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  Abstract
  BackgroundNegative parenting practices may be an environmental risk factor for subsequent conduct problems. Research on the association between parenting practices and callous–unemotional traits, a risk factor for conduct problems, has produced mixed findings.

AimsTo investigate whether negative parental discipline is a non-shared environmental risk factor for the development of conduct problems and callous–unemotional traits.

MethodLongitudinal, multi-informant data from a community sample of twins were analysed using the monozygotic (MZ) twin differences design for 4508 twins (2254 twin pairs).

ResultsWithin MZ twin pairs, the twin receiving more negative parental discipline at 7 years had more conduct problems (but not more callous–unemotional traits) at 12 years.

ConclusionsDuring the transition to early adolescence, negative parental discipline operates as a non-shared environmental risk factor for development of conduct problems, but not for the development of callous–unemotional traits.
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 Negative parental discipline is associated with increased risk of conduct problems.
Reference Hill1
 Children who grow up in the same family can face markedly different parental discipline
Reference Plomin2
 and previous data using the monozygotic (MZ) twin differences design confirm that differences in negative parental discipline are a non-shared environmental risk factor associated with differences in the level of concurrent conduct problems.
Reference Asbury, Dunn, Pike and Plomin3
 Longitudinal MZ twin differences data also suggest that maternal negative emotional attitudes towards children at age 5 may be a causal environmental factor for the development of subsequent conduct problems at age 7.
Reference Caspi, Moffitt, Morgan, Rutter, Taylor and Arseneault4



 To our knowledge, no research to date has used the MZ twin differences design to assess whether differences in negative parental discipline represent a possible causal environmental factor for the development of conduct problems. Moreover, no MZ twin differences studies have been conducted to assess whether negative parental discipline is a non-shared environmental factor contributing to the development of callous–unemotional traits. Callous–unemotional traits are a well-documented temperamental correlate of severe and persistent antisocial behaviour.
Reference Frick and White5
 Callous–unemotional traits show moderate to strong heritability, as well as non-shared environmental effects.
Reference Viding, Blair, Moffitt and Plomin6,Reference Viding and Jones7
 The heritable influences on callous–unemotional traits are substantially shared with conduct problems, but there is only a modest overlap in the non-shared environmental influences for callous–unemotional traits and conduct problems.
Reference Viding, Frick and Plomin8
 Several findings have suggested that children with callous–unemotional traits may react less to negative parental practices than their peers with conduct problems,
Reference Wootton, Frick, Shelton and Silverthorn9–Reference Lynam, Loeber and Stouthamer-Loeber12
 although other findings indicate that parenting may have some impact on the level of callous–unemotional traits in community samples.
Reference Frick, Kimonis, Dandreaux and Farell13,Reference Pardini, Lochman and Powell14
 Taken together, previous findings encourage the investigation of negative parental discipline as a potential non-shared environmental factor contributing to individual differences in callous–unemotional traits. The primary aim of the current study was to use the MZ twin differences design to examine the environmental effects of negative parental discipline on the parent- and teacher-rated conduct problems and callous–unemotional traits from childhood to early adolescence (7–12 years).




 Method


 Sample

 Participants were drawn from the Twins Early Development Study (TEDS), a longitudinal study of twin pairs ascertained from population records of twin births in England and Wales between 1994 and 1996. The TEDS has been shown to be reasonably representative of the UK population, and is described in detail elsewhere.
Reference Trouton, Spinath and Plomin15,Reference Oliver and Plomin16
 The sample for the phenotypic analyses consisted of 4508 MZ twins (46.0% males), born in 1994, 1995 and 1996, who had data available from parents' or teachers' ratings (or both) of behavioural problems at 12 years of age (outcome measures). Mothers provided 98.4% of the ratings at age 7. The source of parental data was not collected at age 12, but the percentage of maternal ratings was estimated to be similar to the age 7 data collection by the TEDS coordinator (P. Busfield, personal communication, 2009). The MZ twin differences analyses were thus conducted on 2254 twin pairs. A total of 490 twins were excluded from the analyses because of missing data at 12 years old. Based on the assessment at 7 years, there was no statistical difference between the participants in the final sample and those who were not included on negative parental discipline (mean 0.02 v. 0.10, P>0.05) and teacher-rated callous–unemotional traits (mean 3.53 v. 3.91, P>0.05). However, participants in the final sample compared with those excluded had lower levels of teacher-rated conduct problems at 7 years old (mean 0.67 v. 0.93, P<0.05). Monozygotic twins with severe medical or neurological problems were also excluded from the analyses.
Reference Kovas, Haworth, Dale and Plomin17
 Zygosity was assigned using DNA testing in 76.6% of the cases. For those twins who did not provide DNA samples, parental ratings of physical similarity were used to determine the zygosity. This method assigns zygosity with more than 95% accuracy as validated by genotyping.
Reference Price, Freeman, Craig, Petrill, Ebersole and Plomin18






 Measures

 The descriptive statistics of all measures are presented in Table 1.





