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Abstract

Externalizing symptoms, such as aggression, impulsivity, and inattention, represent the most 

common forms of childhood maladjustment (Campbell, Shaw, & Gilliom, 2000). Several 

dimensions of parenting behavior, including overreactive and warm parenting, have been linked to 

children’s conduct problems. However, the majority of these studies involve biologically-related 

family members, thereby limiting understanding of the role of genetic and/or environmental 

underpinnings of parenting on child psychopathology. This study extends previous research by 

exploring associations between overreactive and warm parenting during toddlerhood and school-

age externalizing problems, as well as the potential moderating effects of child effortful control 

(EC) on such associations using a longitudinal adoption design. The sample consisted of 225 

adoption-linked families (adoptive parents, adopted child [124 male and 101 female] and birth 

parent[s]), thereby allowing for a more precise estimate of environmental influences on the 
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association between parenting and child externalizing problems. Adoptive mothers’ warm 

parenting at 27 months predicted lower levels of child externalizing problems at ages 6 and 7. 

Child EC moderated this association in relation to teacher reports of school-age externalizing 

problems. Findings corroborate prior research with biological families that was not designed to 

unpack genetic and environmental influences on associations between parenting and child 

externalizing problems during childhood, highlighting the important role of parental warmth as an 

environmental influence.
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Externalizing symptoms, such as aggression, impulsivity, and inattention, represent the most 

common forms of childhood maladjustment (Campbell et al., 2000). Empirical interest in 

early childhood behavior problems has been fueled by evidence of a link between early 

onset of externalizing problems and antisocial behavior disorders in later childhood and 

adolescence (Aguilar, Sroufe, Egeland, & Carlson, 2000; Odgers et al., 2008). Specifically, 

epidemiological and developmental studies, some starting as early as age 2, have found 

aggressive behavior to be highly stable, particularly among males (Hofstra, van der Ende, & 

Verhulst, 2002). For these reasons, research is needed to illuminate early risk factors for 

externalizing problems in the interest of informing effective prevention and intervention 

efforts.

Direct Effects of Early Childhood Parenting on Later Externalizing Problems

Several dimensions of parenting during early childhood have been linked to children’s later 

externalizing problems. In particular, overreactive (harsh, irritable, or angry) parenting has 

been consistently associated with externalizing problems during early childhood and the 

early school-age years (Campbell et al., 2000; Maccoby, 2000; Rothbaum & Weisz, 1994; 

Shaw, Gilliom, Ingoldsby, & Nagin, 2003). The specific behaviors comprising overreactive 

parenting include yelling, threatening, using physical aggression, frequent negative 

commands, name-calling, criticism, and unreasonable expectations. The current study builds 

on the existing literature suggesting that when parents fail to control their own emotions 

during interactions and rely on overreactive parenting, it reinforces angry emotions in 

children (Dix, 1991; Scaramella & Leve, 2004), distresses children (Morris et al., 2002; 

O’Leary, Slep, & Reid, 1999), and affects the ability of children to regulate their emotions 

(Chang, Olson, Sameroff, & Sexton, 2011; Eisenberg et al., 1999). Negative dimensions of 

parenting, such as overreactive parenting, have received the majority of attention in the 

literature on predictors of child externalizing problem behavior, with fewer studies exploring 

whether dimensions of positive parenting can protect children from developing externalizing 

problems (Boeldt et al., 2012; Gardner, 1994). Some investigators have suggested that 

positive parenting might predict children’s externalizing problem behavior through its 

effects on the development of children’s emotion-related regulation, which includes the 

modulation of emotion-related physiological responses, motivational states, felt experience, 

and associated behaviors (Eisenberg, Cumberland, & Spinrad, 1998). In addition, high levels 
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of positive parenting foster the development of child negotiation and conflict-resolution 

skills, affording children skills to manage interpersonal relations and reducing their reliance 

on noncompliant or oppositional tactics (Kochanska, 1993; Stormshak, Bierman, McMahon, 

Lengua, & Conduct Problems Prevention Research, 2000). There have been relatively few 

studies that have examined the relation between positive or negative parenting behaviors and 

children’s behavior problems while accounting statistically for the other (e.g., Denham et al., 

2000; Gardner, Shaw, Dishion, Burton, & Supplee, 2007; McKee, Colletti, Rakow, Jones, & 

Forehand, 2008). The design of the current study afforded an opportunity to examine the 

extent to which warm parenting and overreactive parenting during toddlerhood each 

independently predict later child behavior in the school age period using teacher reports of 

externalizing problems.

Another shortcoming of the research on the effect of parenting on later child externalizing 

problems is the lack of information on the role of fathers. Generally, fathers’ influences on 

child outcomes have been ignored in the literature (Lamb, 2004; Phares & Compas, 1992). 

Although associations between parental behaviors and child externalizing symptoms 

generally are stronger for mothers than for fathers (Rothbaum & Weisz, 1994), several 

studies have documented the importance of paternal influences on child behavior problems 

(e.g., DeKlyen, Speltz, & Greenberg, 1998; Denham et al., 2000). Recently, fathers have a 

greater role in the rearing of children, especially in dual-earner families (Pleck & 

Masciadrelli, 2004; Wall & Arnold, 2007). For these reasons, associations with both 

maternal and paternal parenting on child externalizing problems will be examined.

