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Abstract
This study examined the extent to which effortful control moderated the risk of internalizing or externalizing
problems associated with high negative emotionality in a Dutch population sample of pre- and early adolescents
~N � 1,922!. Internalizing and externalizing problems were assessed with the Child Behavior Checklist, Youth
Self-Report, and Teacher Checklist of Psychopathology. Temperament ~effortful control, fearfulness, frustration!
was assessed with the parent version of the Revised Early Adolescent Temperament Questionnaire. The effects of
fearfulness and frustration appeared to be attenuated by high levels of effortful control. The associations differed
between the two domains of mental health investigated: effortful control reduced the effect of fearfulness on
internalizing problems and the effect of frustration on externalizing problems. The effects were stronger for
externalizing problems and similar for preadolescent ~age 11! and adolescent ~age 13014! outcomes.

Adolescence is a period of major biological,
psychological, and social development, which
makes heavy demands on adolescents’ ability
to cope adequately with the diverse environ-
mental challenges they encounter during this
phase of life. Failure to meet these demands
may have serious consequences for ~future!
mental health ~e.g., Ferdinand & Verhulst,
1995; Fergusson, Lynskey, & Horwood, 1996;
Kessler, Foster, Saunders, & Stang, 1995!. How

individuals deal with environmental chal-
lenges and how these experiences affect their
mental health depends on an interplay of sev-
eral brain systems. Part of these systems in-
volve emotional responses to stimuli, whereas
others concern self-regulatory processes such
as the inhibition of habitual responses and goal-
directed behavior ~Nelson, Leibenluft, Mc-
Clure, & Pine, 2005!. The past decade has
shown an increased interest in the role of these
dispositional emotionality and regulation pro-
cesses in adjustment ~e.g., Eisenberg et al.,
2005; Rothbart & Bates, 1998!, especially in
the field of child psychology and psychiatry.

Negative emotionality or negative affectiv-
ity refers to a temperamental disposition char-
acterized by high distress in response to
elicitors of fear ~novel, intense, or unpredict-
able stimuli! and frustration ~attractive out-
of-reach stimuli!. Although fearfulness and
frustration belong to the same broad factor of
negative emotionality, they have been found
to become increasingly uncorrelated during
early development ~Rothbart & Putnam, 2002!,
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and to be differentially associated with inter-
nalizing and externalizing problems in child-
hood and adolescence ~Eisenberg et al., 2001;
Oldehinkel, Hartman, De Winter, Veenstra, &
Ormel, 2004; Rydell, Berlin, & Bohlin, 2003!.
Various studies have linked negative emotion-
ality in childhood to later mental health prob-
lems ~e.g., Akiskal, 1996; Bates, Dodge, Pettit,
& Ridge, 1998; Caspi, Henry, McGee, Mof-
fitt, & Silva, 1995; Colder & Stice, 1998; Ka-
gan, 1997; Maziade et al., 1985; Ormel et al.,
2005!. Nevertheless, many children do not de-
velop psychiatric symptoms despite high lev-
els of fearfulness or frustration.

Effortful control, based on the executive
attention system, refers to the ability to inhibit
a dominant ~habitual! response to perform a
subdominant one ~Rothbart, Ellis, Rueda, &
Posner, 2003!. In other words, effortful con-
trol is the capacity to voluntarily regulate be-
havior and attention. Individual differences in
effortful control can be seen as early as late in
infancy, and the capacity to self-regulate at-
tention and behavior continues to develop
through the preschool and grade-school years
until early adulthood ~Casey, Geidd, & Thomas,
2000; Gogtay et al., 2004; Murphy, Eisen-
berg, Fabes, Shepard, & Guthrie, 1999!. Ef-
fortful control is believed to be a major
contributor to successful social development
~Eisenberg, Fabes, Guthrie, & Reiser, 2000;
Kochanska, Murray, & Harlan, 2000; Posner
& Rothbart, 1998!. A growing body of evi-
dence has linked inadequate effortful control
to externalizing problems ~e.g., Olson, Schill-
ing, & Bates, 1999; Oosterlaan & Sergeant,
1996!. Internalizing problems often involve
the inability to regulate negative emotional-
ity; hence, one would expect an association of
internalizing problems and effortful control,
particularly attentional control, as well
~Derryberry & Rothbart, 1988; Eisenberg
et al., 2001; Oldehinkel et al., 2004; Vasey,
El-Hag, & Daleiden, 1996; Wolfson, Fields,
& Rose, 1987!. Yet several researchers failed
to find evidence for this ~e.g., Krueger, Caspi,
Moffitt, White, & Stouthamer-Loeber, 1996;
O’Brien & Frick, 1996; Oosterlaan & Ser-
geant, 1996!. A possible explanation is that
measures of self-regulation may contain as-
pects of both voluntary regulation ~effortful