Table 1 Children's conduct problems, callous–unemotional traits and negative parental treatment (n = 4508)
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Variable

	

Mean

	

s.d.

	

Skewness

	

Kurtosis


	
Conduct problems
				
	Parents' ratings				
	    Age 7	1.62	2.08	1.18	1.88
	    Age 12	1.31	1.95	1.30	2.32
	Teachers' ratings				
	    Age 7	0.69	1.95	2.60	8.14
	    Age 12	0.59	1.81	2.83	9.65
	
Callous—unemotional traits
				
	Parents' ratings				
	    Age 7	3.00	2.55	0.57	0.16
	    Age 12	2.81	2.69	0.63	0.23
	Teachers' ratings				
	    Age 7	3.54	3.83	0.60	0.04
	    Age 12	3.08	3.42	0.75	0.24
	Negative parental discipline
a

				
	    Parents' ratings, age 7	0.02	1.34	0.09	-0.15




a. The negative parental discipline variable was standardised. The sample selection may have affected the mean and the standard deviation scores presented here (see Method for more details).








 Negative parental discipline

 Negative parental discipline was assessed using questionnaire items adapted from a semi-structured interview
Reference Deater-Deckard, Dodge, Bates and Pettit19
 at age 7. Parents reported on their use of the following negative discipline strategies with the child: restraining or smacking; sending the child to their room or withdrawing privileges; raising voice or shouting; and ignoring the child when they are misbehaving. The four items were rated on a 4-point scale (from never to often) for the first-born twin, followed by ratings on a 3-point scale (less, same or more) for the second-born twin. This rating method was chosen in order to focus parents on potential differences in their treatment of the two children. For first-born twins, the sum of the respective items was standardised for the whole population to zero mean and unit variance. For second-born twins, this standardised sum was added to the standardised sum of the differential items indicating more or less parental feeling; this composite score was then standardised.
Reference Knafo and Plomin20
 Cronbach's alpha for the negative parental discipline was computed separately for the first- and second-born twins because the rating method was not identical for both. Cronbach's alpha was 0.56 for the first-born twins and 0.65 for the second-born twins.




 Conduct problems

 Conduct problems at 7 and 12 years were assessed using the Strengths and Difficulties Questionnaire (SDQ),
Reference Goodman21
 a five-item scale including items such as ‘Often fights with other children or bullies them’ and ‘Often lies or cheats’. Each item was rated on a 3-point scale as certainly true, somewhat true, or not true. The SDQ is a widely used screening instrument in the UK and its reliability and validity have been demonstrated using a large, national sample.
Reference Goodman22
 Three of the conduct problem items reflected aggressive or bad temper tendencies, whereas the remaining two assessed lying and stealing. Cronbach's alphas were 0.58 and 0.60 for the parents' ratings at ages 7 and 12 respectively, and 0.71 and 0.67 for the teachers' ratings at ages 7 and 12 respectively. The cross-informant (parent–teacher) cross-sectional and longitudinal correlations for conduct problems ranged from 0.24 to 0.32 (Table 2). The within-informant longitudinal correlations ranged from 0.36 to 0.51 (Table 2).





Table 2 Correlations between parents' and teachers' reports of children's conduct problems and callous–unemotional traits at 7 and 12 years old
a
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Rating

			
		1	2	3	4
	
Conduct problems
				
	Age 7				
	    1. Parents' ratings	-	0.32
b

	0.51
c

	0.24
d


	    2. Teachers' ratings		-	0.24
d

	0.36
c


	Age 12				
	    3. Parents' ratings			-	0.27
b


	    4. Teachers' ratings				-
	
Callous—unemotional traits
				
	Age 7				
	    1. Parents' ratings	-	0.23
b

	0.32
c

	0.12
d


	    2. Teachers' ratings		-	0.18
d

	0.27
c


	Age 12				
	    3. Parents' ratings			-	0.17
b


	    4. Teachers' ratings				-




a. All correlations are significant at P ≤ 0.001. Depending on the analysis, n = 4126-4507.




b. Cross-source (cross-sectional) correlations.




c. Longitudinal (within-source) correlations.




d. Longitudinal (cross-source) correlations.










