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Parents’ and teachers’ ratings of problem behavioursin
children: genetic and contrast effects
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We obtained ratings on the Conners’ scales from teachers (CTRS-28) and parents (CPRS-48) for
61 monozygotic and 64 dizygotic twin pairs, aged between 7 and 11years. Model-fitting analyses
were carried out to estimate the extent of genetic and environmental influences on problem
behaviours, and to explore possible contrast effects in ratings by parents and teachers. Confirming
previous findings with other measures, there was evidence of moderate to strong genetic effects on
a range of problem behaviours. Parents’ ratings on the Anxiety, Impulsive-Hyperactive and
Learning Problem sub-scales showed significant evidence of contrast effects. There was no
evidence of such rater bias or competitive sibling interaction effects in ratings by teachers, or in
parents’ ratings on the Conduct Problem and Psychosomatic sub-scales. Twin Research (2000) 3,

251-258.
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Introduction

Genetic effects are moderately strong for a variety of
problem behavioursin children and adolescents.” It
is not only the psychiatric disorders or the ‘extreme
scorers’ that show evidence of genetic effects, but
also the symptom clusters considered as
dimensions.

Such genetic data on dimensional measures of
problem behaviours in general population samples
of children in the mid to late childhood age range
have been reported for the Child Behaviour Check-
list (CBCL). The CBCL is one of the most widely used
questionnaires to obtain behavioural ratings from
parents. Edelbrock and colleagues® obtained ratings
for 99 monozygotic (MZ) and 82dizygotic (DZ) twin
pairs aged between 7 and 15years. A twin study by
Schmitz and colleagues® included data on CBCL for
66 MZ and 137DZ twin pairs aged between 4 and
18 years.

Overall, the two studies obtained a similar pattern
of results, with the heritability estimates for the eight
behavioural problem scales of the CBCL ranging
from 34% to 79%. Genetic factors accounted for a
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substantial proportion of variance in attention prob-
lems, aggressive behaviours, somatic complaints and
social problems. Slightly lower heritability estimates
were reported for symptoms of anxiety and depres-
sion. For the delinquent behaviour sub-scale the
findings were discrepant: Edelbrock et al” reported a
heritability estimate of 35%, whereas Schmitz et al®
obtained an estimate of 79%. The older average age
of the children in the Edelbrock et al study provides
a possible explanation for this discrepancy: delin-
quent behaviours shown during adolescence may be
influenced less by genetic factors than antisocial
behaviours among younger children.*

Other studies using alternative measures similarly
report widespread influence of genetic factors on
problem behavioursin children and adolescents. For
example, the Virginia Twin Study of Adolescent
Behavioural Development includes questionnaire-
and interview-based data on a large, representative
sample of 8-16-year-old twins.”> Analyses on these
data showed that genetic factors accounted for more
than half of the variance for several different types of
problem behaviours. The environmental influences
accounting for the remaining variance were mostly
of the non-shared kind, that is, those environmental
influences which make members of the same family
different from one another.

The estimates for therelative contribution of genes
and environment are undoubtedly also influenced
by measure- and rater-specific effects. The evidence
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of low or negative DZ correlations and greater
variancesin DZ than MZ twinsin parents’ ratingson
certain behaviours is suggestive of contrast effects.
Contrast effects refer to the negative influence of the
phenotype or behaviour of one individual on that of
another and may reflect either true phenotypic
effects or rater bias. True competitive sibling inter-
action means that the more one twin shows the
behaviour, the less does the other. The rater bias
explanation suggests that the more one twin is
perceived to show the behaviour, the less extreme
the perception of the other twin’s behaviour. Dom-
inance effects (non-additive genetic effects) can also
produce lowered DZ correlations, but they would
not be expected to produce negative DZ correlations.
In modelling analyses of twin data it is possible to
remove contrast effects from the variance
explained.®

Evidence for contrast effects in parental ratings
has been obtained for attention deficit hyperactivity
disorder (ADHD),>"® anxiety® and temperament
traits,®'° but not for conduct problems.® Analyses by
Simonoff and colleagues'’ suggest that for parents’
ratings on hyperactivity the contrast effects reflect
rater bias rather than true sibling interaction.
Teacher ratings do not seem to show evidence of
contrast effects.® However, teacher ratings are not a
gold standard either, but may reflect a different bias:
ratings on hyperactivity made by the same teacher
were more highly correlated within twin pairs than
ratings made by different teachers.”’ Teachers may
vary in their expectations of behaviour, which is
then reflected in their ratings (‘correlated errors’), or
they may have difficulty attributing behaviour to the
correct child (‘twin confusion’).