control! and involuntary or reactive control
~as reflected in behavioral inhibition!, which
are assumed to be oppositely associated with
internalizing problems. Furthermore, the as-
sociation between effortful control and inter-
nalizing problems may depend on the kind of
effortful control and on age. Eisenberg et al.
~2001, 2005!, for example, found no associa-
tion between inhibitory control and internaliz-
ing problems, whereas the association between
attentional control and internalizing problems
became weaker between ~approximately! age
6 and age 8.

Although often inversely related ~Roth-
bart, Ellis, & Posner, 2004!, at least in West-
ern cultures ~Ahadi, Rothbart, & Ye, 1993!,
researchers generally agree that negative emo-
tionality and effortful control should be treated
a separate phenomena ~Murphy et al., 1999;
Rubin, Coplan, Fox, & Calkins, 1995!: low
emotional reactivity can go hand in hand with
poor regulation, and an emotional person may
still be a good regulator ~Rydell et al., 2003!.
This study focuses on the role of negative
emotionality and effortful control with re-
spect to the development of externalizing and
internalizing problems in early adolescence. It
is conceivable that the ability to constrain un-
desirable thoughts and behaviors is particu-
larly relevant for adolescents who tend to
experience intense negative emotions ~Blair
& Cipolotti, 2000, Eisenberg et al., 2000; Muris
& Ollendick, 2005; Rothbart & Bates, 1998!;
after all, adolescents who do not react strongly
to potentially stressful stimuli have less need
for self-regulation than those who tend to be
emotionally very reactive ~i.e., have high
negative emotionality!. If their self-regulatory
capacity is limited, such highly reactive young-
sters may be at particular risk to develop be-
havioral and emotional problems ~Lengua,
West, & Sandler, 1998; Shoda, Mischel, &
Peake, 1990; Wachs & Bates, 2001!.

Despite the intuitive appeal of a model in
which the ~additive and!multiplicative effects
of negative emotionality and effortful control
are assumed to predict juvenile mental health
problems, relatively few studies have focused
on the interaction between these two temper-
ament dimensions in relation to internalizing
or externalizing problems so far. The results
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of these studies suggest that negative emotion-
ality ~particularly anger0frustration! and ef-
fortful control interact with respect to their
effect on externalizing problems ~Eisenberg
et al., 1996, 2004; Valiente et al., 2003!, al-
though it should be noted that some studies
failed to find such an interaction effect ~Bel-
sky, Friedman, & Hsieh, 2001; Rydell et al.,
2003!. Regarding internalizing problems, the
~limited! existing evidence does not point to
any interaction of significance ~Eisenberg et al.,
2001, 2004!. However, these studies were
based on relatively small samples, and hence
had limited power to detect interaction ef-
fects. Furthermore, the samples involved chil-
dren rather than adolescents. Effortful control
may become increasingly important when chil-
dren enter and pass through adolescence; a
phase characterized by major changes, includ-
ing the emergence of sexuality, and a social
reorientation from family to peers. The threats
and temptations associated with these devel-
opments make heavy demands on adoles-
cents’ ability to regulate, plan, and inhibit
behavior and attention in a context-appropriate
manner, particularly for those adolescents who
tend to have strong negative emotional re-
sponses to challenging situations ~Nelson et al.,
2005!.

Adolescence is an interesting period to study
the interaction of negative emotionality and
effortful control not only because of its con-
centration of developmental challenges, but
also because the incidence of internalizing
problems rises substantially during this pe-
riod, particularly in girls ~e.g., Hankin et al.,
1998; Lewinsohn, Gotlib, & Seeley, 1995; Olde-
hinkel, Wittchen, & Schuster, 1999; Rutter,
Caspi, & Moffitt, 2003!. Initial signs of these
gender differences become evident during early
adolescence ~Angold, Costello, & Worthman,
1998; Cohen et al., 1993!. These developmen-
tal changes could influence the interplay of
effortful control and negative emotionality with
respect to internalizing problems, in that inter-
actions not yet manifest in childhood may start
to emerge in adolescence, especially in girls.