 Callous–unemotional traits

 Callous–unemotional traits at 7 and 12 years were assessed using seven items available in TEDS: three Antisocial Process Screening Device
Reference Frick and Hare23
 items, and four items from the SDQ. These items were either original callous–unemotional trait items (‘Does not show feelings or emotions’, ‘Feels bad or guilty if he/she does something wrong’ (reverse scored), ‘Is concerned about how well he/she does at school’ (reverse scored)) or were selected to reflect callous–unemotional traits (e.g. ‘Considerate of other people's feelings’ (reverse scored)) (see Viding et al).
Reference Viding, Blair, Moffitt and Plomin6
 None of the items overlapped with any of the conduct problem items. Cronbach's alphas were 0.46 and 0.54 for the parents' ratings at ages 7 and 12 respectively, and 0.74 and 0.71 for the teachers' ratings at ages 7 and 12 respectively. The cross-informant (parent–teacher) cross-sectional and longitudinal correlations for callous–unemotional traits ranged from 0.12 to 0.23 (Table 2). The within-informant longitudinal correlations ranged from 0.27 to 0.32 (Table 2).






 Testing procedures

 Informed, written consent was obtained from all of the families who agreed to take part in the study. The families were told that TEDS encompasses assessment of cognitive ability, behavioural problems and prosocial behaviours, and that all of the data would be anonymised and published in a way that did not identify any individual child. Teachers were approached only if there was family consent for teacher involvement. The study and the consent procedure were approved by the Institute of Psychiatry and Maudsley ethics committee.




 Data analyses

 The analyses proceeded in three steps. The first step was the phenotypic analysis; that is, we tested whether negative parental discipline was associated with children's conduct problems and callous–unemotional traits. We used the COMPLEX analysis option in Mplus, Version 4.2 for Windows (www.statmodel.com) to account for the non-independence of observations (i.e. twins).
Reference Muthén and Muthén24
 Second, we examined the MZ twin correlations to ascertain whether there were differences within MZ twin pairs in the negative parental discipline and behavioural problems. Third, we tested if differences between MZ twin pairs in negative parental discipline were associated with differences between MZ twin pairs in their conduct problems and callous–unemotional traits. This MZ twin differences design provides a strong test of the specific unique environmental experiences that make family members different from each other (termed non-shared environmental influences) independently of genetics, because MZ twins share 100% of their genes.
Reference Pike, Reiss, Hetherington and Plomin25
 This method permits the examination of unique environmental influences on behaviour, free of passive or evocative gene–environment correlations that have been shown to influence parenting–behaviour relationships.
Reference Moffitt26
 Passive gene–environment correlation refers to the phenomenon where the child's behaviour and the environment provided by the parent are correlated because both share a genetically transmitted liability. Evocative gene–environment correlation refers to a phenomenon where the child's genetically influenced behaviour evokes different parental treatment.

 Missing data were managed through Full Information Maximum Likelihood using Mplus, Version 4.2 on Windows.
Reference Muthén and Muthén24
 As expected in a population sample, the conduct problem scales (parents' and teachers' ratings) were skewed to the ‘no problem’ end (Table 1). To correct for skew, we applied a logarithmic transformation. However, the pattern of results remained after the transformation, so we report the findings using the untransformed scales. We conducted both phenotypic and MZ twin differences analyses separately for parents' and teachers' reports, and separately for conduct problems and callous–unemotional traits (first and third step of the analyses, see above). We examined:



	
(a) cross-sectional associations (e.g. the association between negative parental discipline at age 7 and conduct problems at age 7);


	
(b) longitudinal associations (e.g. the association between negative parental discipline at age 7 and conduct problems at age 12);


	
(c) longitudinal associations controlling for age 7 measures (e.g. the association between negative parental discipline at age 7 and conduct problems at age 12, controlling for conduct problems at age 7).




 Participants with Mahalanobis distance scores at P<0.001 (outlier cases) were excluded from the regression analyses that examined the behavioural problems at age 12 controlling for age 7 measures.






 Results

 Prior to conducting the MZ twin differences analyses, two conditions had to be satisfied. First, a phenotypic relationship had to be demonstrated between negative parental discipline and conduct problems, as well as negative parental discipline and callous–unemotional traits. Second, it was important to ascertain that the MZ twins, although genetically identical and growing up in the same family, differed for conduct problems, callous–unemotional traits and negative parental discipline (to allow for the possibility of MZ twin differences in parenting contributing to MZ twin differences in conduct problems and callous–unemotional traits). After these checks, it was possible to test whether MZ twin differences in negative parental discipline were associated with differences between MZ twins in conduct problems and callous–unemotional traits.