The Confound of Passive Genotype-Environment Correlation in Prior 

Family Research

Past research examining associations between overreactive and warm parenting and 

externalizing problems has typically been conducted with biologically-related parents and 

children (Boeldt et al., 2012; Campbell et al., 2000; Shaw et al., 2003). In typical studies of 

biologically-related family members, it is impossible to ascertain whether associations 

between family-level variables and child outcomes represent environmental effects or shared 

genetic influences (Plomin, DeFries, Knopik, & Neiderheiser, 2013; Plomin, DeFries, & 

Loehlin, 1977; Scarr & McCartney, 1983). That is, genes may not only affect the specific 

index of behavior considered (e.g., externalizing problems), but may also affect the rearing 

environment that children experience (e.g., marital conflict, overreactive parenting 

practices). Thus, the effects of parenting on children’s externalizing problems may be due to 

shared genes through passive genotype-environment correlation (rGE) as well as to direct 

effects of parenting behaviors (Plomin et al., 1977; Price & Jaffee, 2008; Scarr & 

McCartney, 1983).

The adoption design of the current investigation offers a rare opportunity to examine the 

association of parenting and child outcomes where the potential confounding influence of 

passive rGE is removed. In the present study, the influence of shared genes on parenting 

behavior and child characteristics is eliminated by studying children adopted at birth by non-

relatives. The study therefore advances a core objective outlined by Rutter, Pickles, Murray, 
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and Eaves (2001) in testing causal hypotheses relating to environmental influences on 

children’s psychological outcomes: to identify environmental factors where confounding 

genetic factors have been accounted for.

Moderating Effect of Temperament on the Association between Parenting 

and Externalizing Problems

In addition to parenting, several dimensions of temperament during early childhood have 

been linked to children’s externalizing problems, both independently and jointly with 

parenting (Kiff, Lengua, & Zalewski, 2011). Temperament has been defined as individual 

differences in reactivity and self-regulation (Rothbart & Bates, 1998). During early 

childhood, dimensions of temperament such as negative emotionality (Lipscomb et al., 

2012), novelty seeking (Tremblay, Pihl, Vitaro, & Dobkin, 1994), and resistance to control 

(Deater-Deckard, Dodge, Bates, & Pettit, 1998) have been positively associated with 

externalizing problems. Although several dimensions of temperament have been implicated 

in the development of externalizing problems, effortful control (EC; Olson, Sameroff, Kerr, 

Lopez, & Wellman, 2005), plays a particularly important role. EC is linked to processing 

relevant information, modulating affective arousal, integrating information, and inhibiting 

inappropriate behavior (Eisenberg, Fabes, Guthrie, & Reiser, 2000). Poor EC has been 

implicated in the development of children’s externalizing problems (Olson et al., 2005), 

including studies of toddlers and preschoolers (Eisenberg et al., 2009; Olson et al., 2005), 

and school-age children, and adolescents (Eisenberg et al., 2005; Eisenberg et al., 2004). In 

sum, research has established longitudinal associations between low EC and later 

externalizing problems, yet EC has typically been investigated without accounting for the 

contribution of other contextual factors.

Although most studies document coherence among different components of EC, EC 

comprises potentially dissociable domains of attentional control, activational control, and 

inhibitory control, all of which may have unique implications for adjustment (Kindlon et al., 

1995; Nigg, Goldsmith, & Sachek, 2004; Rothbart & Rueda, 2005). As a complex trait, EC 

cannot be reliably measured by assessing a singular facet or dimension (Murray & 

Kochanska, 2002). Distinct tasks are often used to examine each aspect of EC, such as delay 

of gratification tasks typically measuring inhibitory control and Stroop tasks measuring 

attentional control. Importantly, few studies have examined whether these dimensions of EC 

uniquely relate to measures of child adjustment, in particular externalizing problems.

While several studies have established direct effects between multiple dimensions of 

caregiving and later externalizing problems in isolation from other child factors, Bates and 

Pettit (2007) have argued that temperament and parenting should be examined within the 

context of their interaction, as the effects of parenting might depend on children’s 

temperament, and interactions between parenting and child temperament might account for 

complexity in developmental processes. There is an increasingly rich literature on how 

dimensions of temperament, such as frustration, impulsivity, negative emotionality, and 

effortful control, interact with positive and negative dimensions of parenting. Although a 

detailed review of this literature is beyond the scope of this article, overall, children’s 

Reuben et al. Page 4

J Abnorm Child Psychol. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



frustration, low effortful control or self-regulation, and high impulsivity increase children’s 

risk for externalizing behavior problems, particularly in the face of negative parenting or 

inappropriate control (Bates, Schermerhorn, & Petersen, 2014; Kiff et al., 2011). Several 

models have been posited to describe how children’s temperamental characteristics lead to 

variation in sensitivity to rearing behaviors (i.e., vulnerability model, biological sensitvity to 

context, differential susceptibility; Belsky & Pluess, 2009; Boyce & Ellis, 2005). Rather 

than adopting a particular model for examining the associations between parenting, 

temperament, and child adjustment, we chose to examine more generally how individual 

differences in children’s effortful control might moderate the effects of warm parenting on 

child externalizing problems. For example, it may be that children with low levels of EC 

may benefit more from concurrent levels of parental warmth than children who are able to 

regulate on their own because higher levels of parental warmth might reinforce and promote 

on-task, less impulsive, and more planful behavior.

Genetic Contributions to Externalizing Problems

Twin and adoption studies provide evidence that externalizing problems are influenced by 

both heritable and environmental factors (Rhee & Waldman, 2002). In a meta-analysis of 

103 twin and adoption studies on antisocial behavior, Burt (2009) found that genetic factors 

account for over half of the total variance in aggressive behavior. The results of these studies 

underscore the importance of accounting for inherited influences on externalizing problems, 

and as an advantage of the current study’s adoption design, inherited influences can be 

ascertained independently of environmental influences on children’s externalizing problem 

behavior by measuring birth parent externalizing behavior.

Current Study

There have been relatively few attempts to examine the extent to which warm and 

overreactive parenting independently predict patterns of adjustment in school-age children. 

