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Patterns of Sensitivity to Parenting and Peer Environments: 
Early Temperament and Adolescent Externalizing Behavior

Irene Tung, Amanda N. Noroña, Julia E. Morgan, Barbara Caplan, Steve S. Lee, and Bruce 
L. Baker
Department of Psychology, University of California, Los Angeles

Abstract

Although parenting behavior and friendship quality predict adolescent externalizing behaviors, 

individual differences in temperament may differentially affect susceptibility to these factors over 

time. In a multi-method and multi-informant study of 141 children followed prospectively from 

toddlerhood to adolescence, we tested the independent and interactive associations of age 3 

reactive temperament (e.g., negative emotionality) and age 13 observed parenting (i.e., positive 

and negative behavior) and friendship (i.e., conflict and warmth), with multi-informant ratings of 

age 15 aggression and rule-breaking behavior. Negative parenting predicted growth in parent-rated 

externalizing behavior, but only for adolescents with early reactive temperament. Temperament did 

not affect sensitivity to positive parenting or friendship. Results are discussed in the context of 

differential susceptibility theory and intervention implications for adolescents.
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Youth externalizing behavior (EB), including overt (e.g., aggression, hitting) and covert 

offenses (e.g., rule-breaking, stealing), is one of the costliest public health problems in North 

America (Foster & Jones, 2005; Welsh et al., 2008). Identifying early predictors of EB, 

including stable individual factors and malleable environmental factors, is critical to 

designing effective psychosocial intervention and prevention programs for high-risk youth. 

EB is dynamic across development, given changes in its phenomenology, causal influences, 

severity, and contexts (e.g., home vs. school). The prevalence of EB increases significantly 

in adolescence, particularly in mid-late adolescence (Moffitt, 1993). These rapid behavioral 

changes make adolescence an important developmental period to investigate. Some EB is 

transient and mild, perhaps normative or even adaptive (Roisman, Monahan, Campbell, 

Steinberg, & Cauffman, 2010), with aggression and rule-breaking behaviors decreasing for 

most adolescents in the transition to adulthood. In contrast, severe adolescent EB, especially 

persistent EB across multiple contexts, predicts poor adult mental health, social, and legal 

outcomes (Moffitt & Caspi, 2001; Youngstrom, 2011). Thus, understanding how early 
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dispositional factors (e.g., temperament) and environmental factors (e.g., parenting, peer 

relationships) influence EB trajectories will facilitate innovations in intervention and 

prevention.

Negative parenting behavior, including hostility, harsh discipline, inconsistent caregiving, 

and detached parenting, is perhaps the most widely-examined environmental factor linked to 

EB onset and persistence (Flouri & Midouhas, 2017; Stormshak, Bierman, McMahon, & 

Lengua, 2000). Despite its potency, there is tremendous variation in the short- and long-term 

outcomes for children exposed to negative parenting. Several biologically-based factors 

related to EB may affect children’s sensitivity to early social experiences (Ellis & Boyce, 

2011; Pluess, 2015), including temperament, a relatively stable construct that reflects 

individual differences in neurobiological reactivity in response to stress (Moore & Depue, 

2016). Early studies of the “diathesis-stress” (or “dual-risk”) framework proposed that risk 

factors, such as reactive temperament, not only directly affected child outcomes but 

heightened vulnerability to social stress (Blackson, Tarter, & Mezzich, 1996; Kiff, Lengua, 

& Zalewski, 2011). For example, early difficult temperament has been linked with 

hyperactivity and aggression in middle childhood and late adolescence (Olson, Bates, Sandy, 

& Lanthier, 2000), as well as vulnerability to negative caregiving environments (Belsky, 

Hsieh, & Crnic, 1998).

Importantly, however, many studies assuming a diathesis-stress framework did not consider 

the full range of environmental conditions, including positive environments. More recent 

evidence guided by the differential susceptibility or biological sensitivity to context theory 

suggests that the same children more temperamentally vulnerable to negative or stressful 

environments may also benefit the most from environmental enrichment (Ellis, Boyce, 

Belsky, Bakermans-Kranenburg, & van IJzendoorn, 2011; Kochanska & Kim, 2013). A 

meta-analysis of 84 studies found that compared to children with easy temperament, 

children with difficult temperament were more sensitive to negative parenting and positive 

parenting (Slagt, Dubas, Deković, & van Aken, 2016). Thus, “difficult” or reactive early 

temperament may actually reflect sensitivity to the social environment – for better and for 

worse (Belsky, Bakermans-Kranenburg, & IJzendoorn, 2007; Ellis & Boyce, 2011).

Temperament-based environmental sensitivity reflects multiple levels of biology that likely 

work together to influence differential susceptibility, including genetic variation, 

neurotransmitter production, and physiological reactivity (Boyce, 2016; Ellis et al., 2011; 

Moore & Depue, 2016). Variations in these biologically-based factors may function to 

enhance adaptive survival in the face of uncertainty and danger (Beery & Francis, 2011; 

Meaney, 2010). For example, Forgas (2013) found that individuals experiencing more 

negative affect showed improved attention to details, improved judgmental accuracy, and 

engaged in more cautious interpersonal strategies, all strategies that help to increase survival 

in a threatening environment.

