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Abstract

Objective—Most research on callous-unemotional behaviors (CU) and parenting does not focus 

on directions of effect, and work that does so has not been genetically-informed. The present study 

is the first to examine potential reciprocal effects between parenting and CU in a community 

sample of early childhood. Use of a twin sample also allows us to distinguish child-based genetic 

effects from environmentally-driven effects, which is necessary before translating this research to 

interventions.

Method—The present study used biometric cross-lagged models to investigate the relation 

between CU and parenting in twins at 2- and 3-years of age (MZ=145, DZ=169 twin pairs). CU 

was assessed using the parent-reported Child Behavior Checklist 1.5–5. Scores were residualized 

to control for conduct problems assessed on the Revised Rutter Parent Scale for Preschool 

Children. Parents’ reports of negative and positive parenting were obtained using parent ratings of 

discipline and parent feelings from the Parent Feelings Questionnaire.

Results—CU and negative parenting were significantly correlated at both ages. Cross-lagged 

analyses revealed a unidirectional effect with CU at age 2 predicting negative parenting at age 3. 

These child-driven effects were primarily genetically mediated, though there were modest 

nonshared environmental contributions. CU and positive parenting were not consistently 

correlated, and further biometric analyses were not performed.

Conclusions—Children’s genetically-influenced CU behaviors can have an impact on the 

parenting that they experience. Child-driven CU effects, though less examined in the literature, are 

important and should receive more attention in future work.

Lay Summary

In a community sample of twins at ages 2 and 3, children who were rated by their parent as 

displaying higher levels of callous-unemotional behaviors were reported to experience more 

negative parenting. This effect is child driven where genetically-influenced callous-unemotional 

behaviors of the child at age 2 predicted negative parenting at age 3, but not the other way around. 

This highlights the importance of children’s genetically-influenced behaviors on the parenting they 

receive, and suggests that parenting interventions in early childhood should also target the child’s 

behavior.
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Research over the last several decades has focused on callous-unemotional (CU) traits as an 

important diagnostic component of conduct problems. CU traits, characterized by low guilt, 

empathy, and affect 1, denote a more severe and stable trajectory of behavior problems 2,3, 

and are associated with socio-emotional maladjustment even in the absence of 

psychopathology 4. These behaviors in middle childhood and beyond are viewed as “traits” 

as they are moderately to highly stable and enduring across time and situations 5. A similar 

constellation of behaviors has been identified in early childhood (i.e., lack of guilt, empathy, 

and affect). Like CU traits in older children, these early emerging behaviors are related to 

other behavior problems such as ADHD and ODD 6,7 and demonstrate moderate stability 

across early childhood 8,9. However, because at such an early age, this set of behaviors has 

not yet been demonstrated to be a long-lasting component of the child’s personality or 

behavioral repertoire, they are viewed more cautiously as CU behaviors. Nonetheless, these 

early CU behaviors are developmentally significant and research has attempted to identify 

their developmental origins.

Whether conceptualized as a trait or early emerging behaviors, CU is genetically influenced, 

with heritability estimates ranging from .40-.70 in both community and high-risk samples 10, 

even as early as 2 years of age 8. Yet, a growing number of studies have found that parenting 

is associated with CU. Specifically, both higher levels of harsh/negative parenting and lower 

levels of warm/positive parenting have been related to CU in childhood and adolescence 11. 

This suggests that parenting may be a malleable protective factor that can be targeted in 

prevention efforts. However, prior to the development of parent-based interventions, a better 

understanding of the direction of effects between parenting and CU behavior is needed. The 

association between CU behaviors and parenting could arise via “parent-driven” effects that 

demonstrate an effect of parenting on child behavior, and/or “child-driven effects” whereby 

the child’s behavior elicits specific parenting behaviors. For example, does parenting predict 

later CU behavior, such that harsher parenting leads to greater CU (i.e., parent-driven 

effects)? Or does CU lead to parental harshness and lower warmth as parents cope with their 

children’s challenging behaviors (i.e., child-driven effects)? The current study explores both 

possibilities through testing cross-lagged models of CU and parenting, which incorporate 

bidirectional influences. A genetically-informed twin design allowed us to further 

distinguish between child-and parent-driven effects 12,13.

Parenting and CU behaviors

It has been proposed that negative parenting affects CU because it makes the internalization 

of parental messages about prosociality more difficult, and because it models aggression and 

other negative behaviors 14. Positive parenting is thought to buffer against CU because it can 

promote positive socialization such as empathy and prosociality 15. Consistent with this 

view, research on CU and parenting has largely focused on the extent to which negative and 

positive parenting affects children’s CU. Longitudinal work finds support for these parent-
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driven effects 16–19 but there are also inconsistencies or null associations 11,16. Further 

clarification of the relation between parenting and CU is needed, particularly in very young 

children when behaviors related to CU are coming online and parenting may be especially 

relevant.

One missing piece from this puzzle is the impact children have on the parenting they receive 

(i.e., child-driven effects), yet few studies consider this possibility in their theoretical and 

statistical approaches. Children’s CU could elicit more negative and less positive parenting. 