 Is negative parental discipline associated with parent- and teacher-rated conduct problems and/or callous–unemotional traits?

 The correlations between negative parental discipline and parent- and teacher-rated conduct problems and callous–unemotional traits were modest to moderate (0.11–0.43), but statistically significant both cross-sectionally (at 7 years) and longitudinally (from 7 to 12 years), as shown in Table 3. Table 3 also shows the results of longitudinal regression analyses predicting intra-individual changes in conduct problems and callous–unemotional traits from ages 7 to 12 as a function of negative parental discipline at age 7. For analysis of conduct problems, the children's conduct problem score at 7 was entered, followed by negative parental discipline when the children were 7 years old. A longitudinal effect of negative parental discipline at age 7 on conduct problems at age 12 (over and above any continuity of conduct problems from ages 7 to 12) was indicated for both parents' and teachers' ratings of conduct problems. The same analysis was repeated for callous–unemotional traits. Slightly weaker findings were observed for callous–unemotional traits compared with conduct problems (Table 3). The documentation of statistically significant phenotypic relationships between negative parental discipline and conduct problems/callous–unemotional traits satisfied the first condition for proceeding with the MZ twin differences analyses for both conduct problems and callous–unemotional traits.





Table 3 Cross-sectional and longitudinal associations between negative parental discipline (at age 7) and children's conduct problems and callous–unemotional (at ages 7 and 12), according to parents' and teachers' ratings of conduct problems and callous–unemotional traits
a
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Parents' ratings

			

Teachers' ratings
b



		
		

At age 7, cross-sectional r


	

At age 12, longitudinal r


	

At age 12, controlling for age 7 behaviour problems, b


	

At age 7, cross-sectional r


	

At age 12, longitudinal r


	

At age 12, controlling for age 7 behaviour problems, b



	Conduct problems						
	    Negative parental discipline	0.43	0.33	0.13	0.20	0.16	0.10
	Callous—unemotional traits						
	    Negative parental discipline	0.15	0.13	0.09	0.16	0.11	0.07





r, correlations; b, standardised regression coefficients.




a. All P ≤ 0.001. Depending on the analysis, n = 4056-4465.




b. Different teachers rated the children at ages 7 and 12.










 Are there differences between MZ twins on conduct problems, callous–unemotional traits and negative parental treatment?


Table 4 lists the intra-pair MZ correlations indexing similarity between MZ twins in their conduct problems, callous–unemotional traits and negative parental discipline. Although genetically identical and growing up in the same family, the MZ twins were not identical on any of the measures at either age. For instance, approximately 25–40% of the variance in children's conduct problems could be attributed to non-shared environmental factors (plus measurement error): parents' ratings at 7 years: 1 – 0.73 = 0.27; parents' ratings at age 12: 1–0.77 = 0.23; teachers' ratings at 7 years 1–0.69 = 0.31; teachers' ratings at age 12 years: 1–0.60 = 0.40). Similar findings were observed for callous–unemotional traits (Table 4). This demonstration of non-shared environmental effects satisfied the second condition for proceeding with the MZ twin differences analyses.





Table 4 Intra-pair correlations indexing similarity between monozygotic twins in their behavioural problems and in their negative parental treatment
a
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Variable

	

r


	
Conduct problems
	
	Parents' ratings	
	    Age 7	0.73
	    Age 12	0.77
	Teachers' ratings	
	    Age 7	0.69
	    Age 12	0.60
	
Callous—unemotional traits
	
	Parents' ratings	
	    Age 7	0.63
	    Age 12	0.81
	Teachers' ratings	
	    Age 7	0.71
	    Age 12	0.56
	Negative parental discipline	
	    Parents' ratings, age 7	0.76




a. All P ≤ 0.001. Depending on the analysis, n (twin pairs) = 1713-2050.










 Are MZ twin differences in negative parental discipline related to MZ twin differences in conduct problems and callous–unemotional traits?


Table 5 shows the correlations between MZ twin differences in negative parental discipline and MZ twin differences in parent- and teacher-rated conduct problems and callous–unemotional traits. The correlations between MZ twin differences in negative parental discipline and parent- and teacher-rated conduct problems were modest, but statistically significant both cross-sectionally (at 7 years old) and longitudinally (from 7 to 12 years old) (Table 5). A longitudinal effect of negative parental discipline at age 7 on conduct problems at age 12 (over and above continuity of conduct problems from ages 7 to 12) was documented for both parents' and teachers' ratings of conduct problems. On the other hand, MZ twin differences in negative parental discipline at age 7 were significantly correlated with MZ twin differences in callous–unemotional traits, cross-sectionally for parents' and teachers' ratings, but only for parent-rated callous–unemotional traits when examining the data longitudinally. Regression analyses predicting callous–unemotional traits at age 12 controlling for age 7 callous–unemotional traits did not show a longitudinal effect of negative parental discipline at age 7 for either parents' or teachers' ratings of callous–unemotional traits.





