the SRD, which consists of 

26 items (α = .82). 

Cortisol. At the 12-year home-based assessment, target children provided three saliva 

samples during different parts of the assessment. Immediately upon arrival at the home, 

following consent procedures, the first saliva sample was collected (Time [T]-45 minutes). 

Participants then completed questionnaires for 40 minutes, including the Hot Topics Parent/Child 

form (adapted from Hetherington et al., 1992), used to identify issues of contention between the 

target child and their caregiver(s) for discussion during a family interaction task. Target children 

then completed a 5-minute relaxation protocol during which they were instructed to sit quietly 

and read a comic book of their choice. At the end of 5 minutes, the second saliva sample was 

collected (T-0 minutes). Following collection of the second saliva sample, target children and 

their caregiver(s) completed a family interaction task where they discussed “hot topics” derived 

from the Hot Topics Parent/Child form for 6 minutes, engaged in a parental monitoring task for 5 

minutes, then discussed family attitudes about substance use for 7 minutes, before taking a 

family picture. This sequence of family tasks lasted approximately 25 minutes. Participants 

completed questionnaires for 45 minutes following completion of the family interaction task, at 

which time the final saliva sample was collected (T+70 minutes). 

All saliva samples were collected between the hours of 9 AM and 3 PM (Mean interview 

start time = 11:13AM). Following home assessments and upon return to the laboratory, saliva 

samples were immediately frozen until time of assay. Saliva samples were assayed for cortisol 

using a high sensitivity salivary cortisol enzyme immunoassay kit (Cat. No. 1-0102/1-0112) from 

Salimetrics (State College, PA). For the majority of participants, raw cortisol concentrations 

were highest at sample 1 (M = 0.22 µg/dL) and declined throughout the visit, suggesting 

participants were most biologically responsive to the arrival of the study team, potentially 

because of anticipatory stress or novelty of the situation, and less responsive to other portions of 

the assessment (sample 2 M = 0.20 µg/dL; sample 3 M = 0.13 µg/dL).  

Because of our interest in youths’ overall sensitivity to context, Area Under the Curve 

with Respect to Ground (AUCg) was calculated to measure the total secretion of cortisol across 

the three sampling times (Pruessner, Kirschbaum, Meinlschmid, & Hellhammer, 2003) during 
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the study protocol. We were particularly interested in youth with heightened levels of cortisol; 

therefore, we used a median split to create a heightened (n = 95, M AUCg = 30.90, SD = 13.35) 

and dampened cortisol level group (n = 95, M AUCg = 12.73, SD = 3.46). A median split allows 

for equal-sized groupings, accounts for non-normality of the data, and utilizes the entire sample. 

Findings did not differ when a Mean split approach was used. In this sample, medication use was 

not associated cortisol concentrations at the three sampling times or cortisol AUCg. 

Covariates. To account for ethnic differences in attitudes towards violence, use of 

violent behavior (Funk et al., 1999), and HPA axis function (DeSantis et al., 2007), race was 

included in analyses by creating a dummy code for “White” (n = 103) and “Non-White” (n = 87) 

youth. To account for potentially confounding effects of exposure to neighborhood violence, 

which has been previously found to impact pro-violence attitudes and HPA axis function (Guerra 

et al., 2003; McMahon et al., 2009; Peckins, Dockray, Eckenrode, Heaton, & Susman, 2012), 

neighborhood dangerousness was assessed via parent report at the age 10 assessment using the 

Me and My Neighborhood (Pitt Mother and Child Project, 2001) questionnaire. The 

neighborhood dangerousness factor is a sum score consisting of 14 items on a 4-point Likert 

scale ranging from “Never” to “Often,” with higher scores equaling greater levels of 

neighborhood dangerousness in the past year (α = .90). Example items from the neighborhood 

dangerousness factor included “a family member was robbed or mugged” and “a family member 

was stabbed or shot” in the participant’s neighborhood.  