We investigated the extent to which effort-
ful control moderates the risk of internalizing
or externalizing problems induced by high neg-
ative emotionality in a large sample of early

adolescents. We hypothesized that the effects
of a strong liability to distress ~i.e., high levels
of negative emotionality! would be attenuated
by high levels of effortful control. In other
words, high effortful control was supposed to
prevent fearfulness and frustration to be ex-
pressed in internalizing or externalizing prob-
lems; or conversely, high negative emotionality
was assumed to be particularly detrimental in
combination with low effortful control.

Methods

Sample

The Tracking Adolescents’ Individual Lives
Survey ~TRAILS! is a prospective cohort study
of Dutch ~pre!adolescents, with the aim to
chart and explain the development of mental
health from preadolescence into adulthood,
both at the level of mental health problems
and the levels of underlying vulnerability and
environmental risk. The present study in-
volves data from the first ~T1! and second
~T2! assessment wave of TRAILS, which ran
from March 2001 to July 2002, respectively,
September 2003 to December 2004.

Sample selection involved two steps. First,
five municipalities in the North of The Neth-
erlands, including both urban and rural areas,
were requested to give names and addresses
of all inhabitants born between October 1,
1989, and September 30, 1990 ~first two mu-
nicipalities!, or October 1, 1990, and Sep-
tember 30, 1991 ~last three municipalities!,
yielding 3,483 names. Simultaneously, pri-
mary schools ~including schools for special
education! within these municipalities were
approached with the request to participate in
TRAILS, that is, pass on students’ lists, pro-
vide information about TRAILS participants’
behavior and performance at school, and al-
low class administration of questionnaires
and individual testing ~neurocognitive, intel-
ligence, and physical! at school. School
participation was a prerequisite for eligible
children and their parents to be approached by
the TRAILS staff, with the exception of those
already attending secondary schools ~,1%!,
who were contacted without involving their
schools. Of the 135 primary schools within
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the municipalities, 122 ~90.4% of the schools
accommodating 90.3% of the children! agreed
to participate in the study.

If schools agreed to participate, parents ~or
guardians! received two brochures, one for
themselves and one for their children, with
information about the study; and a TRAILS
staff member visited the school to inform eli-
gible children about the study. Shortly there-
after, a TRAILS interviewer contacted parents
by telephone to give additional information,
answer questions, and ask whether they and
their son or daughter was willing to partici-
pate in the study. Respondents with an un-
listed telephone number were requested by
mail to pass on their number. If they reacted
neither to that letter, nor to a reminder letter
sent a few weeks later, staff members paid
personal visits to their house. Parents who re-
fused to participate were asked for permission
to call back in about 2 months to minimize the
number of refusals because of temporary rea-
sons. If both parents and children agreed to
participate, parental written informed consent
was obtained after the procedures had been
fully explained. Children were excluded from
the study if they were incapable to participate
because of mental retardation or a serious phys-
ical illness or handicap, or if no Dutch-speaking
parent or parent surrogate was available and it
was not feasible to administer part of the mea-
surements in the parent’s language. Of all chil-
dren approached for enrollment in the study
~i.e., selected by the municipalities and attend-
ing a school that was willing to participate,
N � 3,145!, 6.7% were excluded because of
mental or physical incapability or language
problems. Of the remaining 2,935 children,
76.0% ~N � 2,230, mean age � 11.09, SD �
0.56, 50.8% girls! were enrolled in the study
~i.e., both child and parent agreed to partici-
pate!. Responders and nonresponders did not
differ with respect to the prevalence of teacher-
rated problem behavior. Furthermore, no
differences between responders and non-
responders were found regarding associations
between sociodemographic variables and men-
tal health outcomes ~De Winter et al., 2005!.