Table 5 Cross-sectional and longitudinal associations between monozygotic (MZ) twin differences in negative parental discipline (at age 7) and children's conduct problems and callous–unemotional traits (at ages 7 and 12), according to parents' and teachers' ratings of conduct problems and callous–unemotional traits
a
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Parents' ratings

			

Teachers' ratings
b



		
		

At age 7, cross-sectional r


	

At age 12, longitudinal r


	

At age 12, controlling for MZ twin differences in behaviour problems at age 7, b


	

At age 7, cross-sectional r


	

At age 12, longitudinal r


	

At age 12, controlling for MZ twin differences in behaviour problems at age 7, b



	Conduct problems						
	    Negative parental discipline	0.46***
	0.20***
	0.12***
	0.12***
	0.07**
	0.07**

	Callous—unemotional traits						
	    Negative parental discipline	0.27***
	0.06*
	0.02	0.07**
	0.02	0.03





r, correlations; b, standardised regression coefficients.




a. Depending on the analysis, n (twin pairs) = 2028-2232.




b. Different teachers rated the children at ages 7 and 12.




*
P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001.












 Discussion

 The primary aim of our study was to investigate the cross-sectional and longitudinal relationships between parent-reported negative parental discipline and parent- and teacher-rated conduct problems and callous–unemotional traits from childhood to early adolescence (7–12 years). To our knowledge this was the first study to investigate the longitudinal effects of negative parental discipline on conduct problems using the MZ twin differences design, although a previous MZ twin differences study has documented a significant environmental effect of maternal negative emotional attitudes on conduct problems in a younger age group.
Reference Caspi, Moffitt, Morgan, Rutter, Taylor and Arseneault4
 Moreover, the current study was the first to explore negative parental discipline as a non-shared environmental candidate for callous–unemotional traits. The strengths of the study include longitudinal, multi-informant data spanning a 5-year period, as well as the genetically informative MZ twin differences design.


 Negative parental discipline as an environmental risk factor for conduct problems

 We found a longitudinal association between negative parental discipline and conduct problems. Specifically, the member of the MZ twin pair who had received more parent-reported negative parental discipline at age 7 was more likely to have higher levels of conduct problems at age 12 than the co-twin. This finding held even after the initial MZ twin differences in conduct problems at age 7 were controlled for in the analyses. Importantly, this finding was robust both within (parent-rated conduct problems) and across informants (teacher-rated conduct problems). Although previous phenotypic research has demonstrated an association between negative parental discipline and subsequent conduct problems, no previous studies have explored the role of negative parental discipline as a specific non-shared environmental candidate for conduct problems using a longitudinal MZ twin differences design. Indeed, only one previous study has used the longitudinal MZ twin differences design to examine the association between negative maternal feelings and conduct problems;
Reference Caspi, Moffitt, Morgan, Rutter, Taylor and Arseneault4
 this study showed that differences in negative maternal feelings at age 5 predicted subsequent differences in conduct problems during early school years (at age 7).




 Negative parental discipline and conduct problems in early adolescence

 Our study focused on children's outcomes during the period of entry to adolescence, for which there are no previous longitudinal MZ twin differences data. This period is critical since it covers a time when children may be starting delinquent careers. The current study suggests that negative parental discipline may be one specific non-shared environmental risk factor that contributes to conduct problems in early adolescence.




 The strength of the MZ differences design in documenting a non-shared environmental effect

 The MZ twin differences design ensures that pure non-shared environmental effects, rather than gene–environment interaction or evocative gene–environment correlation, are quantified. Because the members of the MZ twin pair are genetically identical to each other, any environmental effects operate upon genotype effects that do not differ between the members of the MZ twin pair. Of course we cannot rule out that some unmeasured, early non-genetic influences between the MZ twins could have contributed to our findings. To minimise this confound, all twins with documented medical, neurological and physical health diagnoses, as well as those with birth complications or low birth-weight, were excluded from our analyses.