The present study aimed to investigate this issue
of possible contrast effects for a wider range of
problem behaviours than has been investigated
previously. A second aim was to estimate the extent
of genetic effects on the various types of problem
behaviours measured by the Conners’ Teacher and
Parent Rating Scales."? Although the Conners’ scales
are widely used to obtain ratings on a range of
problem behavioursin children, we are not aware of
any previous twin studies using these scales. It is
important to investigate whether similar estimates of
genetic and environmental effects are obtained
across different rating scales that claim to measure
similar types of problem behaviours. A limitation in
much of the previous research on the heritability of
problem behaviours and on contrast effects is the
often exclusive focus on parent ratings. We obtained
both teacher and parent ratings for the same sample,
enabling an investigation of whether similar herit-
ability estimates, and possibly contrast effects, are
obtained across raters.
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Method

Sample and procedure

The twins were recruited from a general population
sample of same-sex twins aged between 7 and
11years. We approached all primary schools
(n = 2439), including special schools, in 16Local
Education Authorities in southern England. We
asked the class teachers of any twins fulfilling the
criteria for our study (same-sex twins; date of birth
between 1 September 1985 and 1 September 1990) to
complete the Conners’ Teacher Rating Scale (CTRS-
28)," separately for each twin.

We received replies from 66.8% (1629) of the
schools we contacted. Of those schools which
replied to our letter, only 59 indicated that they did
not wish to take part in the study. In 858 of the
schools there were no twins fulfilling the criteria for
our study. We received the CTRS-28 for 1316twin
pairs. However, it was possible only to determine the
zygosity for a sub-sample of these twins, those for
whom we also obtained parent ratings.

As the last stage of the study involved assessing
hyperactive and control twins on psychological
tests, the results of which we report in separate
publications,’'* at the second stage of the screening
process hyperactive and control twin pairs were
selected based on teacher ratings. To be included in
the hyperactive group, one or both twins had to score
above a cut-off point of a T-score of 64, that is
1.5standard deviations above the mean' on the
Hyperactivity sub-scale of the CTRS-28. To be
chosen as controls, both twins had to score below the
cut-off point on the Hyperactivity subscale. We
asked the parents of 392twin pairs meeting these
criteriato complete the Conners’ Parent Rating Scale
(CPRS-48)'? for each twin. We received the CPRS-48
from 66.4% (174) of the hyperactive families and
72.3% (94) of the control families. The parents
completed the CPRS-48 on average three months
after the teachers had completed the CTRS-28.

Because this sample of 268twin pairs has an
excess of hyperactive children, we created a sample
representative of the general population for the
analyses we report here. This representative sample
was chosen as follows. Based on the teacher and
parent ratings we obtained it was possible to esti-
mate that, using our hyperactivity criterion, approx-
imately 5% of the children in the general population
would be pervasively hyperactive and 12-15%
situationally hyperactive (above the cut-off point
only on parent or teacher questionnaire). The twins
within apair were arbitrarily designated either Twin
A or Twin B. We first chose randomly from twins A
so that the proportions of situationally hyperactive,
pervasively hyperactive and control children would
equal approximately these proportions estimated for


https://doi.org/10.1375/twin.3.4.251

a general population sample. We then deleted fur-
ther pairs in which twin B was situationally or
pervasively hyperactive, until the total proportions
of situationally hyperactive, pervasively hyperactive
and control children were close to the figures
estimated for the general population.

There are 125pairs in this sample: 61 MZ and
64 same-sex DZ pairs. Of these 250children, 6%
were pervasively hyperactive, 15.6% were situation-
ally hyperactive and 78.4% were controls. Mean age
was 8.0years (SD = 1.39 years) and 44.8% of them
were girls.