To account for youth hostile attribution biases, the Dodge Social Information Processing 

Task (Dodge & Somberg, 1987) was administered to target youth at the 10- and 11-year 

assessments. Interviewers orally presented the target child with eight social vignettes and 

accompanying pictures. In each vignette, the behavior of another boy leads to a negative 

outcome for the target child (e.g., being bumped), with the intentions of the other boy left 

ambiguous. Following each vignette, the target child was asked to assess the child’s attribution 

of intent of the ‘other boy’ (i.e., did the other boy hurt the target child on purpose?) and how they 

would respond in the situation (e.g., tell a teacher, yell at the boy). The attributions were coded 

“hostile” if the target child responded that the ‘other boy’ performed the action on purpose. A 

sum score of the total number of hostile attributions was created, with higher scores indicating 

greater frequency of hostile attributions (α = .64). Scores from the age 10 assessment were used 

in analyses and supplemented with scores from age 11 when missing (n = 12). As earlier AB 
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could be associated with later pro-violence attitudes and AB (Moffitt, 1993), we controlled for 

age 12 AB in the model. Moreover, because IPV is likely to be relatively stable over time 

(Thompson et al., 2006), we controlled for IPV exposure at ages 3.5, 6, and 10 to assess the 

unique effects of this experience during the transition to adolescence. 

Results 

Analytic Plan 

 Structural equation models (SEM) were examined in MPlus version 7 (Muthén & 

Muthén, 2012) to test: (1) whether pro-violence attitudes at age 15 mediated the association 

between IPV exposure at age 12 and AB at age 17; and (2) whether overall levels of cortisol 

moderated these pathways using a multi-group moderated-mediation approach, comparing youth 

based on overall cortisol levels (heightened vs. dampened cortisol levels). Specifically, we fixed 

all pathways in the two groups to be equal (i.e., fully-fixed model) and incrementally freed the 

pathways of interest, allowing them to vary between the two groups (MacKinnon, Fairchild, & 

Fritz, 2007). A pathway was considered to be significantly different between youth with 

heightened and dampened cortisol levels when model fit significantly improved between the 

fully-fixed model and the model with the pathway of interest freely estimated. Models accounted 

for child race, exposure to IPV at 3.5, 6, and 10 (each age in a separate model), neighborhood 

dangerousness at age 10, hostile attributions at age 10, and AB at age 12. We modeled 

correlations instead of direct effects between exogenous and endogenous variables that were 

measured at the same age (i.e., hostile attributions and neighborhood dangerousness at age 10, 

IPV and AB at age 12). Parameters were estimated using Maximum Likelihood Estimation with 

robust standard errors (MLR) and 95% confidence intervals (CI) for indirect effects that were 

obtained using bias corrected bootstrapping (Dearing & Hamilton, 2006). We estimated indirect 

effects using bias corrected bootstrapping rather than older methods of mediation analysis (e.g., 

Baron & Kenny, 1986), because bootstrapping indirect effects is statistically more powerful and 

does not assume normality of the distribution of indirect effects, an assumption frequently 

violated in practice (Dearing & Hamilton, 2006; Zhao, Lynch Jr, & Chen, 2010). Significant 

improvement in model fit for MLR estimated models was determined using the Satorra-Bentler 

Scaled Difference Chi-Square Test (Bryant & Satorra, 2012).  

Descriptive Analyses 
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Descriptive statistics and bivariate correlations among study variables are presented in 

Table 1. In line with our hypotheses, IPV exposure at age 12, pro-violence attitudes at age 15, 

and AB at age 17 were all positively and significantly correlated. Overall cortisol level (cortisol 

AUCg) at age 12 was positively correlated with neighborhood dangerousness at age 10 and IPV 

exposure at age 12, suggesting that youth exposed to higher levels of violence both at home and 

in the community had higher cortisol concentrations throughout the study protocol. Among the 

covariates, IPV exposure and neighborhood dangerousness at age 10 and AB at age 12 were also 

positively correlated with AB at age 17. 

Pro-violence Attitude Mediates the IPV Exposure to AB Association 

We fit an SEM to test whether there was an indirect effect of IPV exposure at age 12 and 

AB at age 17 via pro-violence attitudes at age 15. We found significant direct pathways from 

greater IPV exposure at age 12 to stronger pro-violence attitudes at age 15 (B = .61, SE = .27, β 

= .30, p < .05), and from pro-violence attitudes at age 15 to more severe AB at age 17 (B = 1.10, 

SE = .32, β = .33, p < .001). Moreover, bias corrected bootstrapped 95% CI’s also revealed a 

significant indirect effect from IPV exposure to AB via pro-violence attitudes (indirect estimate 

= .67, bootstrapped 95% CI [0.11, 1.68]; Figure 1).  