 Negative parental discipline and callous–unemotional traits

 Several studies have reported that non-shared environmental influences are important in explaining the variance in callous–unemotional traits (see for example Viding et al),
Reference Viding, Frick and Plomin8
 yet we found no longitudinal environmental effect of differential negative parental discipline for differences in subsequent callous–unemotional traits. Although it is conceptually plausible that moderate internal consistency of the measures could have been responsible for the difficulty in uncovering a true relationship between differential parenting and callous–unemotional traits, this explanation is unlikely. The internal consistencies for callous–unemotional traits and conduct problems were very similar for both parent and teacher ratings; in fact, teacher-rated callous–unemotional traits showed higher internal consistency than teacher-rated conduct problems. Therefore the different pattern of findings with regard to callous–unemotional traits and conduct problems is likely to reflect a true difference between these two domains in whether negative parental discipline represents a non-shared environmental risk factor for subsequent outcome. The lack of an environmental contribution of negative parental discipline and subsequent callous–unemotional traits is somewhat surprising as phenotypic analyses in both this and other studies have demonstrated a longitudinal relationship between parenting variables and level of callous–unemotional traits.
Reference Frick, Kimonis, Dandreaux and Farell13,Reference Pardini, Lochman and Powell14
 It is possible that the relationship between parental practices and level of callous–unemotional traits demonstrated in the phenotypic analysis reflects passive and/or evocative gene–environment correlation, which would not be found with the MZ twin differences analysis that focuses on non-shared environment. In other words, the phenotypic relationship is likely to reflect a true association, but one that does not operate through non-shared environmental influence of negative parental practices.




 Negative parental discipline is not a uniform non-shared environmental risk factor for both conduct problems and callous–unemotional traits

 Analyses investigating the aetiology of conduct problems and callous–unemotional traits suggest that although non-shared environmental influences are important for both conduct problems and callous–unemotional traits, there is only a modest overlap for these influences between the two domains.
Reference Viding, Frick and Plomin8
 The data from the current analyses are thus in line with the notion that much of the non-shared environmental influences important for conduct problems need not be shared with callous–unemotional traits. The newly expanding literature on callous–unemotional traits in childhood is pointing to such traits as indicative of poor long-term outcomes, particularly for adult psychopathy and criminality.
Reference Frick and White5
 Moreover, studies have indicated substantial genetic influence on these traits
Reference Viding, Blair, Moffitt and Plomin6,Reference Viding and Jones7
 and there are data suggesting that these children may be less responsive to some parenting intervention programmes than children with conduct problems alone.
Reference Hawes and Dadds27
 Alongside such findings, the current study serves to emphasise a considerable challenge remaining for researchers and clinicians alike; that is, to identify and subsequently target environmental, including parenting, factors that may be addressed in order to ameliorate callous–unemotional traits.




 Study limitations

 Our study is not without its limitations. On the face of it, differences in the negative parental discipline at age 7 accounted for a disappointingly small amount of differences in parent- and teacher-rated conduct problems at age 12 over and above conduct problems at age 7 (0.5–1.4% of the variance accounted for). However, such effect sizes are common for the studies utilising the MZ twin differences design, and are likely to reflect the fact that unlike phenotypic analyses of the effects of supposed ‘environmental’ variables on variance in children's outcomes, the MZ twin differences design does not include genetically mediated associations between the environment and children's behaviour.
Reference Asbury, Dunn, Pike and Plomin3,Reference Oliver, Pike and Plomin28,Reference Turkheimer and Waldron29
 It is becoming increasingly clear through studies like ours that the variance in children's behaviour is accounted for by numerous different aspects of the environment, as well as many diverse genetic factors.

 A further limitation concerns the internal consistency of the measures of negative parental discipline, conduct problems and callous–unemotional traits, which was only moderate in some cases (Cronbrach's alphas ranging between 0.46 and 0.74). This could have produced more conservative estimates of the magnitude of association between the measures of conduct problems and callous–unemotional traits and the measure of negative parental discipline. Moreover, we cannot rule out that non-systematic measurement error stemming from the moderate reliability of our measures did not inflate the difference scores for identical twins. However, this is unlikely to account for the systematic pattern of our findings that demonstrate a non-shared environmental effect on conduct problems, but not on callous–unemotional traits, across raters.