Of the 2,230 baseline participants, 96.4%
~N � 2,149!, 51.0% girls participated in the
first follow-up assessment ~T2!, which was

held 2 to 3 years after T1 ~mean number of
months � 29.44, SD � 5.37, range � 16.69–
48.06!. Mean age at T2 was 13.56 ~SD � 0.53!.
We excluded persons with missing tempera-
ment data at T1 ~n � 226!. This group did not
differ from the other participants with respect
to internalizing problems ~t � 1.16, p � .25!,
but had slightly more externalizing problems
~t � 2.21, p � .03!.

Measures

Data collection. At T1, well-trained interview-
ers visited one of the parents or guardians
~preferably the mother, 95.6%! at their homes
to administer an interview covering a wide
range of topics, including developmental his-
tory and somatic health, parental psychiatric
disorders and care utilization. Besides the in-
terview, the parent was asked to fill out a self-
report questionnaire. Children were measured
at school, where they filled out question-
naires, in groups, under the supervision of one
or more TRAILS assistants. In addition to that,
information processing capacities ~neurocog-
nitive tasks!, intelligence, and a number of
biological parameters were assessed individu-
ally ~at school, except for saliva samples, which
were collected at home!. Teachers were asked
to fill out a brief questionnaire for all TRAILS
children in their class. T2 involved only self-
report questionnaires, to be filled out by the
children ~adolescents now!, their parents, and
their teachers. As in T1, the adolescents com-
pleted their questionnaires at school, super-
vised by one or more TRAILS assistants.
Measures that were used in the present study
are described more extensively below. Tem-
perament was assessed at T1, internalizing and
externalizing symptoms at both T1 and T2. As
associations between temperament and men-
tal health at T1 may be artificially inflated
because of their simultaneous assessment,
and temperament is not only cross-sectionally
but also prospectively related to mental
health problems ~Ormel et al., 2005!, we fo-
cused on internalizing and externalizing prob-
lems assessed at T2 in particular, and used T1
data to test the robustness of the model and
examine developments between pre- and early
adolescence.
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Fearfulness, frustration, and effortful control.
Temperament was assessed by the parent
version of the short form of the Early Adoles-
cent Temperament Questionnaire —Revised
~EATQ-R; Hartman, 2000; Putnam, Ellis, &
Rothbart, 2001!. The EATQ is a questionnaire
based on the temperament model developed
by Rothbart and colleagues ~e.g., Rothbart,
Ahadi, & Evans, 2000!. Because the EATQ
had not been confirmed empirically in large
population samples, we examined the item
structure using principal components analysis
and included only items with a loading of
.6.406 and at least .15 greater than the load-
ings on all other components ~Oldehinkel &
Hartman, 2003; internal report available upon
request; Oldehinkel et al., 2004!. This led to
some minor alterations to the scales originally
proposed by Rothbart and her group. For the
present study, we used the scales Fearfulness,
which denotes worrying and unpleasant affect
related to the anticipation of distress; frustra-
tion, measuring negative affect related to in-
terruption of ongoing tasks or goals blocking;
and effortful control, which refers to the
capacity to voluntarily regulate behavior and
attention. Rothbart’s model distinguishes be-
tween three components of effortful control:
activation control ~the capacity to perform an
action when there is a strong tendency to avoid
it!, attention control ~the capacity to focus at-
tention as well as to shift attention when de-
sired!, and inhibitory control ~the capacity to
plan and to suppress inappropriate responses!;
but these components failed to emerge as sep-
arate factors in the TRAILS sample. The ef-
fortful control scale mainly encompasses items
reflecting activation control and attention
control.

Internalizing and externalizing problems. In-
ternalizing and externalizing problem behav-
iors were assessed with the Child Behavior
Checklist ~CBCL; Achenbach, 1991a; Ver-
hulst & Achenbach, 1995!, Youth Self-Report
~YSR; Achenbach, 1991b!, and the Teacher
Checklist of Psychopathology ~TCP!. The
CBCL is one of the most commonly used ques-
tionnaires in current child and adolescent psy-
chiatric research. It contains a list of 120
behavioral and emotional problems, which par-