This possibility does not, however, negate parent-driven effects. Rather, both parent- and 

child-driven effects may operate at the same time, as described in models of coercive family 

processes 20. Longitudinal studies that examine the reciprocal effects of child behavior and 

parenting over time are needed to test the relevance of this model for the development of 

CU.

To date, only a few studies have used cross-lagged models to examine the reciprocal effects 

between CU and positive parenting 12,13,21 and negative parenting 13,21. These studies 

indicate that the timing and consistency of these effects may differ for positive and negative 

parenting. For example, reciprocal effects have been found between CU and observed 

parental warmth across 2 to 3 years of age 12; and between CU and overall parent-reported 

positive parenting (e.g., parental involvement and positive reinforcement) in a 3-wave study 

of children ages 9 to 12, but only across the last two waves 13. Another study, however, 

found only child-driven effects from age 3 to 6 years 21. For negative parenting (e.g., 

inconsistent discipline, corporal punishment, and/or poor monitoring), only child-driven 

effects were found in early childhood 21; and neither child- nor parent-driven effects were 

demonstrated in middle childhood 13. Differences amongst these studies may reflect 

differences in how parenting was assessed, the length of time between time points or 

whether the sample included clinical vs. at-risk populations. Collectively, however, findings 

suggest that early childhood may be a crucial developmental period to capture both parent- 

and child-driven effects in the relation between CU and parenting.

Although a developmental picture of the reciprocal effects of parenting and child CU is 

emerging, previous studies are limited by their focus on phenotypic associations. For 

example, the finding that parenting predicts CU over time is often used to support a causal 

effect of parents on children. However, when samples include children and their biological 

parents, associations between parenting and children’s CU could be a result of shared genes 

between parents and their children that both predispose children to higher CU and parents to 

more negative or less positive parenting (i.e., passive gene-environment correlation 22). 

Alternatively, associations between parenting and CU could represent a “true” parenting 

effect, wherein the environment that parents provide influences their children’s behaviors.

Genetically-informed designs, such as twin studies, can disentangle whether these links are 

explained by children’s genetic makeup or are environmentally mediated. A previous twin 

study on a related construct, antisocial behavior problems, in early-to-middle childhood 

demonstrated reciprocal effects between antisocial behaviors and negative parenting that was 

both genetically and environmentally mediated 23. The current study extends this work by 

focusing on CU and both negative and positive parenting during toddlerhood.
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Current Study

This study is the first to investigate the reciprocal effects of parenting and CU in a 

community sample. Moreover, we examine reciprocal relations between CU and both 

negative and positive parenting using a longitudinal genetically-informed approach in 

toddlerhood—when CU is first emerging. Given that CU and parenting are both consistently 

related to conduct problems24,25, we controlled for conduct problems in CU in order to 

examine unique effects between parenting and CU, rather than behavior problems more 

broadly. Biometric cross-lagged models examined the bidirectional effects from ages 2 to 3 

years, as well as the underlying genetic and environmental sources of relations between CU 

and parenting within and across age. These analyses allow us to distinguish child-based 

genetic effects from environmentally driven effects, which is necessary before translating 

this research to interventions. We hypothesized that cross-age effects would be bidirectional, 

and be both genetically and environmentally mediated.

Methods

Participants

The Boston University Twin Project twin sample was recruited from the Massachusetts 

Registry of Vital Records. All procedures were approved by the university’s Institutional 

Review Board, and primary caregivers provided informed consent. Three hundred and 

fourteen same-sex twin pairs (145 MZ and 169 DZ) participated at age 2 and of these, 304 

pairs (141 MZ and 163 DZ) were reassessed at age 3. Ethnicity was generally representative 

of Massachusetts (85.4% Caucasian, 3.2% Black, 2% Asian, 7.3% Mixed, 2.2% Other). 

Socioeconomic status according to the Hollingshead Four Factor Index 26 ranged from low 

to upper middle class (range=20.5–66; M=50.9, SD=14.1). Zygosity was determined using 

DNA obtained through cheek swab samples. In cases where DNA was not available (n=3), 

zygosity was determined using parent responses on physical similarity questionnaires, which 

have been shown to be more than 95% accurate when compared to DNA markers 27.

Measures

CU.—Following Willoughby et al. 6, a 5-item screening measure from the Child Behavior 
Checklist 1½−5 28 was used to assess CU for each twin. Items include “doesn’t seem to feel 

guilty after misbehaving”, “punishment doesn’t change behavior”, “seems unresponsive to 

affection”, “shows little affection toward people” and “shows too little fear of getting hurt”, 

and do not overlap with ADHD and ODD scales. The primary caregiver rated items 3-point 

scale (0=not true, 1=sometimes true, and 2=always true). Possible scores range from 0 – 10, 

with our non-clinical sample ranging from 0 – 7. Means (see Table S1, available online) 

were consistent with other early childhood community samples 6,29. This CBCL measure of 

CU has demonstrated good reliability and validity in 2-year-olds 8,30 and 3-year-olds 6,9. For 

example, predictive validity is indicated by the finding that scores on the CBCL CU scale at 

age 2 predicted both antisocial and externalizing behaviors in middle childhood 30. CU has 

early risk factors (e.g., fearless temperament) and socio-emotional and behavioral correlates 

in early childhood (e.g., lower moral regulation) that are distinct from ADHD and ODD 6,29. 