The adoption design allows for a more precise estimate of environmental effects on the 

association between parenting behavior and children’s externalizing problems. There is also 

a dearth of literature examining the potential moderating role of child EC on the magnitude 

of association between parenting and later externalizing problems. Finally, few genetic 

studies of aggressive and delinquent behaviors in childhood and adolescence have relied on 

teachers’ reports, with the majority of studies using parents’ reports or adolescents’ self-

reports (Rhee & Waldman, 2002). The current study relied on teacher reports for several 

reasons. First, teacher reports of children’s externalizing problems are particularly good 

predictors of concurrent and subsequent adjustment (Arseneault et al., 2003; Deater-Deckard 

& Plomin, 1999; Verhulst, Koot, & Van der Ende, 1994). Second, teachers are able to 

compare each child to a broader reference group of children. Teachers also observe 

children’s behavior in a classroom environment that provides opportunities for peer 

interactions that include aggressive and delinquent behavior. In contrast, parents typically 

observe children’s behavior at home and with other family members. Finally, because we 

relied on parent reports to index warm and overreactive parenting, using teacher reports of 

externalizing problem behavior reduced the likelihood of informant bias in inflating 

associations between parenting and child externalizing problems.
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The study had two primary aims. First, we sought to examine the main effect of adoptive 

parent warm and overreactive parenting, measured in the toddler period, on children’s 

externalizing problems, assessed by teachers at ages 6 and 7. Based on evidence suggesting 

a negative association between warm parenting and later child externalizing problems, it was 

hypothesized that higher levels of adoptive mother and father warm parenting at 27 months 

would be associated with lower levels of school age externalizing problems after accounting 

for externalizing problem behavior in biological parents (Boeldt et al., 2012), and 

eliminating the effects of passive gene-environment correlation on adoptive parent-child 

correlations by incorporating an adoption study design. Based on previous research 

suggesting a positive association between overreactive parenting and externalizing problem 

behavior, we hypothesized that higher levels of adoptive mother overreactive parenting at 27 

months would be associated with higher levels of school-age externalizing problems. 

Second, we sought to examine the moderating role of child EC on associations between 

adoptive parent warm and overreactive parenting and school-age externalizing problems. 

Based on previous research showing that children vary in their sensitivity to supportive 

parenting based on levels of EC, it was hypothesized that low levels of child EC at 27 

months would attenuate the negative association between adoptive mother and father warm 

parenting and school-age externalizing problems. Additionally, it was hypothesized that low 

levels of child EC at 27 months would amplify the positive association between adoptive 

mother and father overreactive parenting and child externalizing problems. The design of 

this study has several methodological strengths, including the use of a prospective adoption 

design with assessments of birth mothers’ externalizing problem behavior and adoptive 

parents’ warm and overreactive parenting, a longitudinal design that followed children’s 

development from toddlerhood to the school-age period, and the use of multiple informants 

and methods, including observations and standardized questionnaires.

Method

Sample

The sample includes 361 adoptive families participating in Cohort I of the Early Growth and 

Development Study, an ongoing, multisite, longitudinal study of adopted children, adoptive 

parents, and birth parents (Leve et al., 2013). Cohort I participants were enrolled between 

2003 and 2006 using a rolling recruitment procedure in three regions of the United States: 

Mid-Atlantic, West/Southwest, and Pacific Northwest (N = 33 agencies in 10 states). 

Adoption agencies reflected a range of adoption agencies in the United States: public, 

private, religious, and secular, with both open and closed adoption philosophies. Study 

participants met the following eligibility criteria: (a) the adoption placement was domestic, 

(b) the infant was placed within 3 months postpartum, (c) the infant was placed with a 

nonrelative adoptive family, (d) the infant had no known major medical conditions such as 

extreme prematurity or extensive medical surgeries, and (e) the birth and adoptive parents 

were able to read or understand English at the eighth-grade level.

A subsample of 225 of the original 361 adoptive families was examined in this study. The 

subsample was selected based on having available teacher’s report of child externalizing 

problems at ages 6 and/or 7 (more details below about sample selection). The subsample 
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included male (55%) and female (45%) children with a range of racial backgrounds (59.1% 

White, 11.6% Black/ African American, 8.4% Latino, 20.0% multiracial, 0.3% American 

Indian/Alaskan Native, 0.4% unknown or not reported). Adoptive parents were 

predominantly White (over 90% of adoptive mothers/fathers) and involved in a stable 

marital or marriage-like relationship (M = 18.5 years, SD = 5.2 at first assessment). The 

median household income for adoptive families was $70,000-$100,000, which is higher than 

the average US household income of $54,489 (DeNavas-Walt, 2010). Same sex couples 

were excluded from the present study because of our focus on mother- and father-specific 

influences. Birth mothers tended to be younger (M age = 24.1, SD = 5.9) than adoptive 

mothers (M age = 37.8, SD = 5.5) and fathers (M age = 38.4, SD = 5.8) at the time of the 

child’s birth and of a lower socioeconomic status (typically high school or trade). The 

median household income for birth families was <$15,000. For demographic information on 

the full sample, please see Leve et al. (2013).

Children’s teachers were invited to report on children’s behavior in the school setting. We 

combined data from the two assessments (age 6 and 7) in order to maximize the sample size. 

Composition was supported on empirical grounds by a moderate correlation between 

externalizing scores across ages 6 and 7 (r(92) = .49). Teacher data were available for 225 

participants, primarily due to teacher nonresponsiveness. When those participants with and 

without teacher ratings were compared, those with missing data had birth mothers with 

higher externalizing scores compared to those children with teacher ratings t(183) = 3.53, p 

< .001, and had adoptive mothers with higher levels of warm parenting than those retained in 

further analyses t(294) = 2.22, p < .05.