ents can rate as 0 � not true, 1 � somewhat or
sometimes true, or 2 � very or often true in
the past 6 months. The YSR is the self-report
version of the CBCL. Because some of the
teachers had many TRAILS participants in
their class, it was not feasible to have them fill
out a long list of problem behaviors for each
child. Therefore, we developed the TCP, which
contains descriptions ~vignettes! of problem
behaviors corresponding to the syndromes of
the CBCL and YSR. The vignettes are listed
in Appendix A. Response options for each
description of the TCP ranged from 0 ~not
applicable! to 4 ~very clearly or frequently
applicable!. CBCL, YSR, and TCP items can
be divided into an internalizing problems di-
mension, including items describing anxious0
depressed behavior, withdrawn0depressed
behavior, and somatic complaints; and an ex-
ternalizing problems dimension, which re-
flects aggressive and rule-breaking behavior.
To establish as uncontaminated dimensions as
possible, we performed principal components
analyses ~two components, oblique rotation!
on the CBCL and YSR data and included only
items with factor loadings of ..25 that were
at least twice as high as the loading on the
other dimension ~this approach was not appli-
cable to the TCP vignettes!, which were used
in subsequent analyses.

Exclusion of overlapping items. Item-content
overlap between the temperament and mental
health scales was examined by means of a
series of exploratory factor ~EFA! and confir-
matory factor analyses using SPSS 12 and
Mplus 3.11 software, according to Lemery,
Essex, and Smider ~2002!. For both the CBCL
and the YSR, separate analyses were per-
formed for every combination of tempera-
ment traits ~EATQ fearfulness, frustration, and
effortful control! and mental health dimen-
sions ~internalizing and externalizing!. Items
that were identified as potentially problematic
~i.e., loading , .30 on the correct factor or
loading . .30 on the wrong factor! through
EFA were allowed to load on both factors in
the confirmatory model; all other items were
fixed to 0 on the wrong factor. Maximum like-
lihood algorithms were used for extraction,
and the factors were allowed to covary. Items
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with a loading of ..30 on the wrong factor or
a loading of ,.30 on the right factor were
excluded, after which the resulting shortened
scales were resubjected to EFA and the pro-
cess was repeated until all remaining items
loaded above .30 on the correct factor and did
not load . .30 on the wrong factor.

Resulting scales. All of this yielded the fol-
lowing scales: CBCL internalizing ~22 items,
Cronbach a� 0.84!, CBCL externalizing ~25
items, a� 0.89!, YSR internalizing ~24 items,
a � 0.88!, YSR externalizing ~24 items, a �
0.83!, TCP internalizing ~3 items, a � 0.71!,
TCP externalizing ~2 items, a� 0.78!, EATQ
fearfulness ~4 items, a� 0.62!, EATQ frustra-
tion ~5 items, a � 0.74!, and EATQ effortful
control ~11 items, a� 0.86!. The scale items
are described in Appendix A, including those
that were excluded because of overlap. In to-
tal, 27% ~range � 23–31%! of the CBCL0
YSR items were excluded because they were
insufficiently representative of their own scale
~with respect to overlap between the internal-
izing and externalizing dimension or between
mental health and temperament measures!.
Only one item was removed from the EATQ,
from the Fearfulness Scale.

Multiple-informant measures. The agreement
between parent-reported, adolescent-reported,
and teacher-reported internalizing and exter-
nalizing problems was moderate ~r � .23–.38
for internalizing problems and .35–.42 for ex-
ternalizing problems!. Each informant per-
ceives different aspects of problem behavior
and differences between informants are mean-
ingful. An additional advantage of using mul-
tiple informants is that it reduces the bias
associated with monoinformant information
~Angold & Costello, 1996; Sourander, Hel-
stelä, & Helenius, 1999!. Mental health prob-
lems that are rated as present by multiple
informants are assumed to be more severe
~more generalized! than problems rated by only
one informant. Based on these considerations,
we used the mean of the standardized parent,
adolescent, and teacher scores as a measure of
internalizing and externalizing problems in this
study. When data of one or two informants
were missing or unreliable ~YSR: n � 50,

CBCL: n � 157, TCP: n � 535!, the compos-
ite score was based on the remaining infor-
mant~s!. One person had missing or unreliable
problem data of all informants and was hence
excluded from the analyses, leaving 1922 cases.