Indeed, when comparing 1-, 2- and 3-factor models for the CU, ADHD, and ODD CBCL 
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items, a 3-factor model fits the data best 6,8,30. Furthermore, though the CBCL CU, ADHD 

and ODD scales all load onto a common externalizing factor, each behavioral construct has 

genetic and environmental factors that are behavior-specific, providing biometric support for 

parents’ ability to differentiate between the three behavioral domains in very young children 
7. Lastly, there is phenotypic factor invariance of the CBCL CU scale across ages 2 and 3 

years 8, demonstrating that item loadings onto a latent CU factor could be equated across 

age and that CU is not structurally different at ages 2 and 3. In the current sample, reliability 

as indexed by Cronbach’s alpha was .55 at age 2 and .61 at age 3. These estimates are 

consistent with previous research using the same measure in young children which report 

alphas ranging from .55 to .65 6,9,29.

Conduct Problems.—The 8-item Conduct Problems from the Revised Rutter Parent 
Scale for Preschool Children 31 was used to control for conduct problems given their strong 

association with CU in childhood 24. Parents rated their child on specific behaviors using a 

3-point scale (0=not true, 1=sometimes true, and 2=certainly true). Cronbach’s alphas for 

this scale were .91 and .98 at ages 2 and 3, respectively.

Parenting.—Parents rated their negative and positive feelings toward their children on the 

Parent Feelings Questionnaire 32. This measure includes 24 items indexing parental 

negativity or positivity and 10 items assessing parental emotions toward each child. Scores 

were composited according to Deater-Deckard 33.

A 14-item parent-report measure based on a modification of widely-used semi-structured 

interview 32,33 and formatted for use with twins 34 provided information about discipline 

strategies used for each twin. Factor analysis indicated that that yelling, arguing, spanking, 

and asking someone else to deal with the child loaded on harsh discipline at both ages. At 

age 2, harsh discipline also included ignoring the child. Reasoning and praising loaded on 

positive discipline at both ages; however, at age 2 being firm and calm as well as joking also 

loaded on positive discipline, whereas at age 3 hugging/being affectionate loaded on positive 

discipline. All factor loadings were .4 or higher. The slightly different negative and positive 

discipline factors across age reflect developmental changes in the child, yet because 

subsequent analyses look at rank order differences results are not affected by different items 

at each age.

An overall measure of negative parenting at each age was formed by averaging standardized 

scores for negative feelings and emotions, and negative discipline at each age (age 2 α =.90; 

age 3 α =.93). Positive parenting was similarly formed by averaging standardized scores for 

parent positive feelings and emotions, and positive discipline (age 2 α =.74; age 3 α =.79).

Data Transformation

Because twin covariances can be inflated by variance due to sex 35, all CU and parenting 

scores were residualized for sex effects. To control for the possible influence of conduct 

problems on CU, CU scores were also residualized for conduct problems. Finally, CU at age 

3 and negative and positive parenting at both ages were rank transformed to provide a more 

normal distribution.
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Twin Design

The twin design decomposes phenotypic variance of a variable into additive genetic (A), 

shared (C) and nonshared (E) environmental variance components. Heritability is the 

proportion of phenotypic variance that can be attributed to genetic factors and describes the 

genetic effect size. Genetic influences are implied when cotwin similarity covaries with their 

degree of genetic relatedness. Shared environmental variance is familial resemblance that is 

not explained by genetic variance. Thus, it comprises environmental influences that are 

shared by family members and make them similar to each other (e.g., family demographics, 

one’s rearing neighborhood, shared friends). Nonshared environmental variance is a residual 

variance that includes environmental influences unique to each individual. These unique 

environmental influences make members of the same family different from one another. 

Possible sources of nonshared environmental variance include differential parental 

treatment; relationships with friends, peers and teachers; and nonsystematic factors such as 

accidents, illness and measurement error 36. When parenting is modeled as a child 

phenotype, genetic influences on parenting indicate the extent to which parenting is 

influenced by heritable aspects of the child.

Statistical Analysis Plan

Correlations between CU and negative and positive parenting were examined. When both 

significant within- and across-age correlations were found biometric cross-lagged models 37 

were used to examine genetic and environmental sources of: a) variance at each age; b) 

covariance between CU and parenting within each age; and c) on the transmission of effects 

between and within variables across age (i.e., stability and cross-lagged effects, 

respectively). The model decomposes the variances and covariances between variables 

within and across age into their genetic and environmental components (i.e., A, C, E). A 

genetic correlation (rg) between variables indicates the extent to which common genetic 

influences operate across variables, independent of the heritability of each phenotype. A 

similar logic applies to shared (rc) and nonshared (re) environmental correlations. Models 

were fit to raw data using a maximum likelihood pedigree approach implemented in Mx 

structural equation modeling software 38. This approach allows the inclusion of participants 

with incomplete data.