For purposes of the current study, data from the child age 3-6 month assessment were used 

to obtain information from birth parents about their externalizing problems. Observations of 

child EC and adoptive parents’ reports about parenting were obtained from an in-home 

assessment when children were 27 months old. Teachers’ reports of school-age externalizing 

problems were collected at ages 6 and 7. Home assessments for adoptive families ranged in 

length from 2.5 to 4 hours. All procedures were approved by the Institutional Review Board 

at the participating institutions and informed consent was obtained from all participants 

(adoptive parents, children, biological parents, and teachers).

Measures

Adoptive parent warm parenting—Adoptive mother and father warm parenting was 

assessed using the 6-item Warmth subscale from the Iowa Family Interaction Rating Scales 

(Melby & Conger, 2001) at 27 months (adoptive mother α = .81; adoptive father α = .84). 

Adoptive parents reported on their own warmth toward their child on a 7-point scale ranging 

from never to always with high scores indicating greater warmth (e.g. “Let him/her know 

you really care about him/her,” “Act loving and affectionate towards him/her,” and “Tell 

him/her you love him/her.”)

Adoptive parent overreactive parenting—Adoptive parent self-reported overreactivity 

was measured by the 10-item overreactivity subscale of the Parenting Scale (Arnold, 

O’Leary, Wolff, & Acker, 1993) at 27 months (adoptive mother α = .68, adoptive father α 
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= .65). The scale was designed to identify parental discipline mistakes that relate 

theoretically to externalizing problems such as harsh, irritable, and angry parenting 

behaviors, with higher scores indicating more parental overreactivity. Each identified 

mistake was paired with its more effective counterpart to form the anchors for a 7-point 

scale (e.g., when I’m upset or under stress…1= I am no more picky than usual; 7 = I am 

picky and on my child’s back. When my child misbehaves…1= I speak to my child calmly; 

7 = I raise my voice or yell).

Child EC—Two validated EC tasks for young children, administered at the 27-month 

assessment, were used: a shape stroop task and a gift delay task (Leve et al., 2013). Both 

tasks were videotaped and coded by trained interview staff who were required to have a 

bachelor’s degree and a year of research experience or an equivalent combination of training 

and experience. First, the shape stroop task was administered (Carlson, Mandell, & 

Williams, 2004; Kochanska, Murray, & Harlan, 2000) as a measure of attentional control. In 

this task, an interviewer showed the child three large and three small pictures of the same 

fruits (apple, banana, orange). After reviewing the names and the meaning of each big–little 

dimension, the interviewer showed the child three pictures, each containing a small fruit 

embedded within a different large fruit (e.g., a small orange inside of a large apple). The 

interviewer then asked the child to point to each of the little fruits. The prepotent response 

for young children is to point to the large fruit. After the fruit trials, the interviewer repeated 

the activity with a similar set of three trials with pictures of big and little animals (i.e., 

bunny, dog, teddy bear). Each trial was scored on a 3-point scale, with values of 1 

(ambiguous or incorrect response on both item and size of object), 2 (correct item but wrong 

size), or 3 (correct item and correct size). The six task items where children had to point to 

the little object inside the big object (3 fruit, 3 animal) were averaged to compute the scale 

score (α = .86). A principal components analysis of the six task items obtained a one 

component solution (eigenvalue = 3.59) using parallel analyses and Velicer’s MAP tests, as 

recommended by O’Connor (2000). For 14% of the cases, a second staff member watched 

the stroop task from the video recording and completed the same set of 6 items. The 

intraclass correlation between raters for this measure was .83.

Second, children were observed in a gift delay task (Kochanska et al., 2000) to measure their 

inhibitory control. In this task the interviewer told the child that she had a present that she 

thought the child would really like, and told the child to sit with their hands over their eyes 

so that the interviewer could wrap the present. The interviewer instructed the child not to 

peek and then noisily wrapped the gift. After 1 minute, the interviewer gave the child the 

wrapped present but instructed the child not to touch the present until she returned with the 

bow. After 2 minutes, the interviewer returned with the bow and let the child open the 

present. Ratings of the child’s ability to inhibit impulses were coded by the interviewer after 

the session, referencing the video recording, with the following two items: “How often did 

the child touch the gift when interviewer left the room?” (1 [yes, repeatedly] to 3 [no, not at 
all]); and “The child used distraction strategies” (1 [very true] to 4 [not true]). The item 

assessing whether the child touched the gift was rescaled 1 to 4 with higher scores indicating 

greater ability to delay gratification. This rescaling did not change any of the psychometric 

properties, as the modification retains the same scale as the other variable in the scale so 
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both could be composited and retain equal weighting. Similarly, the item assessing 

children’s distraction strategies was recoded so that higher scores indicated greater ability to 

delay gratification. The two items were then averaged to indicate greater ability to delay 

gratification (ρ = .75). The Spearman-Brown reliability coefficient was used because it is on 

average less biased than Pearson correlation and has less restrictive assumptions than 

Cronbach’s alpha (Eisinga, Te Grotenhuis, & Pelzer, 2013). For 11% of the cases, a second 

staff member watched the gift delay task from the video recording and coded the two items 

assessing whether the child touched the gift when the interviewer left the room and whether 

the child used distraction strategies. The intra-class correlation between raters for this 

measure on the two items (touching the gift and distraction strategies) was .61, which 

suggests adequate agreement according to Landis and Koch (1977).1

Child externalizing problems—To measure teacher-reported externalizing problems in 

the classroom, the Externalizing factor from the Teacher Report Form (TRF; Achenbach & 