In the context of sensitivity to the family environment, children with reactive temperament 

may be particularly likely to respond to a hostile or angry parent with protective strategies 

such as aggression, due to their heightened neurobiological sensitivity to threat. 

Concurrently, given their elevated emotional reactivity, youth with reactive temperaments 
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may have the most potential to benefit from positive parenting strategies focused on 

increasing regulation of negative emotions and helping the child shift from negative to 

positive emotional states (Rabinowitz & Drabick, 2017). In contrast, children with less 

reactive temperaments may have better emotional control overall, and thus require less 

directive support as well as respond less intensely to harsh or intrusive parenting 

(Rabinowitz & Drabick, 2017).

Differential susceptibility has important potential implications for maximizing the 

effectiveness of socially-based interventions (e.g., parent-training) for children at highest 

temperamental risk for EB. However, most studies of differential susceptibility have focused 

on early childhood, and much less is understood about if environmental sensitivity changes 
across development (Rioux et al., 2016; Sroufe, 2009). Increasing evidence indicates that 

differential susceptibility extends at least to school-age children: among 968 children, youth 

with reactive temperament exhibited more behavior problems in preschool and kindergarten 

when exposed to low quality childcare, but these same traits predicted fewer behavior 

problems secondary to high quality childcare (Pluess & Belsky, 2009). Similar results were 

found in a separate sample of preadolescent children (age 11-12; Pluess & Belsky, 2010). 

Understanding if, and how, differential susceptibility extends to adolescence is critical given 

that many youth at risk for EB may not exhibit severe symptoms until early adolescence 

(Broidy et al., 2003; Silverthorn & Frick, 1999). Although infancy and early childhood are 

considered sensitive developmental periods, adolescence may be as well given important 

social milestones and rapid neurobiological changes affecting emotion and self-regulation 

(Steinberg, 2008).

Studies exploring patterns of plasticity in adolescence are mixed. While some found that 

differential susceptibility to positive and negative parenting extended to influence EB in 

adolescence and even young adulthood (Chhangur et al., 2015; Nikitopoulos et al., 2014), 

others found diathesis-stress to best characterize EB development in adolescence (Belsky & 

Pluess, 2012; Rabinowitz, Osigwe, Drabick, & Reynolds, 2016). Interestingly, a recent 

review found that differential susceptibility predicted adolescent EB and substance use 

depending on the timing of temperament and family environment assessed (Rioux et al., 

2016). Studies that supported differential susceptibility tended to assess both temperament 

and family environment in childhood, whereas studies assessing temperament and family 

environment in adolescence tended to support diathesis-stress. These findings suggest that 

although positive environmental factors such as positive parenting may continue to influence 

EB overall, adolescents with reactive temperaments may no longer show heightened 
sensitivity to these positive social influences compared to adolescents without reactive 

temperaments.

Thus, biologically-based receptivity to environmental support (but not stressors) may 

attenuate in adolescence; there are at least two plausible reasons for this pattern. First, 

although more longitudinal studies are beginning to test differential susceptibility in 

adolescence, the timing of temperament measurement is rarely emphasized. Although 

temperament and personality are moderately stable across development (Caspi & Roberts, 

2001), certain temperament dimensions (e.g., fear, inhibition) are much less stable in early 

childhood (Dyson et al., 2015; Ferguson, 2010). Early childhood marks a period of rapid 
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neurological changes in the brain that influence the stability and expression of self-

regulation, stress-reactivity, and executive functioning, factors closely linked to temperament 

(Rothbart, 2011; Rothbart, Sheese, Rueda, & Posner, 2011). Furthermore, individual 

differences in temperament are sensitive to early developmental context including positive 

and negative parenting (Akker, Deković, Prinzie, & Asscher, 2010) and socially-based 

interventions (McClowry, Rodriguez, & Koslowitz, 2008). Indeed, both genetic and 

environmental factors influence temperament expression throughout development, and 

unique genetic influences on temperament traits can emerge later in development (Saudino 

& Wang, 2012). Thus, reactive temperament measured in adolescence may not be the same 

reactive temperament measured in early childhood, making it unclear if studies differing in 

timing of temperament can be directly compared. To maximize the ability to compare 

findings to differential susceptibility studies measuring temperament as a sensitivity factor in 

early childhood, the present study employed a longitudinal design to assess whether youth 

with reactive temperament measured in toddlerhood show heightened sensitivity to positive 

and negative environments in adolescence.