Results

Correlations

As seen in Table 1, CU and positive parenting were moderately stable, and negative 

parenting was highly stable. CU was modestly to moderately correlated with negative 

parenting, but demonstrated little or no association with positive parenting. Given this, 

biometric cross-lagged analyses were only applied to CU and negative parenting. Twin 

intraclass and cross correlations are presented in supplementary materials (see Table S2, 

available online).
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Model-fitting

Model-fit statistics are presented in Table S.3 in supplementary materials. Models were 

reduced by dropping all nonsignificant paths in the full model. It was possible to drop C on 

CU at both ages, consequently, there was no shared environmental covariance between CU 

and negative parenting. The residual C on negative parenting at age 3 could also be dropped, 

as well as re at age 2, and all residual correlations (rg, rc, and re) at age 3, and the cross-

lagged path from negative parenting to CU. The reduced model did not fit the data 

significantly worse, and is presented for parsimony of results.

Genetic and Environmental Influences on Variances and Covariances at Age 2

At age 2, genetic factors explained 62% (CI: 52–69%) of the variance in CU and 39% (CI: 

25–54%) for negative parenting. Shared environmental influences explained 49% (CI: 34–

62%) of the variance in negative parenting and no significant variation in CU. Nonshared 

environmental influences accounted for the remaining 36% (31–48%) of the variance in CU 

and 12% (CI: 9–16%) in negative parenting. There was moderate genetic covariance (rg=.33) 

between CU and negative parenting, and it was these shared genetic factors that fully 

explained the phenotypic relation between CU and negative parenting at age 2.

Genetic and Environmental Contributions to Total Variances at Age 3

At age 3, genetic factors accounted for approximately 50% (CI: 38–60%) of the total 

variance in CU and 57% (CI: 49–65%) in negative parenting at age 3. Although these 

estimates of heritability vary somewhat from those at age 2, confidence intervals overlap 

across age and consequently, provide little evidence of differential heritability. The 

remaining variance in CU was explained by the nonshared environment (50%; CI: 40–62%), 

which also did not differ in magnitude from age 2. For negative parenting, the shared 

environment explained 20% (CI: 13–28%) of the variance, a significant decrease from age 2 

as indicated by non-overlapping confidence intervals for the age 2 and age 3 estimates. In 

contrast, the nonshared environmental variance in negative parenting increased at age 3 

(23%; CI: 19–28%).

Transmission Across Age

Tables 2 and 3 decompose these total genetic, shared environmental and nonshared 

environmental variances at age 3 into effects that are transmitted from age 2 (stability, cross-

lagged, and common effects) and novel (residual) effects at age 3. The total variance is the 

sum of the component variances. Because effects are standardized, total variance for each 

phenotype at age 3 sum to 1.

There was substantial stability in negative parenting across age and moderate stability in 

CU. Submodels that dropped stability paths resulted in a significant decrement in fit (see 

Table S3, available online). For both variables, these stability effects account for most of the 

variance that is transmitted across age. For CU 12% of the variance at age 3 was a result of 

stability variance at age 2, whereas 40% of the variance in age 3 negative parenting was due 

to stability effects. As seen in Table 2, the majority of stability effects for CU were 

genetically influenced. Stability effects for negative parenting were significantly influenced 
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by all three etiologic sources, though genes and shared environments made the largest 

contributions.

Contrary to our hypothesis, the cross-age association between CU and negative parenting 

was unidirectional from age 2 CU to age 3 parenting. It was possible to drop the cross-

lagged path from negative parenting at age 2 to CU at age 3 without worsening the fit of the 

model (see Table S3, available online). Because our model controls for stability and 

covariance at age 2, cross-lagged effects typically tend to be modest 39. CU at age 2 

explained approximately 1% of the variance in age 3 negative parenting, and this was 

mediated via genetic and modest nonshared environmental effects.

Given that only genetic factors linked CU and negative parenting at age 2, the common 

effects that are transmitted to negative parenting at age 3 are entirely genetic (Table 2). 

However, these common effects from age 2 explained only 1.5% of the variation in negative 

parenting at age 3.

Novel Effects and Covariance at Age 3

Variance at age 3 that was not transmitted from age 2 represents residual effects that are 

novel to age 3 and signify developmental change. That is, they are new effects that are 

independent of effects at age 2. As seen in Table, there was substantial change. For negative 

parenting 57% of the variance at age 3 was due to new age-specific effects, and for CU 

approximately 80% of the variation was novel to age 3. Developmental change in both CU 

and negative parenting was influenced by genetic and nonshared environmental factors. The 

novel effects on CU and parenting at age 3 do not correlate, as indicated by non-significant 

genetic and environmental residual correlations (Figure 1). However, because there are 

common genetic effects transmitted from age 2, there is a modest genetic correlation 

between CU and negative parenting at age 3 (rg2=.10; CI=.05-.15).

Discussion

The overall goal of this study was to examine genetic and environmental bases for 

associations between CU and parenting during early childhood. There was no consistent 

association between CU and positive parenting, providing little evidence in support of either 

child- or parent-driven effects linking these two variables in an early childhood community 

sample. In contrast, CU and negative parenting were associated within and across age and 

cross-lagged models revealed only child-driven effects. CU behaviors at age 2 predicted 

negative parenting at age 3, however the reciprocal effect of parenting influencing later CU 

was not significant. In further support of child-driven effects on parenting, this longitudinal 

association was primarily explained by genetic factors. In addition, child-based genetic 

factors accounted for variance in negative parenting at both ages, and concurrent 

associations between CU and parenting at age 2 were explained by child-based genetic 

factors. This suggests that children’s genetically-influenced tendencies affect the parenting 

that they receive and partially account for changes in parenting over time. This has also been 

found between antisocial behaviors and parent-child conflict across early adolescence 37. 