Moderation by Biological Sensitivity to Context (i.e., indexed via overall levels of cortisol) 

 Results from the multi-group moderation model revealed group differences in the 

pathway between IPV exposure to AB via pro-violence attitudes based on overall levels of 

cortisol (Figure 2). Compared to a model in which all pathways were fixed to be the same across 

both groups, model fit significantly improved when the pathway from pro-violence attitude at 

age 15 to AB at age 17 was freely estimated, Satorra-Bentler Scaled Difference χ2 (1) = 4.50, p < 

.05, indicating that youth with higher levels of cortisol differed significantly in this pathway (i.e., 

cortisol level group moderated the pro-violence attitude to AB pathway).  

We explored each pathway in turn. First, a stronger pro-violence attitude at age 15 

predicted greater AB at age 17 more strongly among youth with heightened (B = 1.54, SE = .49, 

β = .47, p < .01) versus dampened (B = .77, SE = .35, β = .23, p < .05) levels of cortisol at age 

12. Second, consistent with our hypothesis, there was a trend for greater IPV exposure at age 12 

to be related to stronger pro-violence attitudes at age 15 among boys with heightened (B = .72, 

SE = .39, β = .40, p < .10), but not dampened (B = .23, SE = .34, β = .09, ns) levels of cortisol at 

age 12. Finally, consistent with our hypothesis, the indirect pathway from IPV exposure at age 
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12 to AB at age 17 via pro-violence attitudes at age 15 was significant only among boys with 

heightened (indirect estimate = 1.11, bootstrapped 95% CI [0.12, 3.62]; direct estimate = .40, 

bootstrapped 95% CI [-2.19, 2.15]) and not dampened (indirect estimate = .17, bootstrapped 95% 

CI [-0.35, 1.26]) levels of cortisol at age 12 (Figure 2). However, despite the indirect pathway 

differing in magnitude and significance between the groups, there was no statistically significant 

(at p < .05) moderation of the pathways from IPV exposure at age 12 to pro-violence attitude at 

age 15, or from IPV exposure at age 12 to AB at age 17. Thus, cortisol level group only formally 

moderated the path from pro-violence attitude at age 15 to AB at age 17. 

Finally, to account for exposure to violence earlier in childhood, and examine the 

specificity of findings for exposure to IPV during early adolescence, we tested a model that 

included IPV exposure at age 3.5, 6 or 10. We found a similar pattern of findings, although the 

indirect effect of IPV exposure at age 12 on later AB was significant only at a trend-level when 

controlling for IPV exposure at age 6. Overall however, these additional models suggest that 

exposure to IPV in early adolescence (age 12) has a unique influence on attitudinal pathways to 

AB, over and above exposure to this context earlier in childhood.  

Discussion 

 The current study tested whether IPV exposure during early adolescence shapes attitudes 

toward violence in mid-adolescence and leads to greater AB in late adolescence, and whether 

HPA axis function moderated these pathways in an ethnically diverse sample of boys at risk for 

engaging in AB. Consistent with our hypotheses, we found that IPV exposure at age 12 predicted 

AB at age 17 via pro-violence attitudes at age 15. Furthermore, this finding was particularly 

strong among boys with heightened, but not dampened, levels of cortisol at age 12. These 

significant direct and indirect pathways emerged even after accounting for the effects of 

exposure to neighborhood violence, another violence exposure and well-established risk factor 

for pro-violence attitudes and AB in boys (Fowler, Tompsett, Braciszewski, Jacques-Tiura, & 

Baltes, 2009; Guerra et al., 2003; McMahon et al., 2009). Furthermore, we accounted for stable 

individual variations in hostile attributions, a component of SIP that has previously been linked 

to AB (Hyde et al., 2010), showing that findings were specific to pro-violence attitudes rather 

than simply hostile attribution biases more broadly. Finally, these results also remained when 

accounting for earlier exposure to IPV, suggesting a unique contribution of experiencing IPV at 

age 12 toward adolescent AB. Thus, our findings advance the field by identifying pro-violence 
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attitudes as an important cognitive mechanism through which the association between IPV 

exposure and AB can be explained in adolescent boys. Further, this research contributes to the 

biological sensitivity to context literature by providing evidence that cortisol levels modulate the 

risk for acting on pro-violence attitudes. Our focus on the cognitive and attitudinal mechanisms 

is vital for extending our understanding of how AB develops and informs specific targets for 

youth-focused interventions to reduce AB (Galán, Choe, Forbes, & Shaw, 2017; Galán, Shaw, 

Dishion, & Wilson, 2017; Hyde et al., 2010). 