Statistical analysis

Means of and correlations between the vari-
ables used in the study were calculated and
gender differences tested by means of t tests
and z tests. After that, internalizing and ex-
ternalizing problems were predicted by tem-
perament factors in a three-step regression
analysis, where main effects of gender and the
temperament variables were entered in the first
step and interactions of fearfulness and frus-
tration with effortful control in the second.
Whereas gender and main effects of tempera-
ment always entered the model, interactions
were selected by a forward stepwise proce-
dure. Finally, significant two- and three-way
interactions ~if any! with gender were added
in the third step, also by stepwise selection. In
case of three-way interactions, all two-way
interactions with the variables involved were
included as well, regardless of their signifi-
cance. To minimize problems of multicollin-
earity and ease interpretation of the regression
coefficients, all continuous variables were stan-
dardized to M � 0 and SD � 1. Interaction
terms were created by multiplying the stan-
dardized scores. A p value of ,.05 was con-
sidered statistically significant.

To test the robustness of the findings and
examine possible age effects, the same regres-
sion analyses were repeated for internalizing
and externalizing problems at T1 ~i.e., at the
time temperament was assessed, approxi-
mately age 11!. In addition, we examined the
effect of gender and temperament on the de-
velopment of problems between the first and
second assessment wave, by adjusting the ef-
fects on problems at T2 for the amount of
problems at T1. This method, also referred to
as analysis of covariance, is preferable to using
change scores, which tend to be negatively
correlated with the baseline scores because of
regression to the mean ~Vickers & Altman,
2001!.
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Results

Descriptive statistics

Table 1 presents descriptive statistics of the
variables used in this study. Girls had higher
scores on fearfulness, effortful control, and
internalizing problems ~except teacher-reported
problems!, whereas boys scored higher on frus-
tration and externalizing problems.

Bivariate associations

Correlations between the key variables in the
study were generally low to moderate ~Table 2!.
In both genders, fearfulness, frustration,
and effortful control were significantly asso-
ciated with ~mean! internalizing and external-
izing problems. Despite significant gender
differences in means ~Table 1!, associations
between temperament and mental health mea-
sures, as well as associations among the tem-
perament factors, were approximately similar
for boys and girls. The correlation between
internalizing and externalizing problems was
higher in girls ~r � .35! than in boys ~r � .25!,
mainly because of the fact that teacher-reported

internalizing problems correlated weakly ~if
at all! with externalizing problems in boys.

Regression model

Internalizing problems were predicted by fear-
fulness, frustration, effortful control, and the
interaction between fearfulness and effortful
control ~Table 3!. The interaction between
frustration and effortful control was not in-
cluded, because it did not improve the model
significantly ~t � 0.65, p � .52!. Likewise,
none of the interactions with gender reached
statistical significance. Externalizing prob-
lems were predicted by frustration, effortful
control, and the interaction between frustra-
tion and effortful control. The main effect of
fearfulness and its interaction with effortful
control ~t � 1.52, p � .13! were not statisti-
cally significant, nor was any of the inter-
actions with gender. The interactions with
effortful control indicate that the risk of in-
ternalizing and externalizing problems asso-
ciated with, respectively, temperamental
fearfulness and frustration was highest for ad-
olescents with low levels of effortful control.

Table 1. Mean (standard deviation) of the variables used in this study by gender

Mean ~SD!

Girls
~N � 980!

Boys
~N � 942!

Difference
~t Testa!

Fearfulness 2.65 ~0.82! 2.47 ~0.78! t ~1920!� �5.10, p , .001
Frustration 2.74 ~0.63! 2.84 ~0.67! t ~1901!� 3.24, p � .001
Effortful control 3.35 ~0.65! 3.10 ~0.69! t ~1900!� �8.07, p , .001
Internalizing problems

CBCL 0.25 ~0.23! 0.22 ~0.21! t ~1763!� �3.23, p � .001
YSR 0.44 ~0.29! 0.28 ~0.23! t ~1813!� �13.08, p , .001
TCP 0.84 ~0.86! 0.79 ~0.81! t ~1385!� �1.10, p � .27
Meanb 0.19 ~1.05! �0.20 ~0.90! t ~1894!� �8.70, p , .001

Externalizing problems
CBCL 0.16 ~0.19! 0.20 ~0.22! t ~1700!� 3.61, p , .001
YSR 0.21 ~0.18! 0.26 ~0.20! t ~1811!� 5.39, p , .001
TCP 0.35 ~0.77! 0.58 ~0.92! t ~1323!� 5.10, p , .001
Meanb �0.13 ~0.93! 0.14 ~1.05! t ~1894!� 6.02, p , .001