Zygosity determination We determined zygosity of
the twins using the Twin Similarity Questionnaire
(TSQ)." This is a short questionnaire which
includes items regarding the physical similarity
(hair colour, eye colour, weight, height and complex-
ion) and physical confusability of the twins. Parents
rate their twins either on a dichotomous scale (yes/
no) or, for some items, on a scale from 0 to 2. The
higher the score, the more similar the twins are in
appearance; the maximum score is 20. The general
rule we used was to classify twins who obtained a
score of 13 or higher on the questionnaire as MZ and
those who obtained a score of 12 or lower as DZ.
Questionnaire methods have been shown to be more
than 90% accurate in determining zygosity.'®

We also took a photograph of each twin pair whom
we tested. For those cases who were on the MZ/DZ
borderline on the TSQ (scoring 11-14), we used the
photographs to determine their zygosity: three raters
independently classified the twin pairs as MZ or DZ
based on the photographs. In the very rare cases
when the raters disagreed about the twins’ zygosity,
we either rang the parents to inquire whether the
twins’ zygosity had been determined using blood
tests or we obtained further ratings from two other
raters.

Measures

The measures used in this study were the shorter
version (CPRS-48 and CTRS-28)'? of the Conners’
Parent and Teacher Rating Scales. The parent scale
provides the following dimensions: Conduct Prob-
lem, Learning Problem, Psychosomatic, Impulsive-
Hyperactive, Anxiety and Hyperactivity Index. The
dimensions obtained from the teacher scale are the
following: Conduct Problem, Hyperactivity, Inatten-
tive-Passive and Hyperactivity Index. We did not use
the Hyperactivity Index in the present study, as it
consists of items from the other subscales and
therefore is not a separate dimension as such (it did
not emerge as a factor in the original factor analysis).
On both scales each item is rated as not at all
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present, just a little present, pretty much present, or
very much present (scored 0 to 3, respectively, with
higher scores indicating greater severity). See
Tables1 and 2 for the items comprising each of the
dimensions. The original report® provided norma-
tive data, on which the T-scores are based, for the
CPRS-48 and CTRS-28.

Method of analysis

Thefact that DZ twins share approximately half their
genes and MZ twins all their genes provides the
basis for analysing twin data. Based on this genetic
relatedness and the assumption that the environ-
ments for MZ and DZ twins are roughly equal (the
equal environments assumption), it is possible to
quantify the importance of genetic and environ-
mental factors in causing differences between indi-
viduals on traits or abilities. Evidence from several
studies sugports the equal environments
assumption.”

In the basic equation, variancein aphenotype (V)
is divided into that due to additive genetic factors
(V,) and that due to the environment (common or
shared, V, and non-shared V,):

V, =V, + V. +V,

Thevariance due to additive genetic factors (V,) thus
represents the individual differences heritability

Table 1 Items comprising the dimensions of CTRS-28

| Conduct Problem
Acts ‘smart’ (impudent or sassy)
Temper outbursts and unpredictable behavior
Overly sensitive to criticism
Pouts and sulks
Mood changes quickly and drastically
Quarrelsome
Denies mistakes or blames others
Uncooperative with teacher

Il Hyperactivity
Restless in the ‘squirmy’ sense
Makes inappropriate noises when s/he shouldn’t
Demands must be met immediately
Disturbs other children
Restless, always up and on the go
Excitable, impulsive
Excessive demands for teacher’s attention

Il Inattentive-Passive
Distractibility or attention span a problem
Daydreams
Appears to be easily led by other children
Appears to lack leadership
Fails to finish things that s/he starts
Childish and immature
Easily frustrated in efforts
Difficulty in learning

253

Twin Research


https://doi.org/10.1375/twin.3.4.251

Ratings of problem behaviours
J Kuntsi et al

254

Table2 Items comprising the dimensions of CPRS-48

I Conduct Problem
Sassy to grown-ups
Carries a chip on his/her shoulder
Destructive
Denies mistakes or blames others
Quarrelsome
Bullies others
Fights constantly
Basically an unhappy child

Il Learning Problem
Difficulty in learning
Fails to finish things
Distractibility or attention span a problem
Easily frustrated in efforts

Il Psychosomatic
Headaches
Stomach aches
Other aches and pains
Vomiting or nausea

IV Impulsive-Hyperactive
Excitable, impulsive
Wants to run things
Restless in the ‘squirmy’ sense
Restless, always up and on the go

V Anxiety
Fearful (of new situations, new people or places, going to
school)
Shy
Worries more than others (about being alone, illness or
death)

Lets self be pushed around

estimate (h?). If the within-pair correlations between
twins indicate that there may be some additive
genetic effects (the MZ correlation is larger than the
DZ correlation), the next step is to carry out more
formal model-fitting analyses. We used the structural
equation modelling programme Mx'® to analyse the
present data.