Rescorla, 2001) was used. The TRF is a well-validated measure of child problem behavior 

and was administered to the primary teacher of study participants at ages 6 and 7. The 

broad-band externalizing scale comprises the narrow band scales for aggressive behavior and 

rule-breaking behavior. Internal consistency for the 35-item scale was .95 and .92 at ages 6 

and 7, respectively. Data from the two assessments (age 6 and 7) were combined in order to 

maximize the sample size. A mean of the two scores was used when data were available at 

both time points (n = 94). Either report was used as the outcome when only data from one 

assessment were available (n = 131). This approach yielded 225 cases (i.e., based on 173 

reports at age 6, 183 reports at age 7). The sample had symptom levels predominantly in the 

normal range; 9% had ‘sub-clinical’ levels of externalizing problems (T scores between 60 

and 63); and 7% of children had ‘clinical’ levels of externalizing problems (T scores greater 

than 63) according to the CBCL guidelines.

Control Variables

Several control variables were included to ensure that phenomena non-central to the study 

hypotheses were not significantly affecting the outcome. Sex of toddler was coded 0 for 

boys and 1 for girls. Openness of adoption, based on aggregated perceived contact across 

adoptive families and birth mothers at 9 months (Ge et al., 2008) was considered as a control 

for contact between parties that might confound inferences around genetic and 

environmental influences on child externalizing problems. Prenatal risk factors assessed in 

the birth mother’s pregnancy history interview—indices of maternal substance use and toxin 

exposure during pregnancy, as well as prenatal health complications—were considered as 

obstetric complications risk and included as covariates because they can confound estimates 

of genetic and environmental influences (Marceau et al., 2013). Finally, to account for 

inherited influences on child externalizing problems, three birth mother self-report measures 

were considered as indicators of birth mother externalizing problems: lifetime alcohol, 

tobacco, marijuana, and other drug dependence; delinquency (measured using the Elliot 

Social Behavior Questionnaire; Elliott, Huizinga, & Ageton, 1985); and novelty seeking 

1A prior paper used a 3-item version (Leve et al., 2014); a 2-item version was used here due to reviewer feedback and improved 
reliability
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(measured with the novelty seeking subscale of the Temperament Character Inventory; 

Cloninger, Svrakic, & Przybeck, 1993). For full information on scale construction, refer to 

Leve et al. (2010).

Results

Data Analytic Strategy

Two sets of analyses were conducted using hierarchical multiple regression. The first set 

examined the main and joint effects of adoptive mother parenting and child EC on teachers’ 

reports of school-age externalizing problems. The second set examined the main and joint 

effects of adoptive father parenting and child EC on teachers’ reports of school-age 

externalizing problems. There is one regression equation for each parent with 12 predictors 

(4 covariates, 2 child EC scores, 2 parenting scores for the given parent, and 4 EC × 

parenting interaction terms). All independent variables were centered and the centered 

variables were used to create interactions terms. Square transformation was conducted on 

the adoptive parent warm parenting variable to correct for non-normal distribution; all other 

variables were normally distributed. Additionally, analyses were conducted without any 

covariates in the models to guard against the risk of suppressor effects in which relations 

become more significant only in the presence of other predictors/covariates. Follow-up 

analyses were performed to examine whether significant findings were robust to the 

inclusion of the covariates and distinguish between significant associations that were evident 

with and without the inclusion of covariates. All significant findings remained with the 

inclusion of the covariates, with no suppressor effects emerging with the addition of 

covariates. Models with the covariates are reported in the following section.

Descriptive Statistics

The sample sizes, means, standard deviations, and pairwise bivariate correlations for study 

variables are presented in Table 1. Consistent with the study hypotheses, teachers’ reports of 

school-age externalizing problems were negatively associated with child EC (for Stroop task 

r(206)= −.17, p < .05; for gift delay task r(206)= −.12, p < .05) and mothers’ reports of 

warm parenting (r(200) = −.21, p < .01).

Main and Joint Effects of Adoptive Mother Parenting and Child EC on School-Age 
Externalizing Problems

In the first set of analyses, we examined the main and joint effects of child EC (stroop and 

gift delay task) and adoptive mother parenting (warm and overreactive) on teachers’ reports 

of school-age externalizing problems. As shown in Table 2, being female (B = –2.02, SE 
=1.15, p < .01), warm parenting (B = −.60, SE = .25, p < .01), and child EC (stroop task; B = 

−1.54, SE = 1.01, p < .05; gift delay task: B = −.87, SE= .48, p < .05) were significant 

predictors of lower levels of teacher reported school-age externalizing problems. However, 

the main effects of warm parenting and child EC were qualified by significant interactions 

between warm parenting and child EC, with the stroop task and the gift delay task, in 

relation to child externalizing problems at school (stroop task; B = .79, SE = .38, p < .05; 

gift delay task: B = .46, SE = .23, p < .05). To better understand this interaction, the effect of 

adoptive mother warm parenting on school-age externalizing problems for child EC (stroop 
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task) 1 SD above/below the mean values was calculated and plotted according to procedures 

outlined by Preacher, Curran, and Bauer (2006). As presented in Figure 1, having an 

adoptive mother high in warm parenting was associated with lower levels of school-age 

externalizing problems when levels of child EC (stroop task) were low (B = −1.14, SE = .28, 

p < .001) and at the mean of child EC (B = −.63, SE = .24, p < .01), but not when they were 

high (B = −.13, SE = .34, ns). Analysis of the region of significance (see Preacher et al., 

2006) indicated that the effect of adoptive mother warm parenting on school-age 

externalizing problems was significant for levels of child EC (stroop task) less than 

approximately .13 standard deviations above the mean.