Exposure to IPV Increases AB via Pro-Violence Attitudes 

 The present study demonstrated that violence experienced within the home perpetrated by 

caregivers, albeit not directed at the child, has an effect on AB via pro-violence attitudes over 

and above exposure to other forms of conflict, including violence exposure in the community or 

neighborhood. Our results are thus consistent with extant literature and suggest that 

normalization and acceptability of violence are critical risk factors for the development of AB in 

adolescence (Guerra et al., 2003; McMahon et al., 2009), particularly when the exposure is 

modeled via caregiver violence. At the same time, our findings differ from those of Brendgen 

and colleagues (2002) who found that inter-parental aggression did not predict pro-violence 

attitudes and violence or specifically dating violence in adolescence. The difference in findings 

may be attributable to differences in measurement approaches: We assessed a broad measure of 

AB that included violence, rule-breaking, theft, and substance use, whereas Brendgen and 

colleagues focused on a narrower four-item measure of physical violence perpetrated specifically 

in delinquency-related contexts. However, the divergence in findings among these studies 

emphasizes the need for further research on this topic.  

Cortisol Levels and AB 

 In line with predictions based on the biological sensitivity to context framework, we 

found that the effect of IPV exposure on AB via pro-violence attitudes was present among youth 

with heightened but not dampened levels of cortisol. It is not surprising that the risk for pro-

violence attitudes in relation to subsequent AB was stronger for boys with heightened cortisol. 

Elevated endogenous cortisol concentrations and exogenously administered cortisol have been 

linked with increases in high-risk behavior and aggressive behavior (Böhnke, Bertsch, Kruk, 

Richter, & Naumann, 2010; Putman, Antypa, Crysovergi, & van der Does, 2009; van Bokhoven 

et al., 2005). Interestingly however, cortisol levels at age 12 only moderated the risk between 
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pro-violence attitudes and future AB and not the risk for developing pro-violence attitudes 

following IPV exposure. Although the moderating effect of cortisol on these pathways has not 

been tested extensively in the literature, this non-significant finding was unexpected, as cortisol 

levels have previously been related to learning and memory, particularly of emotionally arousing 

stimuli (Cahill, Gorski, & Le, 2003; van Ast et al., 2013). Nevertheless, although sensitivity to 

social and environmental challenge produces a rise in cortisol concentrations, making cortisol a 

promising biomarker of biological sensitivity to context, it may be that other measures of 

biological sensitivity (e.g., RSA) (Obradović et al., 2010) or the coordination between multiple 

systems (Obradović & Boyce, 2009) might be better suited to test models of biological 

sensitivity to context with the outcome of AB. 

Strengths and Limitations 

 Although this study had several strengths, including the use of: an at-risk sample, a 

prospective longitudinal design, conservative autoregressive path models, several relevant 

covariates added to test specificity of pathways, and a multi-method, multi-informant 

measurement battery that assessed context, biology, attitudes, and behaviors, the findings should 

be considered within the context of several limitations. First, the sample consisted of boys from 

low-income families living in urban neighborhoods. Although the sample composition is a 

strength for establishing mechanistic pathways to AB within high-risk urban boys, the findings 

may not generalize to girls, youth living in rural or suburban neighborhoods, or youth from 

higher SES families. Further, the present study did not address internalizing disorders that may 

co-occur with AB (Sareen, Stein, Cox, & Hassard, 2004). Based on the known gender 

differences in the perpetration of violence, attitudes toward violence (Funk et al., 1999), and 

endorsement of AB and internalizing problems (Bangasser & Valentino, 2014; Eley, 

Lichtenstein, & Stevenson, 1999), future studies should test whether pro-violence attitudes also 

mediate the association between IPV exposure and AB in a sample of girls and if these pathways 

are specific to AB or psychopathology more broadly.  