Note: CBCL, Child Behavior Checklist ~parent report!; YSR, Youth Self-Report; TCP, Teacher Check-
list of Psychopathology.
aDegrees of freedom deviant from N � 2 reflect test statistics adjusted for unequal variances.
bStandardized scores, based on mean scores of parent, adolescent, and teacher reports during follow-up
~T2!.
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The interactions explained 0.2% of the vari-
ance in internalizing problems and 1.2% of
the variance in externalizing problems, indi-
cating that effortful control was most rele-
vant to prevent externalizing problems in
adolescents who were easily frustrated.

Estimated regression lines for various
levels of effortful control are presented in Fig-
ure 1. For the effect of fearfulness on internal-

izing problems, the slope for adolescents 1 SD
below the mean of effortful control was 0.14
~t � 4.47, p , .001!, whereas the slope for
adolescents 1 SD above the mean of effortful
control was 0.05 ~t � 1.62, p � .11!. For the
effect of frustration on externalizing
problems, the slopes were 0.30 ~t � 9.98,
p , .001! and 0.11 ~t � 3.48, p � .001!,
respectively.

Table 2. Correlations between the variables used in this study by gender

Internalizing Externalizing

Fear. Frust.
Eff.

Contr. CBCL YSR TCP Meana CBCL YSR TCP Meana

Fearfulness — .28 2.25 .22 .08 .03 .15 .12 .04 .05 .10
Frustration .29 — 2.38 .27 .10 .07 .20 .36 .16 .09 .27
Effortful control 2.24 2.41 — 2.25 2.10 2.14 2.21 2.38 2.20 2.17 2.33
Internalizing

CBCL .22 .32 2.19 — .38 .36 .80 .44 .15 .05 .31
YSR .12 .15 2.14 .38 — .27 .78 .13 .35 .05 .25
TCP .10 .10 2.11 .29 .17 — .75 .23 .13 .18 .22
Meana .19 .25 2.19 .80 .73 .71 — .35 .29 .13 .35

Externalizing
CBCL .17 .42 2.33 .41 .14 .11 .31 — .45 .32 .80
YSR .05 .21 2.19 .11 .35 �.04 .20 .39 — .40 .82
TCP .05 .08 2.11 .01 �.04 .12 .05 .35 .30 — .75
Meana .13 .31 2.27 .26 .22 .08 .25 .79 .79 .75 —

Note: CBCL, Child Behavior Checklist ~parent report!; YSR, Youth Self-Report; TCP, Teacher Checklist of Psycho-
pathology. Girls’ correlations are above the diagonal; boys’ correlations are below the diagonal. Bold indicates
significance at p , .05; italics indicates a significant gender difference.
aStandardized scores, based on mean scores of parent, adolescent, and teacher reports during follow-up ~T2!.

Table 3. Adolescent internalizing and externalizing problems regressed
on gender and preadolescent temperament factors

Outcome:
Internalizing
Problemsa

Outcome:
Externalizing

Problemsa

B p B p

Gender 0.43 ,.001 �0.16 ,.001
Fearfulness 0.09 ,.001 0.00 .92
Frustration 0.15 ,.001 0.20 ,.001
Effortful Control �0.12 .007 �0.21 ,.001
Fearfulness � Effortful Control �0.04 .04 — —
Frustration � Effortful Control — — �0.10 ,.001
Model fit Adjusted R2 � .11

F5,1921 � 47.26 ~ p , .001!
Adjusted R2 � .15

F5,1921 � 68.64 ~ p , .001!

Note: The effects of all independent variables were adjusted for each other; ~—! nonsignificant ~ p �
.05!. All interactions with gender were nonsignificant as well.
aStandardized scores, based on mean scores of parent, adolescent, and teacher reports during follow-up
~T2!.
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Cross-sectional associations