The same pattern was evident when the interaction term between EC (gift delay task) and 

warm parenting was probed. As shown in Figure 2, adoptive mothers’ warm parenting was 

associated with lower levels of school-age externalizing problems when levels of child EC 

were low (B = −.1.29, SE = .31, p < .001) and at the mean (B = −.65, SE = .23, p < .05), but 

not when they were high (B = .01, SE = .34, ns). Analysis of the region of significance 

showed that the effect of adoptive mother warm parenting on school-age externalizing 

problems was significant for levels of child EC (gift delay task) less than approximately .26 

standard deviations above the mean.

Main and Joint Effects of Adoptive Father Parenting and Child EC on School-Age 
Externalizing Problems

In the second set of analyses, we examined the main and joint effects of child EC (stroop 

and gift delay tasks) and adoptive father parenting (warm and overreactive) on teachers’ 

reports of school-age externalizing problems. This model was employed to examine 

similarities and differences between mother–child and father–child relationships. As shown 

in Table 3, being female (B = –2.94, SE = 1.25, p < .01), and child EC (stroop task; B = 

−2.50, SE = 1.10, p < .05; gift delay task: B = −1.00, SE = .52, p < .05) were significant 

predictors of lower levels of teacher reported school-age externalizing problems. There were 

no significant interactions between child EC (stroop or gift delay task) and father parenting 

(warm or overreactive parenting) in relation to school-age externalizing problems.

Discussion

The current investigation used an adoption design to examine links between adoptive mother 

and father parenting, child EC, and school-age externalizing problems. This study addresses 

limitations of previous studies by investigating the effect of parenting behavior on 

externalizing problems, when effects due to genes shared among biologically-related family 

members are removed. In accord with our hypothesis, higher levels of warm parenting were 

associated with lower levels of externalizing problems, and interactions between EC and 

warm parenting were found in the development of school-age externalizing problems. 

Importantly, the current investigation provides support for the notion that parenting behavior 

assessed in the toddler period, when effects due to genes shared among biologically-related 

family members are removed, is associated with children’s subsequent school-age 

externalizing problem behavior.
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This study advances a core objective outlined by Rutter et al. (2001) in testing hypotheses 

relating to environmental influences on children’s psychological outcomes. In typical studies 

of biological parent(s) and their child any associations between parenting and measures of 

child outcome may be subject to the confounding effects of passive rGE. Getting an accurate 

account of which of the associations between parent and child phenotypes are confounded 

with inherited influences and which are not is crucial because manipulating the rearing 

environment may provide a mechanism through which parents and practitioners can have a 

positive impact on the development of children. In the current analyses there was no 

inherited influence of birth mother externalizing behavior on child externalizing behavior. 

Two possible reasons for the non-significant association between birth mother and child 

externalizing problems are that genetic effects may become stronger with age (Jacobson, 

Prescott, & Kendler, 2002) and there may be no direct genetic effect at this age, but genetic 

factors may enhance sensitivity to adverse environmental factors (Rhoades et al., 2011).

Moderating Role of Child EC on the Association between Adoptive Mother Warm Parenting 
and Externalizing Problems

Consistent with our hypothesis, findings from this study documented that higher levels of 

adoptive mother warm parenting at 27 months were significantly associated with lower 

levels of teacher-reported externalizing problems at ages 6-7. This finding is consistent with 

previous research showing that parental warmth or positivity is associated with fewer 

externalizing problems, involving a range of cultural and socioeconomic groups and using a 

variety of research methods (Chen, Liu, & Li, 2000; Harrist & Waugh, 2002). However, the 

main effects of warm parenting and child effortful control were qualified by significant 

interactions between warm parenting and child effortful control. Results indicated that child 

EC moderated the associations between adoptive mother warm parenting and teacher-

reported school-age externalizing problems. This finding suggests that maternal warmth 

serves as a protective factor against the risk for externalizing problems for children with low 

levels of EC. The present work can be interpreted within a vantage sensitivity framework 

(Pluess & Belsky, 2013). Vantage sensitivity represents the positive end, or the “bright” side 

of differential susceptibility, where increases in the level of functioning are manifested by 

individuals endowed with specific endogenous characteristics that render them more 

sensitive to exposure to high-quality environments. On this latter view, the presence of these 

specific sensitivity traits constitute an advantage with respect to the development (or 

production) of favorable outcomes in the presence of ecological contexts that provide 

adequate resources and support. In sum, the present work provides evidence that the quality 

of parenting employed by parents of children with low levels of EC can affect their future 

development.

Moderating role of Child EC on the Association between Adoptive Mother Overreactive 
Parenting and Externalizing Problems

Contrary to our hypothesis, we did not find a significant positive association between 

overreactive parenting and child externalizing problems or an interaction between EC and 

overreactive parenting at 27 months and school-age externalizing problems. The non-

significant main effect of overreactive parenting is inconsistent with previous research that 

has consistently documented links between overreactive parenting and high levels of 
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externalizing problems during early childhood and the early school-age years (Campbell et 

al., 2000; Maccoby, 2000; Rothbaum & Weisz, 1994; Shaw et al., 2003). However, the 

majority of these studies involve biologically related family members, thereby limiting 

understanding of the role of genetic and/or environmental underpinnings of parenting on 

child psychopathology. Similarly, a possible explanation for the null interaction findings is 

that prior studies that demonstrated moderating effects of attentional skills and regulatory 

capacity were conducted with older children and adolescents, whereas effortful control was 

measured during toddlerhood in the current study (Henry, Caspi, Moffitt, & Silva, 1996; 

Wills, Sandy, Yaeger, & Shinar, 2001). Although effortful control is relatively stable in the 

early years (Kochanska et al., 2000) and thus levels of toddler effortful control and school-

age effortful control would be expected to show moderate stability, a significant moderating 

role of effortful control might have been more evident if measured during the school-age 

period when children were coping with contextual demands such as sitting still, attending to 

instructional materials, and ignoring distracting stimuli.