Second, studies have not adequately considered changing environments that become more 

salient across development. Peer relationships become increasingly important during 

adolescence and the transition to young adulthood (Laible, Carlo, & Raffaelli, 2000), 

significantly incrementing predictions of adolescent EB above parenting factors (Brown & 

Bakken, 2011; Laird, Jordan, Dodge, Pettit, & Bates, 2001). A range of peer factors across 

different settings have been linked to EB, including deviant peer affiliation (Hou et al., 

2013), peer acceptance and social status in group settings (Menting, van Lier, & Koot, 

2011), and friendship support and dyadic peer conflicts (Sentse & Laird, 2010). To 

complement tests of sensitivity to dyadic parenting factors, the present study focused on the 

influence of dyadic friendship factors. To our knowledge, there have been no differential 

susceptibility studies of temperament conducted with the peer environment, particularly in 

relation to dyadic friendship closeness/conflict, although a genetic marker of differential 

susceptibility was sensitive to deviant peer affiliation in a longitudinal sample of adolescents 

with EB (Latendresse et al., 2011). Thus, the same youth with early reactive temperament 

who show heightened sensitivity to parenting may also be most sensitive to supportive or 

stressful friendships in adolescence.

To review, despite the considerable implications of differential susceptibility, previous 

studies have infrequently considered whether environmental sensitivity extends to 

adolescence and if it includes social domains outside of the family context (i.e., peers). 

Furthermore, many studies of differential susceptibility for youth EB were cross-sectional or 

assessed EB at only one time-point. Without considering the developmental nature of EB, 

directional inferences cannot be made and prospective change in EB cannot be evaluated. 

Thus, there is a clear need for longitudinal studies that can test whether these effects 

influence changes in EB in adolescence. In an ethnically-diverse sample of youth followed 

prospectively from toddlerhood to adolescence, the present study addressed three questions: 

(1) do youth with reactive temperament at age 3 exhibit heightened sensitivity to both 

positive and negative parenting in adolescence, such that they respond to negative parenting 

with increased EB from age 13-15, but respond to positive parenting with decreased EB?; 

(2) are adolescents with early reactive temperament also more sensitive to friendship 
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warmth/closeness and conflict?; and (3) given that EB can differ based on subtype (e.g., 

overt vs. covert) as well as by context (e.g., home vs. school), are predictions of aggression 

versus rule-breaking behaviors at home and school differentially sensitive to early 

temperament, parenting, and peer factors?

Method

Participants

Participants were 141 youth (48% female) and their parents in a longitudinal study of youth 

with or without developmental delays recruited from Southern California and Central 

Pennsylvania. Participants were ethnically diverse: 55% Caucasian, 18% Hispanic, 10% 

African American, 1% Asian, and 16% Other. Families were initially recruited from clinics, 

regional centers, and local preschool and day care programs when children were 3 years old 

(N = 238). Participants were over-selected for children with lower IQs and were followed 

until age 15. The present study included families who participated in at least one adolescent 

time point (i.e., age 13 or 15), and we excluded youth who met criteria for autism spectrum 

disorder. Attrition across the 12 years was primarily due to families choosing not to 

participate in later waves or difficulty contacting families. There were no differences 

between participants included in the current study and those who did not return for the age 

13 or 15 assessments with respect to sex, race-ethnicity, or age 3 temperament (p > .05).

Procedures

When children were 3-years-old, school and agency personnel mailed brochures describing 

the study to eligible families, and interested parents contacted the research centers. After 

obtaining parental consent, families were visited in their homes for an assessment of the 

child’s developmental status. The primary parent and child were also invited to the research 

center for a laboratory assessment, in which parents completed interviews about child 

psychopathology and general functioning, as well as rating scales about child temperament 

and socio-emotional and behavioral functioning (e.g., EB). Parents and children were also 

videotaped during parent-child interaction problem solving tasks. At age 13 and 15, families 

returned for follow-up assessments with procedures that were highly parallel to those in the 

earlier time points (i.e., assessment of EB and social relationships, observational measures of 

parent-child interactions). At the age 13 assessment, adolescents’ cognitive functioning was 

assessed using the Vocabulary, Matrix Reasoning, and Arithmetic subtests of the Wechsler 

Intelligence Scale for Children – Fourth Edition (WISC-IV) to estimate IQ (Sattler & 

Dumont, 2004). Teachers were also mailed a set of rating scales about social and emotional 

functioning, including EB at school. The Institutional Review Boards approved all study 

procedures.

Measures

Temperament—At the initial age 3 assessment, mothers completed the Toddler Behavior 

Assessment Questionnaire (TBAQ; Goldsmith, 1996), a 108-item rating scale. Each item 

was rated on a 7-point scale, ranging from 1 = never to 4 = about half the time to 7 = always 
during the past month. These items formed eight total subscales of early temperament; 

principal component analysis (PCA) identified five subscales that loaded onto one 
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dimension (all loadings ≥ .40) that was conceptually consistent with “difficult” or “reactive” 

temperament. Youth high on reactive temperament had higher anger (10 items, α = .74, 

factor loading = .83), sadness (10 items, α = .63, factor loading = .77), and behavioral 

activity (10 items, α = .57, factor loading = .67), as well as lower inhibition (10 items, α = .

82, factor loading = −.40) and soothability (10 items, α = .67, factor loading = −.53). 