Thus, despite the current focus in the CU literature on parent-driven effects, cross-lagged 

results demonstrate that child-driven effects are also important.
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Contrary to research examining links between negative parenting and the related construct of 

child antisocial behaviors that finds bidirectional influences in middle childhood 23,37, in our 

young sample, negative parenting did not predict CU after controlling for conduct problems. 

Interestingly, however, when we did not control for conduct problems, there was a 

bidirectional relation that mirrored past work on negative parenting and related problem 

behaviors (see Figure S1, available online). The fact that we find parent-driven effects only 

with our unadjusted CU measure that included variance shared with conduct problems 

suggests that negative parenting impacts later conduct problems, but not CU specifically. 

That is, conduct problems are likely responsible for the parent-driven effects with the 

unadjusted measure, whereas child-driven effects appear to be particularly relevant to CU. 

Having a young child with high CU may be especially difficult for parents, and increase 

negativity. This, in turn, may also affect parent-child attachment, which can continue to have 

an impact on later development and the parent-child relationship.

Phenotypic cross-lagged models using clinical samples of older children demonstrated either 

no effects between CU and negative parenting or only parent-driven effects 13,21, and found 

that positive parenting was the most relevant 12,13,21. This is contrary to our findings; 

however, these studies used clinical or at-risk samples whereas we utilized a community 

sample. Taken in the context of our results, this suggests that the type of parenting most 

relevant to CU behaviors may differ depending on the level of severity in related behavior 

problems. Specifically, cross-lagged studies of behavior problems in community samples, 

such as ours and others 23,37, indicate that it may be most beneficial to focus on negative 

parenting practices before serious behavior problems have emerged (i.e., prevention work). 

However, bidirectional research with clinical samples of children with more severe problems 

suggests 12,13,21 that it may be profitable to focus on improving positive parenting practices 

(i.e., in interventions). More bidirectional work on CU and parenting in both at-risk and 

community samples is needed to further clarify the relative importance of different aspects 

of parenting across developmental stages and symptom severity.

Although only child-driven effects were found for negative parenting and CU, and positive 

parenting showed little to no association with CU, this does not imply that parenting is 

unimportant. Controlling our measure of CU for variance shared with CP helps us to 

understand what is CU-specific in relation to parenting, but CU often co-occurs with other 

difficult behaviors such as CP, which demonstrate parent-driven effects. Additionally, this 

work suggests that early CU behaviors can drive later negative parenting, which could in 

turn affect CU behaviors later in development. Longitudinal research examining multiple 

time points from toddlerhood to middle childhood are needed to address this possibility. 

Lastly, as previously mentioned, the type of parenting may vary across behavior problem 

severity or developmental stage.

Despite strengths of this study, including the use of longitudinal, genetically-informed data 

on both positive and negative parenting, limitations should be mentioned. First, this study 

relied on parent-reports of both parenting and CU thereby raising the issue of shared rater 

variance. Given that shared rater variance would be expressed as shared environmental 

influence in biometric models 40, and because we found no shared environmental covariance 

between parenting and CU, rater variance is not contributing to covariation between the 
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phenotypes. Additionally, the cross-lagged effects in our models are not subject to potential 

shared rater bias or ‘halo effects’ as they are independent of covariance between the 

measures at the first time point. Furthermore, the etiologic pattern of negative parenting in 

our sample is similar to work implementing observer ratings 23. Nonetheless, future studies 

should include observer ratings of parenting when possible. Second, the CBCL measure of 

CU has low internal consistency, however, this is typical in the literature on CU in young 

children (for a more extensive discussion of this issue see 6,8,29). Third, while child-driven 

effects explain a significant amount of the variance at age 3, these effects are small and only 

part of the puzzle in explaining CU behaviors. Replication with other methods and 

genetically-informed designs is encouraged. Finally, there is some debate about the construct 

of “CU” at age 2. Indeed, it is not as clearly established as at age 3, demonstrating lower 

reliability and validity 41. Nonetheless, we find that the factor structures and heritabilities at 

ages 2 and 3 are similar 7,8; and that there is moderate stability across these ages. Moreover, 

this stability is genetically mediated indicating that, to some extent, the same genetic effects 

operate on the behaviors at ages 2 and 3 8. We suggest that, at the very least, these very early 

CU-like behaviors at age 2 are developmentally significant as they are predictive of both CU 

and negative parenting at age 3.

Our results demonstrate the importance of child-driven effects in the relation between CU 

and negative parenting in young children. These children driven effects have both genetic 

and environmental underpinnings, and highlight the necessity of targeting child behavior in 

early CU interventions in an effort to decrease later negative parenting. This may help 

prevent a downward spiral from occurring into middle childhood that exacerbates CU 

behaviors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

The Boston University Twin Project (BUTP) is supported by grants from the National Institute of Mental Health 
(MH062375) and the National Institute of Child Health and Human Development (HD068435) to Dr. Saudino. 
Megan Flom is supported by F31MH114590.