Direct Associations between Adoptive Father Warm Parenting and Externalizing Problems

Another important contribution of this study was the examination of the effect of adoptive 

father warm parenting on child externalizing problems. Contrary to the expectations, 

adoptive father warm parenting was not directly related to school-age externalizing 

problems. Prior research shows that, compared to mothers, fathers tend to spend less time 

with young children, even in dual-earner families (Pleck & Masciadrelli, 2004), and often 

have different expectations for their roles as parents (Moon & Hoffman, 2008). Differences 

in fathers’ level of involvement, roles, and expectations for parenthood may explain the lack 

of association between father warm parenting and child externalizing problems.

Effortful Control: A Multidimensional Construct

An important methodological issue observed in this study is that the two validated measures 

of EC were not significantly related to one other. This is consistent with prior studies that 

have examined the structure of EC in young children and found that multiple factors emerge 

when factor analyses of EC tasks are conducted (Murray & Kochanska, 2002). It was 

surprising to find that the two tasks putatively measuring different facets of EC were 

essentially unrelated to each other. Other studies have found modest correlations between 

different indices of EC (Kim, Nordling, Yoon, Boldt, & Kochanska, 2013) and in some cases 

tasks increased in their magnitude of association over time (Kochanska et al., 2000). For 

example, Kochanska et al. (2000) found that at 22 months, Cronbach’s alpha was relatively 

modest between different EC tasks (.42); the average item-total correlation was .27. 

However, at 33 months, the alpha was .77, and the average item-total correlation was .42. As 

we only measured EC at one time point, we were unable to assess whether coherence 

between EC measures increased. It may be that the coherence was weak because too few 

tasks were coded or because the assessed capacities are just beginning to be organized into a 

cohesive system. Although the two indices of EC were not highly correlated, it was notable 

how in correlations and regression both indices of EC were comparably and uniquely related 

to externalizing symptoms. Furthermore, the evidence that both measures of EC related to 

externalizing symptoms suggests that both attentional and inhibitory control are implicated 

in the emergence of psychopathology. Our results differ from some (but not all) theory and 
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empirical research that has found that “hot” EC function (delay-of-gratification tasks) and 

more abstract “cool” EC functions (Stroop-like tasks) differentially predict children’s 

behavior problems and academic performance (Kim, Nordling, Yoon, Boldt, & Kochanska, 

2013).

Limitations

Although the current study has a number of important strengths, there are several limitations 

that need to be noted. First, a limited number of items were used to assess effortful control 

for the gift delay task. While the use of multiple, heterogeneous indicators is preferable 

because it enhances construct validity and reliability, other studies have also used single or 

two items to assess effortful control in a gift delay task (Carlson et al., 2004; Mulder, Hoofs, 

Verhagen, van der Veen, & Leseman, 2014; Spinrad, Eisenberg, & Gaertner, 2007). 

Combined with the fairly wide use of this task in prior studies of toddlers, the face validity 

of the task, and the relatively high Spearman-Brown correlation between the two items used, 

the measure was retained (Carlson et al., 2004; Kochanska et al., 2000). Second, the findings 

reported here may or may not be representative of what might be expected with more 

heterogeneous samples, reflecting a wider range of individual difference characteristics. 

Additionally, it is unclear whether the findings from this study would be generalizable to 

clinical populations because most of the sample had TRF scores in the normative range. 

Most of the children included in this sample do not have clinically meaningful levels of 

problem behavior. However, based on birth mother characteristics (genetic risk) and prenatal 

risk exposure, these children are considered at-risk for developing higher levels of problems. 

Therefore, the generalizability of findings to high-risk home environments and more 

ethnically diverse samples needs to be documented before stronger conclusions can be 

drawn.

Second, the current paper only examines unidirectional pathways from parenting to child 

behavior. However, the literature on parenting is replete with theoretical and empirical 

evidence of child effects on parents (Bell, 1968; Bell & Chapman, 1977). Belsky’s (1984) 

landmark paper on the determinants of parenting provides a foundation for reciprocal 

models of parent-child interaction by positing that characteristics of both the parent and 
child contribute to adaptive and dysfunctional parenting. Future studies should account for 

early levels of externalizing behavior to examine prospective change in externalizing 

behavior as a function of parenting and/or consider bidirectional relations between child 

externalizing behavior and parenting over time. It is also conceivable that an evocative rGE 

remains as an explanatory mechanism. Evocative rGE for parenting occurs when inherited 

characteristics of the child affect their parents’ behavior towards them (Dunn, Plomin, & 

Daniels, 1986; Scarr & McCartney, 1983). It is conceivable, for example, that genetic 

influences on children’s EC during toddlerhood influenced our measures of warm and 

overreactive parenting at age 27-months.

This study used parent-report, questionnaire-based measures to assess parenting. This 

approach is associated with certain limitations that might bias and inflate associations, 

notably parent’s expectations, their negative attributions about the child, and their low mood 

(Gardner, 2000). Ideally self-reports of parenting would have been corroborated by direct 
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observations of parent–child interactions that were coded for overreactive and warm 

parenting. Observational techniques can provide a microscopic view of how behavior 

unfolds over time, and how it is influenced by social conditions, including the behavioral 

triggers and reactions of others (Gardner, 2000). It should be noted that although some 

studies find significant relations between observational and self-report measures of the same 

constructs (Arnold et al., 1993; Webster-Stratton, 1998), in many cases studies find modest 

(Deater-Deckard, Dodge, Bates, & Pettit, 1996) or low levels of convergence (correlations of 

the order of r = .3 or so). This suggests a good deal of unique information may be provided 

by both sources. Furthermore, the constructs used to measure birth parent externalizing 

problems (self-worth, depression, anxiety, and substance use) were self-report measures, 

which also may be susceptible to reporting bias.