Previous studies using similar composite scores of reactive temperament from the TBAQ 

have demonstrated excellent reliability (Micalizzi, Wang, & Saudino, 2015), convergent 

validity with other temperament measures (e.g., Infant Behavior Questionnaire; Majdandžić, 

Möller, Vente, Bögels, & Boom, 2014), and good temporal stability from infancy to early 

childhood (Majdandžić et al., 2014).

Observed parenting behavior—At age 13, positive and negative parenting were coded 

using the Parent-Child Interaction Rating Scale (Belsky, Crnic, & Woodworth, 1995) from a 

videotaped lab observation of the parent and child in three problem solving tasks of 

increasing difficulty. Pairs of coders scored videotaped interactions on a 5-point Likert scale 

that considered both the frequency and intensity of the behavior or expressed affect, to 

determine a consensus code for each parenting behavior. Two broad scales were Positive 

Parenting (Positive Affect, Sensitivity, Cognitive Stimulation, Detachment (reverse coded)) 

and Negative Parenting (Negative Affect, Intrusiveness). These have been established and 

replicated through factor analyses conducted in several different labs ([authors masked for 

review], 2007; Aber, Belsky, Slade, & Crnic, 1999). Research assistant coding teams worked 

together for over a year and achieved high reliability (i.e., minimum of 70% exact agreement 

with a highly-trained doctoral-level “master coder” and 95% agreement within one scale 

point). Once reliable, two research assistants were paired to code the tapes as a team, and a 

master coder met weekly with each team to resolve discrepancies and maintain inter-rater 

reliability. See [authors masked for review] (2014) for a detailed description of the Positive 

and Negative Parenting composites.

Friendship Quality—At age 13, the quality of the adolescent’s relationship with his/her 

closest friend was assessed during a semi-structured interview. Adolescents were asked 

open-ended questions about the relationship, quality (e.g., closeness, warmth, cooperation, 

competitiveness, rivalry, conflict), reasons they are close friends, amount of time spent 

together, and common interests. The interviews were administered by trained doctoral 

students with established fidelity across interviewers. A team of undergraduate coders led by 

a master coder rated the adolescents’ relationships with their closest friend on a 0-4 scale, 

ranging from 0 = no conflict to 4 = predominantly conflictful. Coders also rated each 

adolescent’s level of warmth and closeness with their closest friend, ranging from 0 = no or 
very little warmth/closeness to 4 = predominantly warm/close. Coding teams achieved high 

reliability at least 70% exact agreement with the master coder and 95% agreement within 

one scale point).

EB—Parents and teachers completed the Child Behavior Checklist (CBCL) and Teacher 

Report Form (TRF; Achenbach & Rescorla, 2001) at both the age 13 and age 15 

assessments. The CBCL is a well-validated, widely-used 113-item standardized rating scale 

based on a large normative sample (ages 6-18); it yields narrowband scales of youth 
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symptomatology. Parents and teachers rated each behavior based on the preceding 6 months 

on a 3-point scale, from 0 = not true to 2 = very true or often true. The scales have 

demonstrated convergent validity with other common measures of behavioral and emotional 

functioning (Bender, Auciello, Morrison, MacAllister, & Zaroff, 2008). The present study 

used T-scores from the Aggressive Behavior (e.g., “cruelty, bullying, or meanness to others,” 

“gets in many fights,”) and Rule-Breaking Behavior scales (e.g., “steals at home,” “lying or 

cheating”). In the present sample, internal consistencies of the parent-rated aggressive and 

rule-breaking scales at age 13 and 15 ranged from α = .74-.91; teacher-rated scales ranged 

from α = .65-.92.

Data Analytic Plan

We fit complementary sets of linear regression models, one predicting parent- and teacher-

rated aggression, and a second predicting parent- and teacher-rated rule-breaking. To address 

missing data and increase power, all linear regressions were conducted using full 

information maximum likelihood (FIML) estimation with robust standard errors. Compared 

to other methods (e.g., listwise or pairwise deletion, mean imputation), FIML is significantly 

advantaged by producing less biased parameter and standard error estimates and decreased 

Type 1 error (Collins, Schafer, & Kam, 2001). Given that associations between 

temperament, parenting, friendship, and externalizing behavior may differ based on youth 

sex, IQ, and previous level of EB, we controlled for these variables in each regression 

model.

First, to examine how early temperament and negative environmental factors in adolescence 

influence two-year change in adolescent aggression, we entered the main effects of age 3 

temperament, age 13 negative parenting behavior, and age 13 friendship conflict on age 15 

parent-rated aggression, controlling for youth sex, IQ, and age 13 aggression. Then, we 

added separate Temperament × Parenting and Temperament × Friendship interactions to 

explore interactive associations. We then reproduced this model featuring teacher-rated 

aggression as the outcome. Next, to examine if temperament-related sensitivity to the 

environment extends to positive environmental factors in adolescence, we replicated these 

stepwise models with age 13 positive parenting behavior and friendship closeness/warmth as 

the environmental variables to predict 15 year parent- and teacher-rated aggressive behavior. 