 Another limitation that critics of the twin method often highlight is that there may be important twin–singleton differences that would jeopardise the conclusions from the twin studies, such as our current investigation. Although twins are delayed in language development and twin pregnancies are associated with increased rate of obstetric complications, neither concern is particularly relevant for twin data on conduct problems and callous–unemotional traits. Twins with obstetric complications were excluded from our analyses and language delay found in twins is very mild, representing variation in the normal range.
Reference Rutter30






 Implications of the current findings

 Negative parental discipline represents a non-shared environmental risk factor for development of further conduct problems during the transition to early adolescence. However, negative parental discipline does not appear to represent a non-shared environmental risk factor for callous–unemotional traits during this period. Previous research suggests that the non-shared environmental influences for conduct problems and callous–unemotional traits are largely independent
Reference Viding, Frick and Plomin8
 and findings from this study highlight negative parental discipline as a possible causal risk factor for the development of conduct problems, but not callous–unemotional traits. The phenotypic relationship that is observed between negative parental practices and level of callous–unemotional traits may reflect genetic endowment (both provided by the parent as well as evoked by the child's temperament) within families who have a child with callous–unemotional traits.
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 Table 2 Correlations between parents' and teachers' reports of children's conduct problems and callous–unemotional traits at 7 and 12 years olda
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 Table 3 Cross-sectional and longitudinal associations between negative parental discipline (at age 7) and children's conduct problems and callous–unemotional (at ages 7 and 12), according to parents' and teachers' ratings of conduct problems and callous–unemotional traitsa
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 Table 5 Cross-sectional and longitudinal associations between monozygotic (MZ) twin differences in negative parental discipline (at age 7) and children's conduct problems and callous–unemotional traits (at ages 7 and 12), according to parents' and teachers' ratings of conduct problems and callous–unemotional traitsa

 

 

       
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	80
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
80




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Keenan, Kate
Hipwell, Alison
Chung, Tammy
Stepp, Stephanie
Stouthamer-Loeber, Magda
Loeber, Rolf
and
McTigue, Kathleen
2010.
The Pittsburgh Girls Study: Overview and Initial Findings.
Journal of Clinical Child & Adolescent Psychology,
Vol. 39,
Issue. 4,
p.
506.


	CrossRef
	Google Scholar






Fontaine, Nathalie M.G.
Rijsdijk, Frühling V.
McCrory, Eamon J.P.
and
Viding, Essi
2010.
Etiology of Different Developmental Trajectories of Callous-Unemotional Traits.
Journal of the American Academy of Child & Adolescent Psychiatry,
Vol. 49,
Issue. 7,
p.
656.


	CrossRef
	Google Scholar






Fontaine, Nathalie M.G.
Rijsdijk, Frühling V.
McCrory, Eamon J.P.
and
Viding, Essi
2010.
Etiology of Different Developmental Trajectories of Callous-Unemotional Traits.
Journal of the American Academy of Child & Adolescent Psychiatry,
Vol. 49,
Issue. 7,
p.
656.


	CrossRef
	Google Scholar






Hawes, David J.
Dadds, Mark R.
Frost, Aaron D.J.
and
Hasking, Penelope A.
2011.
Do Childhood Callous-Unemotional Traits Drive Change in Parenting Practices?.
Journal of Clinical Child & Adolescent Psychology,
Vol. 40,
Issue. 4,
p.
507.


	CrossRef
	Google Scholar






Pasalich, Dave S.
Dadds, Mark R.
Hawes, David J.
and
Brennan, John
2011.
Do callous-unemotional traits moderate the relative importance of parental coercion versus warmth in child conduct problems? An observational study.
Journal of Child Psychology and Psychiatry,
Vol. 52,
Issue. 12,
p.
1308.


	CrossRef
	Google Scholar






Plomin, R.
2011.
Commentary: Why are children in the same family so different? Non-shared environment three decades later.
International Journal of Epidemiology,
Vol. 40,
Issue. 3,
p.
582.


	CrossRef
	Google Scholar






Bogerts, B.
Peter, E.
and
Schiltz, K.
2011.
Psychiatrie, Psychosomatik, Psychotherapie.
p.
2692.


	CrossRef
	Google Scholar






Beaver, Kevin M.
Barnes, J.C.
May, Joshua S.
and
Schwartz, Joseph A.
2011.
Psychopathic Personality Traits, Genetic Risk, and Gene-Environment Correlations.
Criminal Justice and Behavior,
Vol. 38,
Issue. 9,
p.
896.


	CrossRef
	Google Scholar






Barker, Edward D.
Oliver, Bonamy R.
Viding, Essi
Salekin, Randall T.
and
Maughan, Barbara
2011.
The impact of prenatal maternal risk, fearless temperament and early parenting on adolescent callous-unemotional traits: a 14-year longitudinal investigation.
Journal of Child Psychology and Psychiatry,
Vol. 52,
Issue. 8,
p.
878.