In model fitting with twin data, the MZ and DZ
covariance matrices provide the data against which
the model is tested. Latent variables in this type of
analysisarethe A, Cand E terms. Figure1 showsthe
simple univariate model (the full ACE model®). The
covariance between the A terms is set to 1.0 for MZ
twins and to 0.5 for DZ twins. The covariance
between the C termsis set to 1.0 both for MZ and DZ

MZ= 1.0
DZ=1.0

Twin 2

Figure1 Univariate analysis of twin data
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twins, as this captures the shared environmental
factors. By definition, thereis no covariance between
the non-shared environmental factors (E). The Eterm
also contains variance due to error.

The full ACE model isfitted first. Then parameters
which do not significantly contribute to thefit of the
model are dropped. Because the E term includes
measurement error, this term is not usually dropped
in univariate analyses. Two models, the AE and CE
models, are nested within the full model (subsets of
free parameters in these models are contained in the
full model). For nested models, the change in the
chi-square value is used to determine which model
provides the best fit for the data. For non-nested
models, the AIC (Akaike's information criteria) and
RMSEA (root mean square error of approximation)
values are used to compare the fit of alternative
models. A good fit is indicated by a negative AIC
value and an RMSEA value below 0.1, with an
RI\/gOSEA value below 0.05 indicating very good
fit.

The model which includes contrast effects (ABE)
is represented by reciprocal paths ‘b’ between the
twins’ phenotypes. The AE model is nested within
the ABE model. If the C term is not significant, the
univariate model with dominance effects (the ADE
model) can be fitted to the data. The within-pair
correlation for dominance is 1.0 for MZ pairs and
0.25 for DZ pairs. The AE model is nested within the
ADE model and therefore the significance of the D
effect can be tested by changes in chi-square. Full
details of the testing of these alternative models are
given in Neale and Cardon.®

Results

Univariate ACE models were fitted to each of the
rating scale dimensions (T-scores). Following the
rule of parsimony, the model with the fewest
parameters, which did not significantly worsen the
fit, was chosen as the best-fittingmodel. The AIC and
RMSEA fit indices were used to compare the fit of
non-nested models. In some cases the data suggested
that a contrast effect model might be needed (very
low or negative DZ twin correlations and greater
variance in DZ than MZ pairs) and this possibility
was also tested for each of the subscales. The ADE
models were also fitted to the data, to enable a
comparison between the contrast effect model and a
model which includes genetic non-additivity. It is
not possible using data from MZ and DZ twin pairs
alone to estimate more complex models, such as
ACDE or ACBE.®

Tables3 and 4 report the fit of the models for each
sub-scale of the CTRS-28 and CPRS-48, including
the change in chi-square values between ACE and
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Table 3 Fit of the models for the Teacher Conners’ (CTRS-28) sub-scales
ACE vs AC/CE
#? df p AlIC RMSEA Ax? Adf p

Conduct Problem

ACE 1.92 3 0.59 —4.08 0.03

ADE 2.62 3 0.45 -3.38 0.05

ABE 2.08 3 0.56 -3.92 0.03

AE 2.62 4 0.62 -5.38 0.03 0.70 ns

CE 7.61 4 0.11 —-0.39 0.12 5.69 <0.05
Hyperactivity

ACE 3.39 3 0.33 -2.61 0.06

ADE 3.36 3 0.34 -2.64 0.06

ABE 3.56 3 0.31 —2.44 0.06

AE 3.39 4 0.50 —4.61 0.04 0.00 ns

CE 8.35 4 0.08 0.35 0.12 4.96 <0.05
Inattentive-Passive

ACE 1.37 3 0.71 -4.63 0.00

ADE 1.80 3 0.62 —4.20 0.00

ABE 1.48 3 0.69 —4.52 0.00

AE 1.80 4 0.77 —6.20 0.00 0.43 ns

CE 16.11 4 0.003 8.11 0.21 14.74 <0.001
AIC = Akaike’s information criteria; RMSEA = Root mean square error of approximation; bold indicates a best-fitting model.
Table4 Fit of the models for the Parent Conners’ (CPRS-48) sub-scales