Finally, all four models were reproduced with separate parent- and teacher-rated rule-

breaking behavior as the outcome.

Differential susceptibility was evaluated using several methods. First, given that differential 

susceptibility requires that the susceptibility factor is not directly correlated with the 

environmental variables or outcomes (Belsky & Pluess, 2009), we examined preliminary 

correlations between reactive temperament, the independent variables (e.g., parenting, 

friendship) and outcomes (e.g., aggression and rule-breaking behaviors). Significant 

interactions were probed for differential susceptibility utilizing modern approaches proposed 

by Roisman et al. (2012). First, interactions were deconstructed by probing the interactions 

at +1 SD (‘reactive temperament’), grand mean (‘average temperament’), and −1 SD (‘easy 

temperament’) (West & Aiken, 1991) using the online calculator (Preacher, Curran, & 

Bauer, 2006) recommended by Roisman et al. (2012). To evaluate further the interactions in 
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relation to differential susceptibility vs. diathesis stress theories, we conducted Regions-of-

Significance (RoS) analyses, which identify the specific values of negative and positive 

parenting in which the slope between reactive temperament and EB shifts from 

nonsignificance to significance. Next, we examined the Proportion Affected (PA) Index, 

which identifies the proportion of participants in the sample that benefits from the positive 

environment; PA indices closer to 0.50 provide support for differential susceptibility, 

whereas scores below 0.16 indicate weak evidence for differential susceptibility. Finally, an 

online calculator (http://www.yourpersonality.net/interaction/ros2.pl) estimated the 

Proportion of Interaction (PoI) for each significant interaction. The PoI evaluates the 

proportion of the total interaction on the left or right side of the interaction crossover point; 

PoI values between 0.40-0.60 indicate that the interaction is highly consistent with 

differential susceptibility, whereas PoI values approaching 0.00 indicate strong evidence for 

diathesis-stress (Roisman et al., 2012).

Results

Preliminary analyses

Table 1 shows the means, standard deviations, and bivariate correlations among 

demographic and study variables. In general, boys had higher levels of parent- and teacher-

rated aggression and rule-breaking behavior compared to girls. IQ at age 13 was inversely 

correlated with the externalizing variables, and higher IQ was correlated with more warmth 

and closeness with friends as well as easier temperament at age 3. Thus, we controlled for 

gender and IQ in all models. Positive and negative parenting were weakly inversely 

correlated (r = −.27), whereas friendship warmth/closeness and friendship conflict were 

weakly positively correlated (r =.28). Furthermore, consistent with commonly observed 

informant discrepancies in previous studies (Achenbach, 2011; De Los Reyes, 2011), parent 

and teacher ratings of age 15 aggression and rule-breaking behavior were only moderately 

correlated (r’s = .46 and .34, respectively), supporting the need to separately examine these 

behaviors at home and school.

Preliminary correlations between the susceptibility factor (temperament), predictors 

(parenting and friendship variables), and outcomes (aggression and rule-breaking) showed 

that age 3 temperament was not correlated with any of the parenting or friendship variables 

(p > .05). Temperament was also not correlated with teacher-rated aggression or parent- and 

teacher-rated rule-breaking behaviors at age 15. However, temperament was significantly 

and positively correlated with age 15 parent-reported aggression, which supports a diathesis-

stress (vs. differential susceptibility) pattern of sensitivity for this outcome (Belsky & 

Pluess, 2009).

Predictions of Aggressive Behavior

Negative parenting and friendship conflict—Controlling for sex, IQ, age 13 

aggression, friendship conflict, and negative parenting, early reactive temperament predicted 

parent-rated aggression, but not teacher-rated aggression (Table 2), providing preliminary 

support for a diathesis stress (vs. differential susceptibility) pattern of results for aggression 

at home. Negative parenting did not predict parent- or teacher-rated aggression, although it 
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was moderated by temperament in prediction of parent-rated aggression. RoS testing found 

that aggression significantly differed by temperament when negative parenting scores were 

above 2.98, indicating that EB significantly differed by temperament at low-moderate to 

high levels of negative parenting, but not when negative parenting was very low, consistent 

with an ordinal interaction. Consistent with these results, the PoI (0.11) indicated that the 

interaction was more consistent with diathesis-stress than differential susceptibility, and the 

PA Index (0.00) was also well below the range suggestive of differential susceptibility 

(Roisman et al., 2012). Simple slope analyses (see West & Aiken, 1992) revealed that 

negative parenting predicted significantly more aggression two years later for adolescents 

with early reactive temperament (B = 1.77, SE = .78, p = .02), but not for adolescents with 

average temperament (B = .30, SE = .26, p = .26; Figure 1). Surprisingly, negative parenting 

was inversely associated with aggression for adolescents with easy temperament (B = −1.18, 

SE = .44, p = .01; i.e., “contrastive effect”; Belsky et al., 2007). A closer examination of 

Figure 1 revealed that, for youth with easy temperament, the predicted values (T-scores < 

50) fell below the actual range of aggressive behaviors in our sample, suggesting potential 

floor effects of aggression. Given that narrowband T-scores below 65 on the CBCL are 

considered normative (Achenbach & Rescorla, 2001), this pattern of results suggest that, 

although the easy temperament youth showed a statistical sensitivity to negative parenting, 

this may not be a clinically meaningful effect.