	CrossRef
	Google Scholar






Burt, S. Alexandra
2012.
How do we optimally conceptualize the heterogeneity within antisocial behavior? An argument for aggressive versus non-aggressive behavioral dimensions.
Clinical Psychology Review,
Vol. 32,
Issue. 4,
p.
263.


	CrossRef
	Google Scholar






Viding, Essi
and
McCrory, Eamon J.
2012.
Genetic and neurocognitive contributions to the development of psychopathy.
Development and Psychopathology,
Vol. 24,
Issue. 3,
p.
969.


	CrossRef
	Google Scholar






Herpers, Pierre C. M.
Rommelse, Nanda N. J.
Bons, Daniëlle M. A.
Buitelaar, Jan K.
and
Scheepers, Floor E.
2012.
Callous–unemotional traits as a cross-disorders construct.
Social Psychiatry and Psychiatric Epidemiology,
Vol. 47,
Issue. 12,
p.
2045.


	CrossRef
	Google Scholar






Freitag, Christine M.
Hänig, Susann
Schneider, Anna
Seitz, Christiane
Palmason, Haukur
Retz, Wolfgang
and
Meyer, Jobst
2012.
Biological and psychosocial environmental risk factors influence symptom severity and psychiatric comorbidity in children with ADHD.
Journal of Neural Transmission,
Vol. 119,
Issue. 1,
p.
81.


	CrossRef
	Google Scholar






Thijssen, Jill
Otgaar, Henry
Meijer, Ewout H.
Smeets, Tom
and
de Ruiter, Corine
2012.
Emotional Memory for Central and Peripheral Details in Children with Callous‐Unemotional Traits.
Behavioral Sciences & the Law,
Vol. 30,
Issue. 4,
p.
506.


	CrossRef
	Google Scholar






Barker, Edward D.
and
Salekin, Randall T.
2012.
Irritable oppositional defiance and callous unemotional traits: is the association partially explained by peer victimization?.
Journal of Child Psychology and Psychiatry,
Vol. 53,
Issue. 11,
p.
1167.


	CrossRef
	Google Scholar






Lysenko, Laura J.
Barker, Edward D.
and
Jaffee, Sara R.
2013.
Sex Differences in the Relationship between Harsh Discipline and Conduct Problems.
Social Development,
Vol. 22,
Issue. 1,
p.
197.


	CrossRef
	Google Scholar






Viding, Essi
Seara-Cardoso, Ana
and
McCrory, Eamon J.
2013.
Neuroscience of Aggression.
Vol. 17,
Issue. ,
p.
395.


	CrossRef
	Google Scholar






Alemany, Silvia
Rijsdijk, Frühling V.
Haworth, Claire Margaret Alison
Fañanás, Lourdes
and
Plomin, Robert
2013.
Genetic origin of the relationship between parental negativity and behavior problems from early childhood to adolescence: A longitudinal genetically sensitive study.
Development and Psychopathology,
Vol. 25,
Issue. 2,
p.
487.


	CrossRef
	Google Scholar






Bogerts, B.
and
Möller-Leimkühler, A.M.
2013.
Neurobiologische Ursachen und psychosoziale Bedingungen individueller Gewalt.
Der Nervenarzt,
Vol. 84,
Issue. 11,
p.
1329.


	CrossRef
	Google Scholar






Waller, Rebecca
Gardner, Frances
and
Hyde, Luke W.
2013.
What are the associations between parenting, callous–unemotional traits, and antisocial behavior in youth? A systematic review of evidence.
Clinical Psychology Review,
Vol. 33,
Issue. 4,
p.
593.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Negative parental discipline, conduct problems and callous–unemotional traits: monozygotic twin differences study








	Volume 195, Issue 5
	
Essi Viding (a1), Nathalie M. G. Fontaine (a2), Bonamy R. Oliver (a3) and Robert Plomin (a3)

	DOI: https://doi.org/10.1192/bjp.bp.108.061192





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Negative parental discipline, conduct problems and callous–unemotional traits: monozygotic twin differences study








	Volume 195, Issue 5
	
Essi Viding (a1), Nathalie M. G. Fontaine (a2), Bonamy R. Oliver (a3) and Robert Plomin (a3)

	DOI: https://doi.org/10.1192/bjp.bp.108.061192





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Negative parental discipline, conduct problems and callous–unemotional traits: monozygotic twin differences study








	Volume 195, Issue 5
	
Essi Viding (a1), Nathalie M. G. Fontaine (a2), Bonamy R. Oliver (a3) and Robert Plomin (a3)

	DOI: https://doi.org/10.1192/bjp.bp.108.061192





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