Future Directions and Clinical Implications

This study corroborated a consistent finding in the literature that some forms of parenting 

are important to the development of childhood externalizing problems and thus is an 

important area for prevention and intervention. Importantly, warm caregiving practices of 

adoptive parents were directly protective against later child externalizing problems, 

corroborating decades of research that could not unpack genetic from environmental 

influence when examining associations between parenting and child problem behavior. If the 

current findings could be shown to be generalizable to at-risk populations, it would suggest 

that prevention efforts and interventions directed at warm parenting are a promising avenue 

for improving child behavioral trajectories (Smith, Dishion, Shaw, & Wilson, 2013). 

Additional work in this area could refine interventions in terms of targeting specific 

parenting practices aimed at preventing the development of maladaptive outcomes.

Additionally, differences between girls and boys in the development of externalizing 

problems and EC warrant attention to gender as a moderator of environmental risks to 

development (Else-Quest, Hyde, Goldsmith, & Van Hulle, 2006). Girls tend to have more 

advanced EC and fewer externalizing problems than boys in early childhood (Deater-

Deckard et al., 1998; Olson et al., 2005). Further, we know little of how the interaction 

between parenting and child EC contributes to gender differences in externalizing problems. 

It is possible that girls’ higher self-regulation relative to boys protects them from contextual 

risk factors for externalizing problems. For these reasons, child gender should be examined 

in future analyses to test for differences in the effects of parenting and child EC on 

externalizing behavior.
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Figure 1. 
Moderating role of child EC (stroop task) on the association between adoptive mother warm 

parenting and school age externalizing problems. Both the moderator variable and the focal 

predictor are mean centered. EC = effortful control.
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Figure 2. 
Moderating role of child EC (gift delay task) on the association between adoptive mother 

warm parenting and school age externalizing problems. Both the moderator variable and the 

focal predictor are mean centered. EC = effortful control.
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Table 2
Moderating Role of Child EC on the Association between Adoptive Mother Warm 
Parenting and Teacher-Reported Externalizing Problems

Step 1 Step 2 Step 3

Variable B
(SE B)

β B
(SE B)

β B
(SE B)

β

Adoption openness .20
(.57)

.03 .59
(.57)

.08 .50
(.58)

.06

Obstetric Complications Risk .01
(.09)

.00 −.03
(.10)

−.03 −.04
(.09)

−.03

Birth Parent Externalizing −.69
(.94)

−.06 −.38
(.92)

−.03 .39
(.92)

−.03

Child Gender −3.44
(1.13)

−.22** −2.63
(1.16)

−.17* −2.02
(1.15)

−.13*

Child EC (Stroop task) −.207
(1.00)

−.15* −1.54
(1.01)

−.12*

Child EC (gift delay task) .94
(.49)

−.14* −.87
(.48)

−.13*

Adoptive Mother Warm Parenting −.69
(.25)

−. 20 −.60
(.25)

−.18*

Adoptive Mother Overreactive Parenting .27
(.98)

.02 .05
(.99)

.00

Child EC (stroop) × Adoptive Mother Warm Parenting .79
(.38)

.16*

Child EC (stroop) × Adoptive Mother Overreactive Parenting 1.04
(1.67)

.05

Child EC (gift delay) × Adoptive Mother Warm Parenting .46
(.23)

.16*

Child EC (gift delay) × Adoptive Mother Overreactive
Parenting

−.27
(.93)

−.02

R 2 .05* .08** .06*

F for change in R2 2.49* 3.48** 3.42**

Note. Variables added in each block are presented. EC = effortful control.

+
p < .10.

*
p < .05.

**
p < .01.
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Table 3
Moderating Role of Child EC on the Association between Adoptive Father Warm 
Parenting and Teacher-Reported Externalizing Problems

Step 1 Step 2 Step 3

Variable B
(SE B)

β B
(SE B)

β B
(SE B)

β

Adoption openness .06
(.61)

.01 .54
(.63)

.07 .55
(.63)

.07

Obstetric Complications Risk .01
(.10)

.01 −.02
(.10)

−.01 −.02
(.10)

−.02

Birth Parent Externalizing −.82
(.97)

−.07 .55
(.97)

−.04 −.46
(.97)

−.04

Child Gender −3.78
(1.17)

−

.24**
3.05

(1.23)
−.19* −2.94

(1.25)
−.19*

Child EC (Stroop task) −2.29
(1.08)

−.17* −2.50
(1.10)

−.18*

Child EC (gift delay task) −.96
(.52)

−.14* −1.00
(.52)

−.14*

Adoptive Father Warm Parenting .27
(.22)

.10 −.18
(1.05)

.10

Adoptive Father Overreactive Parenting −.14
(1.05)

−.01 −.18
(1.05)

−.01

Child EC (stroop) × Adoptive Father Warm Parenting .76
(.41) .14

+

Child EC (stroop) × Adoptive Father Overreactive
Parenting

.00
(1.60)

.00

Child EC (gift delay) × Adoptive Father Warm Parenting .14
(.20)

.05

Child EC (gift delay) × Adoptive Father Overreactive
Parenting

.13
(.90)

.04

R 2 .06* .05*  .02

F for change in R2 2.81* 2.60*  2.05*

Note. Variables added in each block are presented. EC = effortful control.

+
p < .10.

*
p < .05.

**
p < .01.
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