To examine if adolescents were differentially influenced by negative peer factors based on 

their temperament, we examined main effects and interactive effects between friendship 

conflict and temperament. After controlling for all covariates, temperament, and negative 

parenting behavior, friendship conflict was unrelated to parent- and teacher-rated aggression 

Furthermore, temperament did not moderate the association between friendship conflict and 

parent- or teacher-rated aggressive behavior.

Positive parenting and friendship warmth/closeness—Next, the role of early 

temperament on adolescent sensitivity to positive environmental variables was examined 

(Table 2). Controlling for sex, IQ, age 13 aggression, friendship warmth/closeness, and 

positive parenting, early reactive temperament predicted significantly more parent-rated 

aggression, but not teacher-rated aggression. However, positive parenting was unrelated to 

parent- and teacher-rated aggression, and it also did not interact with temperament. 

Controlling for sex, IQ, age 13 aggression, and positive parenting behavior, friendship 

warmth/closeness at age 13 did not predict age 15 parent- or teacher-rated aggression. Also, 

the interaction between temperament and friendship warmth/closeness did not predict 

parent- or teacher-rated aggression.

Predictions of Rule-breaking Behavior

Negative parenting and friendship conflict—Early difficult temperament 

significantly predicted age 15 teacher-rated rule-breaking behavior, with control of age 13 

rule-breaking and all other model variables (Table 3). Temperament was unrelated to parent-

rated rule-breaking behavior, however. Like findings for aggression, negative parenting 

behavior was not directly related to rule-breaking behavior; however, temperament 

moderated the association between negative parenting and parent-rated rule-breaking 
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behavior and marginally moderated the association between negative parenting and teacher-

rated rule-breaking. RoS testing showed that rule-breaking significantly differed by 

temperament when negative parenting was above scores of 5.31. Although the PA Index 

(0.41) suggested plausibility for differential susceptibility, the PoI (0.16) indicated more 

support for diathesis-stress than for differential susceptibility (Roisman et al., 2012). Using 

traditional post hoc test approaches, simple slope analyses revealed that negative parenting 

predicted marginally more rule-breaking two years later for adolescents with early reactive 

temperament (B = .96, SE = .51, p = .06), was unrelated to rule-breaking behavior for 

adolescents with average temperament (B = .10, SE = .25, p = .69), and predicted marginally 

less rule-breaking behavior for adolescents with easy temperament (B = −.76, SE = .41, p = .

06) (Figure 1). This contrastive pattern is consistent with the results for aggressive behavior. 

Though easy temperament youth showed a statistical decline in rule-breaking behavior, this 

may not be clinically meaningful due to the prediction of out-of-range scores.

Consistent with results for aggression, friendship conflict did not predict parent- nor teacher-

rated rule-breaking behavior, controlling for sex, IQ, age 13 rule-breaking, temperament, and 

negative parenting behavior. Temperament did not moderate predictions of parent- or teacher 

rated rule-breaking behavior from friendship conflict.

Positive parenting and friendship warmth/closeness—Controlling for sex, IQ, age 

13 rule-breaking, and friendship warmth/closeness, early difficult temperament significantly 

predicted more teacher-rated, but not parent-rated, rule-breaking behaviors. Neither positive 

parenting behavior nor friendship warmth/closeness at age 13 predicted rule-breaking 

behavior at age 15, and their interactions with temperament were also non-significant.

Discussion

In a multi-method and multi-informant study of youth followed prospectively from 

toddlerhood to adolescence, we tested the independent and interactive associations of early 

temperament and adolescent sources of support and stress (i.e., positive and negative 

parenting, friendship conflict and warmth) on multi-informant ratings of adolescent 

aggression and rule-breaking behavior. First, compared to youth with average temperament, 

adolescents with early reactive temperament exhibited heightened sensitivity to observed 

negative parenting behaviors with respect to escalating parent-rated aggression and rule-

breaking behaviors in adolescence. Adolescents with a history of easy temperament also 

showed statistical sensitivity to negative parenting and responded with decreased aggression 

and rule-breaking, although the actual values associated with this decrease in EB were not 

clinically meaningful. Results overall did not support a pattern of differential susceptibility, 

such that adolescents with early reactive temperament did not show heightened sensitivity to 

positive parenting behaviors compared to those with a history of easy temperament. We 

observed specificity in Temperament × Environment effects with respect to type of 

environmental support/stress (parents vs. peers) and context of EB (home vs. school). 

Whereas we observed temperament-based sensitivity to negative parenting in adolescence, 

reactive temperament did not heighten sensitivity to adolescent-rated friendship conflict or 

support. Furthermore, consistent with frequent discrepancies reported for EB based on 
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context and informant (Salbach-Andrae, Lenz, & Lehmkuhl, 2009), Temperament × 

Parenting effects were largely specific to EB at home (i.e., parent-rated EB).