References

1. Frick PJ, Morris AS. Temperament and developmental pathways to conduct problems. J Clin Child 
Adolesc Psychol. 2004;33(1):54–68. doi:10.1207/S15374424JCCP3301_6 [PubMed: 15028541] 

2. Edens JF, Campbell JS, Weir JM. Youth psychopathy and criminal recidivism: A meta-analysis of 
the psychopathy checklist measures. Law Hum Behav. 2007;31(1):53–75. [PubMed: 17019617] 

3. Frick PJ, Ray JV, Thornton LC, Kahn RE. Can callous-unemotional traits enhance the 
understanding, diagnosis, and treatment of serious conduct problems in children and adolescents? A 
comprehensive review. Psychol Bull. 2014;140(1):1–57. doi:10.1037/a0033076 [PubMed: 
23796269] 

4. Viding E, McCrory EJ. Why should we care about measuring callous–unemotional traits in 
children? Br J Psychiatry. 2012;200(3):177–178. [PubMed: 22383762] 

5. Frick PJ, Ray JV, Thornton LC, Kahn RE. Annual research review: A developmental 
psychopathology approach to understanding callous‐unemotional traits in children and adolescents 

Flom et al. Page 10

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2020 September 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



with serious conduct problems. J Child Psychol Psychiatry. 2014;55(6):532–548. doi:10.1111/jcpp.
12152 [PubMed: 24117854] 

6. Willoughby MT, Waschbusch DA, Moore GA, Propper CB. Using the ASEBA to screen for callous 
unemotional traits in early childhood: Factor structure, temporal stability, and utility. J Psychopathol 
Behav Assess. 2011;33(1):19–30. doi:10.1007/s10862-010-9195-4 [PubMed: 21483647] 

7. Flom M, Saudino KJ. Do genetic factors explain the links between callous-unemotional, attention 
hyperactivity and oppositional defiant problems in toddlers? Abnorm Child Psychol. 11 2017. doi:
10.1007/s10802-017-0361-y

8. Flom M, Saudino KJ. Callous–unemotional behaviors in early childhood: Genetic and 
environmental contributions to stability and change. Dev Psychopathol. 12 2016:1–8. doi:10.1017/
S0954579416001267

9. Willoughby MT, Mills-Koonce WR, Gottfredson NC, Wagner NJ. Measuring callous unemotional 
behaviors in early childhood: Factor structure and the prediction of stable aggression in middle 
childhood. J Psychopathol Behav Assess. 2014;36(1):30–42. doi:10.1007/s10862-013-9379-9 
[PubMed: 24729655] 

10. Viding E, McCrory EJ. Genetic and neurocognitive contributions to the development of 
psychopathy. Dev Psychopathol. 2012;24(3):969–983. [PubMed: 22781866] 

11. Waller R, Gardner F, Hyde LW. What are the associations between parenting, callous–unemotional 
traits, and antisocial behavior in youth? A systematic review of evidence. Clin Psychol Rev. 
2013;33(4):593–608. doi:10.1016/j.cpr.2013.03.001 [PubMed: 23583974] 

12. Waller R, Gardner F, Viding E, et al. Bidirectional associations between parental warmth, callous 
unemotional behavior, and behavior problems in high-risk preschoolers. J Abnorm Child Psychol. 
2014;42(8):1275–1285. doi:10.1007/s10802-014-9871-z [PubMed: 24740437] 

13. Muratori P, Lochman JE, Lai E, et al. Which dimension of parenting predicts the change of callous 
unemotional traits in children with disruptive behavior disorder? Compr Psychiatry. 2016;69:202–
210. doi:10.1016/j.comppsych.2016.06.002 [PubMed: 27423362] 

14. Gershoff ET. Corporal punishment by parents and associated child behaviors and experiences: A 
meta-analytic and theoretical review. Psychol Bull. 2002;128(4):539–579. doi:
10.1037/0033-2909.128.4.539 [PubMed: 12081081] 

15. Kochanska G Mutually responsive orientation between mothers and their young children: 
Implications for early socialization. Child Dev. 1997;68(1):94–112. doi:10.2307/1131928 
[PubMed: 9084128] 

16. Barker ED, Oliver BR, Viding E, Salekin RT, Maughan B. The impact of prenatal maternal risk, 
fearless temperament and early parenting on adolescent callous‐unemotional traits: A 14‐year 
longitudinal investigation. J Child Psychol Psychiatry. 2011;52(8):878–888. doi:10.1111/j.
1469-7610.2011.02397.x [PubMed: 21410472] 

17. Hawes DJ, Dadds MR, Frost ADJ, Hasking PA. Do childhood callous-unemotional traits drive 
change in parenting practices? J Clin Child Adolesc Psychol. 2011;40(4):507–518. doi:
10.1080/15374416.2011.581624 [PubMed: 21722024] 