ACE vs AC/CE
#? df p AlC RMSEA Ax? Adf p

Conduct Problem

ACE 6.15 3 0.11 0.15 0.11

ADE 7.68 3 0.05 1.68 0.14

ABE 6.41 3 0.09 0.41 0.11

AE 7.68 4 0.10 -0.32 0.09 1.13 ns

CE 7.53 4 0.11 -0.47 0.09 38 ns
Learning Problem

ACE 7.15 3 0.07 1.15 0.14

ADE 3.47 3 0.33 —2.53 0.05

ABE 3.03 3 0.39 —2.97 0.05

AE 7.15 4 0.13 -0.85 0.10 0.00 ns

CE 15.28 4 0.004 7.28 0.21 8.13 <0.01
Psychosomatic

ACE 7.99 3 0.05 1.99 0.14

ADE 5.90 3 0.12 -0.10 0.08

ABE 4.88 3 0.18 -1.12 0.08

AE 7.99 4 0.09 -0.01 0.09 0.00 ns

CE 12.46 4 0.01 4.46 0.18 4.47 <0.05
Impulsive-Hyperactive

ACE 15.75 3 0.001 9.75 0.26

ADE 11.34 3 0.01 5.34 0.21

ABE 7.16 3 0.07 1.16 0.15

AE 15.75 4 0.003 7.75 0.22 0.00 ns

CE 21.69 4 0.001 13.69 0.26 5.94 <0.05
Anxiety

ACE 29.11 3 0.001 23.11 0.36

ADE 19.52 3 0.001 13.52 0.27

ABE 8.89 3 0.03 2.89 0.17

AE 29.11 4 0.001 21.11 0.30 0.00 ns

CE 38.18 4 0.001 30.18 0.37 9.07 <0.01
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AIC = Akaike’s information criteria; RMSEA = Root mean square error of approximation; bold indicates a best-fitting model.
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AE/CE models (other comparisons between nested
models are reported in the text). Table5 shows the
parameter estimates for the best-fitting models,
including 95% confidence intervals, as well as the
phenotypic twin correlations and standard devia-
tions. The parameter estimates are the squared path
coefficients representing the proportion of variance
explained For the contrast effect models (ABE), the
total variance was corrected by subtracting out the
extra variation created by the contrast effects.’

For each of the subscales, the fit of the ACE model
was first compared to thefit of the AE and CE models
(Tables3 and 4). For the Conduct Problem subscale
of the CTRS-28, the change in the chi-square value
was non-significant from the ACE model to the AE
model, but significant from the ACE model to the CE
model. This indicates that the AE model provides a
more parsimonious fit for the data than the ACE
model and that the common environment is not
making a significant contribution. The changein the
chi-square values from both the ADE and ABE
models to the AE model (A2 0.00 and Ay? = 0.54,
Adf = 1, respectively) were also non-significant. As
dropping the D or B terms did not significantly
worsen the fit of the model, the AE model is chosen
as the best-fitting model. The AIC and RMSEA
values also indicate that the AE model provides a
very good fit for the data. Heritability of teacher-
rated conduct problems is estimated at 69%
(Tableb).

For the Hyperactivity sub-scale of the CTRS-28,
the AE model similarly provided a better fit for the
data than the ACE or CE models. Comparisons
between the AE model and both the ABE (A}, = 0.17,
Adf =) and the ADE (A2 0.03, Adf = 1) models
produced a non- S|gn|f|cant chi-square result. The
best-fitting AE model indicates that genetic factors
account for approximately 57% of the variance in
teacher-rated hyperactivity. The AE model provided
the most parsimonious fit also for teacher ratings on
the Inattentive-Passive subscale: the change in the

chi-square value was non-significant when the AE
model was compared with the ACE (Table3), ADE
(AZ = 0.00, Adf = 1) and ABE (A2 = 0.32, Adf = 1)
models. The data suggest a high heritability of 80%.
For each of the dimensions, the non-shared environ-
ment (and measurement error) account for the
remaining variance.