These results reinforce that negative parenting behaviors, such as expression of negative 

affect (e.g., anger, hostility) and intrusiveness, prospectively predicted increases in 

aggressive and rule-breaking behaviors in adolescence, specifically for adolescents with 

early reactive temperament. These findings build on previous studies of Temperament × 

Environment interplay and suggest that youth with reactive temperament in toddlerhood 

continue to exhibit heightened sensitivity to negative parenting in adolescence. However, our 

findings suggest that this heightened sensitivity was specific to negative environmental 

factors, given that interactions were not observed at home nor in the context of close 

friendships. Although studies increasingly support reactive temperament as a differential 

susceptibility factor for young children (e.g., Slagt et al., 2016), our findings suggest that by 

the time toddlers with reactive temperament develop into early adolescents, they may only 

show heightened sensitivity negative parenting, and may no longer benefit more from 

positive parenting or the absence of negative parenting compared to adolescents with non-

reactive temperaments, at least with respect to adolescent EB. However, it is important to 

note that most studies of differential susceptibility have measured temperament concurrently 

with the environment. Rioux et al. (2016) reviewed studies of adolescent externalizing 

behavior and found that those supporting the differential susceptibility model measured both 
temperament and caregiving environment in childhood, whereas those supporting diathesis-

stress assessed both temperament and caregiver environment in adolescence. This temporal 

overlap of constructs has hindered clarification of whether it is the timing of temperament 

measurement (i.e., infancy vs. adolescence) or the timing of environmental exposure that 

drives differences between studies. To address this question, the current study measured 

temperament in early childhood (age 3) and separately assessed adolescent environment 10 

years later to prospectively predict EB. Although studies of young children have identified 

reactive temperament as a differential susceptibility factor in this early developmental period 

(Slagt, Dubas, Deković, & van Aken, 2016), results from the current study suggest that if 

these same children were followed into adolescence, they may no longer show positive 

benefits from adolescent environments but will continue to show vulnerability to negative 

parenting behaviors. This pattern is consistent with previous studies showing that sensitivity 

to positive environmental factors may fade in the transition to adolescence (Rioux et al., 

2016; Zhang et al., 2015).

Contrary to expectations, adolescents with early reactive temperament were not more 

sensitive to friendship conflict or support, suggesting that parents continue to play a unique 

socialization role in early adolescence. Because parent-child relationships are more enduring 

than friendships, there may be more opportunities for the temperamentally-reactive 

adolescent and parent to become ensnared in coercive interaction cycles that contribute to 

aggression change over time (Lansford et al., 2011; Reid & Patterson, 1989). For example, 

adolescents with reactive temperament may be more likely to respond to parental 

intrusiveness, anger, or detachment with increased hostile attribution biases; this may lead to 

increased aggression that further escalates negative parenting behaviors (Morris et al., 2002; 

Wang & Dix, 2017). In contrast, adolescent friendships may be more transient in nature and 

more likely to disrupt in the face of conflict. Alternatively, parent expression of anger/
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hostility and adolescents’ aggressive behavior may reflect shared underlying temperament 

traits characterized by negative emotionality and reactivity (Chang, Schwartz, Dodge, & 

McBride-Chang, 2003). That is, parent negativity may be associated with adolescent 

aggression and reactive temperament through passive gene-environment correlations, 

reflecting shared genetic influences underlying all three of these constructs (Jaffee & Price, 

2007; Lemery-Chalfant, Kao, Swann, & Goldsmith, 2013).

Interestingly, adolescents with a history of easy temperament showed statistical sensitivity to 

negative parenting, responding with decreased aggression and rule-breaking. Although this 

pattern of results should be interpreted with caution given that the predicted values of EB 

extended below the actual values in the sample, these results suggest that easy temperament 

may buffer potential deleterious effects from negative parenting contexts. This is consistent 

with studies linking “easy” temperament traits (e.g., low negative emotionality, higher 

effortful control) with overall resilience for a wide range of social/emotional outcomes 

(Derauf et al., 2011; Rothbart, 2011). Whereas youth with reactive temperaments may 

respond to parental intrusiveness and anger with hostile attribution biases (Morris et al., 

2003; Wang & Dix, 2017), youth with less reactive temperaments may be more likely to use 

adaptive interpretations and coping strategies that reduce EB (Rothbart, 2011). Furthermore, 

given that the present study observed some floor effects for the predicted values of EB, it 

may be meaningful for future studies to explore these factors in relationship to prosocial (vs. 

antisocial) behaviors.