18. McDonald R, Dodson MC, Rosenfield D, Jouriles EN. Effects of a parenting intervention on 
features of psychopathy in children. J Abnorm Child Psychol. 2011;39(7):1013–1023. doi:
10.1007/s10802-011-9512-8 [PubMed: 21553346] 

19. Pardini DA, Lochman JE, Powell N. The development of callous-unemotional traits and antisocial 
behavior in children: Are there shared and/or unique predictors? J Clin Child Adolesc Psychol. 
2007;36(3):319–333. [PubMed: 17658977] 

20. Patterson GR, DeBaryshe BD, Ramsey E. A developmental perspective on antisocial behavior. Am 
Psychol. 1989;44(2):329–335. doi:10.1037/0003-066X.44.2.329 [PubMed: 2653143] 

21. Brown CA, Granero R, Ezpeleta L. The Reciprocal Influence of Callous-Unemotional Traits, 
Oppositional Defiant Disorder and Parenting Practices in Preschoolers. Child Psychiatry Hum 
Dev. 2017;48(2):298–307. doi:10.1007/s10578-016-0641-8 [PubMed: 27013514] 

22. Viding E, Pingault J-B. Can positive parental reinforcement counter genetic risk for callous-
unemotional behavior? Am J Psychiatry. 2016;173(9):862–863. doi:10.1176/appi.ajp.
2016.16060694 [PubMed: 27581693] 

Flom et al. Page 11

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2020 September 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



23. Larsson H, Viding E, Rijsdijk FV, Plomin R. Relationships between parental negativity and 
childhood antisocial behavior over time: A bidirectional effects model in a longitudinal genetically 
informative design. J Abnorm Child Psychol. 2008;36(5):633–645. doi:10.1007/
s10802-007-9151-2 [PubMed: 17602294] 

24. Frick PJ, Stickle TR, Dandreaux DM, Farrell JM, Kimonis ER. Callous–unemotional traits in 
predicting the severity and stability of conduct problems and delinquency. J Abnorm Child 
Psychol. 2005;33(4):471–487. [PubMed: 16118993] 

25. Shaw DS. Future directions for research on the development and prevention of early conduct 
problems. J Clin Child Adolesc Psychol. 2013;42(3):418–428. doi:
10.1080/15374416.2013.777918 [PubMed: 23534691] 

26. Hollingshead AB. Four factor index of social status. 1975 http://www.academia.edu/download/
30754699/yjs_fall_2011.pdf#page=21. Accessed January 3, 2017.

27. Price TS, Freeman B, Craig I, Petrill SA, Ebersole L, Plomin R. Infant zygosity can be assigned by 
parental report questionnaire data. Twin Res. 2000;3(03):129–133. doi:10.1375/twin.3.3.129 
[PubMed: 11035484] 

28. Achenbach TM, Rescorla LA. Manual for the ASEBA Preschool Forms & Profiles: An Integrated 
System of Multi-Informant Assessment; Child Behavior Checklist for Ages 1 ½–5; Language 
Development Survey; Caregiver-Teacher Report Form University of Vermont; 2000.

29. Waller R, Hyde LW, Grabell AS, Alves ML, Olson SL. Differential associations of early callous-
unemotional, oppositional, and ADHD behaviors: multiple domains within early-starting conduct 
problems? J Child Psychol Psychiatry. 2015;56(6):657–666. doi:10.1111/jcpp.12326 [PubMed: 
25251938] 

30. Waller R, Shaw DS, Neiderhiser JM, et al. Toward an Understanding of the Role of the 
Environment in the Development of Early Callous Behavior. J Pers. 9 2015:90–103. doi:10.1111/
jopy.12221 [PubMed: 26291075] 

31. Hogg C, Rutter M, Richman N. Emotional and Behavioural Problems in Children. NFER-
NELSON; 1997.

32. Deater-Deckard K The Parent Feelings Questionnaire. Lond Inst Psychiatry. 1996.

33. Deater-Deckard K. Parenting and child behavioral adjustment in early childhood: A quantitative 
genetic approach to studying family processes. Child Dev. 2000;71(2):468–484. doi:
10.1111/1467-8624.00158 [PubMed: 10834478] 

34. Knafo A, Plomin R. Prosocial behavior from early to middle childhood: Genetic and environmental 
influences on stability and change. Dev Psychol. 2006;42(5):771–786. doi:
10.1037/0012-1649.42.5.771 [PubMed: 16953685] 

35. McGue M, Bouchard TJ Jr. Adjustment of twin data for the effects of age and sex. Behav Genet. 
1984;14(4):325–343. doi:10.1007/BF01080045 [PubMed: 6542356] 

36. Plomin R, Chipuer HM, Neiderhiser JM. Behavioral genetic evidence for the importance of 
nonshared environment In: Hetherington EM, Reiss D, Plomin R, Hetherington EM, (Ed), Reiss D, 
(Ed), Plomin R, (Ed), eds. Separate Social Worlds of Siblings: The Impact of Nonshared 
Environment on Development. Hillsdale, NJ, US: Lawrence Erlbaum Associates, Inc; 1994:1–31.