Parent ratings on the CPRS-48 produced a differ-
ent pattern of results. For the Conduct Problem sub-
scale, neither the AE model nor the CE model
significantly worsened the fit, as compared with the
ACE model (Table4). However, the fit of the AE and
CE models were equally good and therefore one
could not choose between these two models. As the
ADE and ABE models provided afit that is less good
than that of the ACE model, the most conservative
option here was to choose the ACE model, but this
calls for caution in interpreting the results. The ACE
model produced a rather low heritability estimate of
29%, with a 95% confidence interval ranging from
0% to 69% (Table5). The AE model would have
produced a higher heritability estimate of 59% (95%
confidence interval 42-71%), a figure not far from
the heritability estimate based on parent ratings on
conduct problems.

For each of the CPRS-48 subscales of Learning
Problem, Impulsive-Hyperactive and Anxiety, the
contrast effect model (ABE) provided the best fit for
the data. In each case, the change in chi-square from
the ACE model to the AE model was non-significant,
but was significant from the ACE to the CE model
(Table4). The fit of the AE model was significantly
worse than the fit of the ABE model, as indicated by
a S|gn|f|cant chi-square value (Learning Problem
A§ =412, Adf =1, P < 0.5; Impulsive-Hyperactive
A5 =859, Adf =1, P<.01; Anxiety A2-2022
Adf =1, P <.001). Further, for each sub-scalethefit
indices indicated that the ABE model fitted the data
better than the ADE model (Table4). Based on the
ABE models, genetic factors account for 72% of
variance in parent ratings on the Learning Problem

Table 5 Contribution of additive genetic (h?), shared environmental (c?) and non-shared environmental (e?) components to total
variation in problem behaviours (estimated from best-fitting models), contrast effects, twin correlations and standard deviations

Component: % variance Contrast Mz Dz
(95% confidence interval) (X 100)
Sub-scale h? c? r SD;4 SD, r SD;4 SD,
Teacher Conners’
Conduct Problem 69 (56-79) - 31 (21-44) 0.67 1210 11.75 0.44 1143 13.25
Hyperactivity 57 (38-70) - 43 (30-62) - 0.57 9.86 11.72 0.27 10.58 11.68
Inattentive-Passive 80 (70-86) - 20 (14-30) 0.79 9.66 10.49 0.47 10.23 10.69
Parent Conners’
Conduct Problem 29 (0-69) 27 (0-58) 44 (30-63) - 0.56 10.31 13.34 0.43 1220 12.89
Learning Problem 72 (44-84) - 28 (16-56) -16 (-=30/-1) 0.57 13.89 1596 -0.02 15.05 14.25
Psychosomatic 38 (15-57) - 62 (43-85) - 0.44 1244 1097 -0.02 13.87 10.87
Impulsive-Hyperactive 71 (47-83) - 29 (17-53) -24 (-26/-10) 0.48 8.71 1057 -0.01 10.85 12.94
Anxiety 85 (73-92) - 15 (8-27) -31(-41/-19) 0.62 10.94 924 -0.26 1253 9.59
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sub-scale, 71% of variance on the Impulsive-Hyper-
active sub-scale and 85% of the variance on the
Anxiety sub-scale.

For the Psychosomatic subscale of the CPRS-48,
the AE model provided the best fit for the data, with
heritability estimated at 38% . Comparisons between
the AE and each of the nested models produced a
non-significant chi-square result (ACE Table4; ADE
Ai = 2.09 Adf = 1, ABE Ai = 3.11, Adf = 1).

Discussion

Whereas several previous twin studies have esti-
mated the extent to which genetic and environ-
mental factors influence individual differences in
scores on behavioural rating scales, to our knowl-
edgethisisthefirst twin study to report such datafor
the Conners’ scales.