Second, the present analyses were unable to control directly for earlier HPA axis 

function, pro-violence attitudes, and traumatic stress, nor test the interrelationships among these 

biopsychosocial indices over time. For example, the HPA axis can become dysregulated in youth 

who have experienced chronic or traumatic stress, resulting in an elevated or attenuated cortisol 

response to future stressors (Trickett, Noll, Susman, Shenk, & Putnam, 2010). Without 
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longitudinal data on HPA axis function and pro-violence attitudes, we were unable to test how 

exposure to IPV shaped HPA axis responsivity over time and therefore, whether there were shifts 

in sensitivity to context. Future studies should test the association between IPV exposure, pro-

violence attitudes, and AB with data that allow for change over time to capture more fully the 

mechanistic process through which IPV exposure shapes attitude formation and HPA axis 

functioning across adolescence in youth at risk for AB.  

 A final limitation is in our inability to control for time of day of saliva collection and the 

measurement of overall concentrations of cortisol. We were unable to control for time of day in 

models because overall cortisol level was not modeled as a main effect but instead, included as a 

multi-group moderator. Further, our measure utilized three saliva samples, collected over a 

period of approximately 2 hours and may have captured responsivity to the study protocol rather 

than reactivity to an established stress paradigm. The measure of overall cortisol levels may have 

also captured the normative decline in cortisol that occurs throughout the day. Thus, it is not 

possible to conclude from the present findings whether heightened or dampened reactivity to a 

well-studied acute stressor would also affect vulnerability for adopting a pro-violence attitude 

and engaging in AB. At the same time, previous studies have utilized similar saliva collection 

protocols by measuring cortisol responsivity with three samples of cortisol during a study session 

(Aiyer, Heinze, Miller, Stoddard, & Zimmerman, 2014; Lee et al., 2017), with our results 

suggesting that a home-based assessment may be a stressor in and of itself. However, caution 

should be used when comparing the findings from the present study to other studies using 

laboratory-based stress reactivity paradigms. Thus, we suggest our findings regarding the 

moderating role of overall cortisol concentrations be considered as preliminary and used to guide 

future research on this important topic, particularly based on our strong primary finding that pro-

violence attitudes partially explain the risk of engaging in AB following IPV exposure during 

adolescence. 

Translational Implications and Summary 

 The study of pro-violence attitudes in adolescence offers a unique opportunity to gauge 

how contextual experiences such as IPV exposure shape the perception of violence as being 

acceptable and valued in society during a period when attitudes become more stable (Huesmann 

& Guerra, 1997), and when covert and more serious AB is increasing in frequency (Moffitt, 

1993). Our findings suggest a potential target for developing preventive interventions for boys 
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exposed to IPV in early adolescence – attitudes about violence, that were found to be reliably 

linked to later AB (Herrenkohl et al., 2000). Findings from the present study also highlight the 

importance of considering both cognitive and biological mechanisms through which exposure to 

IPV in early adolescence can be linked to AB in late adolescence. 
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Table 1  

Descriptive Statistics and Correlations for Study Variables 

 n M (SD) 1 2 3 4 5 6 7 8 9 

1 Intimate Partner Violence (3.5y) 176 2.99 (5.56)          

2 Intimate Partner Violence (6y) 138 22.35 (5.54) .19*         

3 Intimate Partner Violence (10y) 133 1.95 (2.81) .15Ŧ .23*        

4 Neighborhood Dangerousness (10y) 168 9.13 (8.92) .17* .13 .34**       

5 Hostile Attributions (10y) 186 4.60 (1.95) .06 -.12 -.11 -.06      

6 Intimate Partner Violence (12y) 144 .69 (1.82) .11 .26** .45** .47** -.19*     

7 AB (12y) 188 2.48 (3.57) .15* .08 .26** .26** -.06 .45**    

8 Cortisol AUCg (12y) 190 21.81 (13.32) .10 .05 .06 .17* .06 .23** .11   

9 Pro-violence Attitude (15y) 176 3.88 (3.84) -.09 .07 -.10 .11 -.05 .33 .26** .05  

10 AB (17y) 170 13.18 (12.44) .02 .14 .22* .30** -.04 .30** .43** .06 .44** 

Note. ** p < .01; * p < .05; Ŧ p < .10; AB = Antisocial Behavior; AUCg = Area Under the Curve with Respect to Ground; Maximum 

likelihood estimation with robust standard errors was used, resulting in the final sample size of N=190  
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