37. Burt SA, McGue M, Krueger RF, Iacono WG. How are parent-child conflict and childhood 
externalizing symptoms related over time? Results from a genetically informative cross-lagged 
study. Dev Psychopathol. 2005;17(1):145–165. doi:10.1017/S095457940505008X [PubMed: 
15971764] 

38. Neale MC, Boker SM, Xie G, Maes HH. Mx: Statistical Modeling (Version 7th Edition): VCU Box 
900126. Richmond VA. 2006;23298.

39. Greven CU, Asherson P, Rijsdijk FV, Plomin R. A Longitudinal Twin Study on the Association 
Between Inattentive and Hyperactive-Impulsive ADHD Symptoms. J Abnorm Child Psychol. 
2011;39(5):623. doi:10.1007/s10802-011-9513-7 [PubMed: 21494861] 

40. Saudino KJ. Rater Bias Models. In: Wiley StatsRef: Statistics Reference Online. ; 2017.

41. Waller R, Dishion TJ, Shaw DS, Gardner F, Wilson MN, Hyde LW. Does Early Childhood Callous-
Unemotional Behavior Uniquely Predict Behavior Problems or Callous-Unemotional Behavior in 
Late Childhood? Dev Psychol. doi:10.1037/dev0000165. Accessed September 17, 2016.

Flom et al. Page 12

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2020 September 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.academia.edu/download/30754699/yjs_fall_2011.pdf#page=21
http://www.academia.edu/download/30754699/yjs_fall_2011.pdf#page=21


Facebook Text

In a community sample of toddler twins, genetically-influenced callous-unemotional 

behaviors (low guilt, empathy and affect) predicted negative parenting one year later, but 

not the other way around. The unidirectional relation between callous-unemotional 

behaviors at age 2 and negative parenting at age 3 emphasizes the need for more research 

examining child-driven effects on the parent-child relationship, and reminds us that 

parenting does not occur in a vacuum.
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Twitter Text

Children’s genetically-influenced behaviors can impact the type of parenting they 

receive. In the Boston University Twin Project toddlers who showed low guilt, empathy 

and affect at age 2 elicited more negative parenting at age 3. Parenting did not influence 

these behaviors.
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Figure 1: Biometric cross-lagged reduced model for Callous-Unemotional Behavior and negative 
parenting, shown for one twin.
Dashed paths indicate nonsignificant paths that could be dropped from the model. The 

model constrains all cross-age associations to function as phenotypic partial regression 

coefficients. The paths leading from CU at age 2 to CU at age 3 index stability, controlling 

for any prior association with parenting. The cross-lagged paths reflect the effects of CU at 

age 2 on parenting at age 3 and visa versa, above and beyond their preexisting relation at age 

2 and stability effects. The variances of CU and parenting at age 2 are decomposed into their 

genetic (A), shared environmental (C), and nonshared environmental (E) components. The 

genetic and environmental effects at age 3 are residual effects that are independent of age 2, 

and reflect change. Paths between the latent A, C, and E factors and each phenotype are 

standardized partial regression coefficients, and indicate the relative contributions of A, C, 

and E factors to each phenotype. The square of these paths represents the genetic and 

environmental variance associated with each phenotype. Confidence intervals are presented 

in parentheses. rg, rc, and re denote the genetic and environmental correlations. A=Genetic 

influences; C=Shared environmental influences; E=Nonshared environmental influences; 

CU=Callous-Unemotional BehaviorsaResidualized for sex and conduct problems.
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Table 2.

Genetic and Environmental Influences on Callous-Unemotional Behaviors
a
 and Negative Parenting at Age 3 – 

Reduced Model

Total variances A C E

Age 3 CU

Total variances due to: 1.000 .492 .000 .497

1. CU at age 2 (Stability effects) .122 .075 (15%) -- .047 (9%)

2. NEG at age 2 (Cross-lagged effects) .000 -- -- --

3. Common effects at age 2 .000 -- -- --

4. Residual effects at age 3 .878 .422 (86%) -- .456 (92%)

Age 3 NEG

Total variances due to: 1.000 .571 .203 .226

1. NEG at age 2 (Stability effects) .413 .159 (28%) .203 (100%) .051 (22%)

2. CU at age 2 (Cross-lagged effects) .005 .003 (.5%) -- .002 (1%)

3. Common effects at age 2 .015 .015 (2.5%) -- --

4. Residual effects at age 3 .567 .394 (70%) -- .173 (77%)

Note: The overall genetic and environmental variances for CU and NEG at age 3 can be decomposed into: (1) stability effects: influences specific 
to phenotype 1 at age 2 that are transmitted to age 3; (2) cross-lagged effects: influences specific to phenotype 2 at age 2 that are transmitted to 
phenotype 1 at age 3; (3) common effects from age 2: the effects common to both phenotypes at age 2 that are transmitted to phenotype 1 at age 3; 
and (4) residual effects: unique effects on phenotype 1 at age 3. The age 3 variances for phenotype 2 are similarly decomposed. Percentages of A 
(genetic), C (shared environmental), E (nonshared environmental) influences due to the four sources are provided in parenthesis. Deviations in 
percentages are due to rounding. A=Genetic influences; C=Shared environmental influences; E=Nonshared environmental influences; CU=Callous-
Unemotional Behaviors; NEG=Negative Parenting

a
Residualized for sex and conduct problems.
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