Teacher ratings on the Inattentive-Passive dimen-
sion suggested high heritability: approximately 80%
of the variance was due to genetic effects. This
accords with the literature showing strong genetic
effects on attention problems®®?" Not all the items of
this sub-scale focus on inattentiveness, however.
The other items include, for example, ‘difficulty in
learning’, ‘appears to be easily led by other children’
and ‘childish and immature’. The findings of rather
high heritabilities for the hyperactivity dimensions
similarly confirm the general pattern of findings
from previous studies on hyperactivity or ADHD (a
more extensive discussion of this is available').

The present data also confirm the finding of
genetic factors influencing somatic symptoms,
although the heritability estimate was somewhat
lower than the heritability estimates from the CBCL
studies.*® For parents’ ratings on anxiety, our find-
ings suggest higher heritability (85% ) than the CBCL
studies (34% and 50%). The two scales are not
directly comparable, however, as the CBCL sub-scale
includes both anxiety and depression items. It is
important also to remember that all these figures are
indeed estimates, with associated confidence inter-
vals. Studies using other parent questionnaires sug-
gest that genetic factors account for approximately
60% of thevariancein anxiety symptomsin children
and adolescents.®>?* Genetic factors explained a
substantial amount of variance on the Learning
Problem dimension too. This sub-scale includes
items such as ‘difficulty in learning’ and ‘fails to
finish things'.

The heritability of conduct problems was esti-
mated at 69% based on teacher report and at 29%
based on parent report. Caution is needed when
interpreting the parent-report data, however, as it
was difficult to choose between the various models.
The heritability estimate based on teacher ratings on
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conduct problemsisin line with previous reports of
the extent to which genetic factors account for
aggressive behaviour.?® The Conners’ scales do not
have separate sub-scales for aggressive behaviour
and delinquent behaviour, but the emphasis on the
Conduct Problem sub-scale is on aggressive
behaviours.

A specific aim of this study was to examine the
extent to which contrast effects may influence
ratings by parents or teachers. We obtained evidence
of such rater bias or competitive sibling interaction
effects on parents’ ratings on the Anxiety, Impulsive-
Hyperactive and Learning Problem subscales. These
findings extend previous findings which had indi-
cated contrast effects on parental ratings on anxiety®
and hyperactivity or ADHD>"®

Confirming previous findings,® there was no evi-
dence of contrast effects in ratings by teachers.
Parents’ ratings on the Conduct Problem and Psycho-
somatic subscales also showed no evidence of
contrast effects. Simonoff and colleagues'' have
suggested that norms may be more clear cut for
conduct problems, which may explain the lack of
rater bias in parents’ ratings on such behaviours.

Previous research has shown that the contrast
effects in parents’ ratings on hyperactivity are likely
to reflect rater bias rather than true phenotypic
effects.” The present study design did not enable us
to distinguish between these two possibilities.
Future studies could explore this issue further in
relation to the other behavioural ratings which show
contrast effects.

Although the emphasis in this paper is on the
findings of genetic effects, the results also provide
evidence of significant environmental effects on
problem behaviours. This issue of environmental
effects relates to a limitation of this study: the
modest sample size results in limited power to
detect shared environmental effects in particular.
Nonetheless, the lack of shared environmental
effects on most behavioural dimensions and dis-
orders is a strong finding across studies.”” The
environmental factors which influence most behav-
iours seem not to be of the kind which are shared
between members of the same family but rather to be
those factors which are specific to each individual.
On the other hand, Simonoff and colleagues'’ point
out that it is difficult to detect both shared environ-
mental effects and contrast effects, if both were
present; this requires large sample sizes and either
extended genetic designs or multiple informants.

Another limitation of the present study relates to
the nature of the sample. Because of the excess of
hyperactive children in the larger sample of 268 twin
pairs, we had to create a sample representative of the
general population by excluding over half of the
twin pairs from the analyses. However, we showed
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that the proportion of pervasively and situationally
hyperactive children in the remaining sample was
equal to those estimated for a general population
sample. This suggests the sample was representative
of the general population and free of any known
bias.

To summarise, genetic factors showed widespread
influence on problem behaviours in children, as
measured by the Conners’ scales. These findings
refer to normal variation on these behavioural
dimensionsin the general population. There was no
evidence of contrast effects in ratings by teachers,
but parent’ ratings on several sub-scales showed
evidence of such competitive sibling interaction or
rater bias effects.
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