Finally, these results reinforce the value of examining EB across different informants and 

contexts, given that EB may be etiologically unique when expressed at home versus school 

(Tung & Lee, 2016). Reactive temperament led to increased parent-rated aggressive and 

rule-breaking behaviors at home when youth were exposed to negative parenting, whereas 

sensitivity to negative parenting was unrelated to teacher-rated EB at school. These 

differences are consistent with cross-informant discrepancies commonly observed for EB 

(De Los Reyes et al., 2015) and likely reflect differences between parent and teacher 

perspectives of behaviors and actual differences in the expression of behaviors across 

contexts (i.e., home vs. school) (Hastings et al., 2015). Early reactive temperament may 

predict EB at home and school through different mechanisms. Reactive temperament may 

specifically increase aggressive and rule-breaking behaviors in a stressful home context due 

to heightened difficulties with the regulation of negative affect in response to harsh parenting 

(Hubbard, McAuliffe, Morrow, & Romano, 2010). In contrast, early reactive temperament 

had a main effect on rule-breaking behaviors at school (but not at home), regardless of 

environmental stress or support. Although aggressive and rule-breaking behaviors can occur 

across home and school contexts, many youth who present with EB at home may not exhibit 

these behaviors at school (Fergusson, Boden, & Horwood, 2009). Given that patterns of 

environmental sensitivity are likely influenced by informant and context of behaviors, more 

studies integrating multiple-informants to examine patterns of environmental sensitivity are 

needed.

The present findings should be interpreted in the context of several study limitations. First, 

this sample over-selected for youth with lower IQs (<70). Although we controlled for youth 

IQ in all analyses, which did not predict EB in any models, it is nonetheless possible that the 

Tung et al. Page 12

J Res Adolesc. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



sample characteristics influenced the generalizability of our findings. Similarly, due to 

demographic characteristics (e.g., almost 60% of parents’ annual incomes were above 

$50,000 at baseline) and sample recruitment from community (vs. clinical) sources, there 

was a more limited range of EB. It will be important for future studies to replicate these 

models in higher-risk samples where sources of environmental enrichment and stress may 

differentially influence severe EB outcomes. Third, although the high activity level, sadness, 

and soothability subscales loaded appropriately onto the reactive temperament factor in our 

sample and are core theoretical components of reactive temperament (Rothbart & Bates, 

2006), their subscale reliability scores were modest. Similarly, the relatively lower reliability 

of the Rule-Breaking subscale on the TRF may have influenced the results when predicting 

teacher-rated rule-breaking outcomes. Fourth, the relatively modest sample size (n = 141) 

should be considered, as there may have been lower power to detect all interactions, 

particularly in the context of detecting differential susceptibility effects, which may require 

particularly large sample sizes (Del Giudice, 2017); thus, studies with larger samples are 

needed to further assess temperament-based sensitivity to parenting and peer factors in 

adolescence. Finally, our prospective study provides partial support for causal pathways 

between early temperament, parenting/peer environments, and EB in adolescence, but the 

observational nature of the study precludes conclusions about causality. Experimental 

studies are needed to further examine causal pathways, such as intervention studies that 

examine how changes in specific parenting and friendship factors influence the development 

of EB over time based on early temperament traits.

In summary, this study found evidence that reactive temperament in toddlerhood moderated 

the prospective association between negative parenting and change in adolescent aggressive 

and rule-breaking behavior at home. Youth with early reactive temperament may be 

particularly sensitive to negative parenting, and these effects appear to extend into 

adolescence. Our results have potential implications for integrating temperament measures 

into treatment planning. It may be informative when conceptualizing an adolescent’s EB to 

consider the developmental history of temperament (e.g., negative emotionality, soothability) 

and context of his or her behavior (e.g., home vs. school vs. both). Current treatments for 

adolescent EB vary significantly across mental health settings to focus on individual skills 

(e.g., coping, problem solving), parenting strategies (e.g., behavioral parent training), or an 

integration of both (Weisz & Kazdin, 2017). Some evidence suggests that parent training is 

more effective for reducing EB in younger children, whereas individual-focused treatments 

such as cognitive behavioral therapy are better for adolescents (McCart, Priester, Davies, & 

Azen, 2006). Our findings suggest that these treatment decisions may also depend on 

temperament: adolescents who are aggressive in the home and have a history of reactive 

temperament may need a parent-training component of treatment to decrease parents’ 

negative affect and intrusive behaviors at home. In contrast, interventions targeting EB for 

adolescents without early reactive temperament might consider factors beyond the family 

setting that may be contributing to EB. Our findings support the need to examine multiple 

risk factors across contexts when examining the development of EB. Future research must 

further identify the underlying mechanisms through which early temperament traits and 

environmental factors interact to influence changes in EB across development.
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Figure 1. 
Prospective association between age 13 negative parenting behavior and aggressive behavior 

two years later for adolescents with “reactive” (+1 SD), average (mean), and “easy” (−1 SD) 

temperament in toddlerhood. Area to the right of the gray vertical line denotes regions of 

negative parenting where the three lines significantly differ.
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Figure 2. 
Prospective association between age 13 negative parenting behavior and rule-breaking 

behavior two years later for adolescents with “reactive” (+1 SD), average (grand mean), and 

“easy” (−1 SD) temperament in toddlerhood. Area to the right of the gray vertical line 

denotes regions of negative parenting where the three lines significantly differ.
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