To test the robustness of the findings, the same
regression analyses were repeated for internal-
izing and externalizing problems at T1 ~i.e., at
the time temperament was assessed, mean
age � 11.1!, with the similar set of items as
used for T2. As might be expected, the amount

of variance explained by the predictor vari-
ables ~adjusted R2! was higher than for T2
outcomes: .16 for internalizing problems and
.28 for externalizing problems, which was re-
flected by stronger main effects of the temper-
ament variables. Furthermore, the effect of
gender was weaker for internalizing problems
~B � 0.14, p � .001! and stronger for exter-
nalizing problems ~B � �0.44, p , .001!.
Otherwise, the effects were very similar; that
is, the interaction between fearfulness and ef-
fortful control was significant ~B � �0.05,
p � .02! for internalizing problems, and the
interaction between frustration and effortful
control was significant for externalizing prob-
lems ~B � �0.09, p, .001!. Also comparable
to the prospective findings, the interaction be-
tween frustration and effortful control did not
improve the prediction of internalizing prob-
lems ~t � 0.47, p � .64!, and the interaction
between fearfulness and effortful control failed
to reach significance in the model regarding
externalizing problems ~t � �1.90, p � .06!.

Development of problems
in early adolescence

Table 4 shows the effects of gender and tem-
perament on internalizing and externalizing
problems at T2 ~mean age 13.6!, adjusted for
problems at T1 ~mean age 11.1!. By adjusting
for earlier problem levels, it was possible to
assess the effect of the predictor variables on
the development of problem behavior in early
adolescence ~i.e., between T1 and T2!. The
coefficients in Table 4 suggest that part of the
association between preadolescent tempera-
ment ~notably frustration and effortful con-
trol, no effects were found for fearfulness!
and adolescent mental health problems was
because of problems that emerged in early
adolescence. It is interesting to note that this
is also true for the interaction between frustra-
tion and effortful control with respect to ex-
ternalizing problems. Hence, temperament
features, notably frustration and effortful con-
trol, appear not only associated with the amount
of problems ~pre!adolescents experience at a
certain point in time, but also with the devel-
opment of problems across time. The combi-

Figure 1. A graphical presentation of the interaction of
negative emotionality ~fearfulness, frustration! and effort-
ful control in relation to internalizing and externalizing
problems.
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nation of high frustration and low effortful
control is particularly likely to be followed by
an increase in externalizing problems.

Discussion

The aim of this study was to investigate if
effortful control moderated the risk of inter-
nalizing or externalizing problems induced by
high fearfulness and frustration ~i.e., high neg-
ative emotionality! in a population sample of
early adolescents. As hypothesized, the ef-
fects of fearfulness and frustration were atten-
uated by high levels of effortful control. The
associations differed between the two do-
mains of mental health investigated: effortful
control reduced the effect of fearfulness on
internalizing problems and the effect of frus-
tration on externalizing problems. The effects
were stronger for externalizing problems, and
similar for preadolescent ~age 11! as for ado-
lescent ~age 13014! outcomes. Effortful con-
trol and frustration, but not fearfulness, also
predicted the development of problems be-
tween pre- and early adolescence.

Our results confirm the significance of ef-
fortful control for successful emotional and

behavioral development suggested previously
~e.g., Kochanska et al., 2000; Posner & Roth-
bart, 1998!. Over and above additive main
effects of negative emotionality and effortful
control on internalizing and externalizing prob-
lems, effortful control also reduced the risk
associated with negative emotionality, in other
words, moderated its effect. Hence, as op-
posed to early temperament models emphasiz-
ing how people are moved by emotions or
arousal, people are not always at the mercy of
affect: effortful control can help to deal with
elicitors of fear and frustration and prevent
aversive mental health outcomes ~Rothbart &
Rueda, 2005!.

With respect to externalizing problems, in-
teractions between frustration0anger and ef-
fortful control were also found in a number of
previous studies on this topic ~Eisenberg et al.,
1996, 2004; Valiente et al., 2003!; hence, our
findings support existing evidence that effort-
ful control moderates the effect of negative
emotionality on the development of child and
adolescent behavioral adjustment ~Eisenberg
et al., 2000; Muris & Ollendick, 2005!. In
contrast, Belsky et al. ~2001!, who studied the
effect of infant negative emotionality and ef-

Table 4. Adolescent internalizing and externalizing problems regressed on gender,
preadolescent temperament factors, and preadolescent problems

Outcome:
Internalizing
Problemsa

Outcome:
Externalizing

Problemsa

B p B p

Preadolescent problemsb 0.50 ,.001 0.56 ,.001
Gender 0.36 ,.001 0.08 .03
Fearfulness �0.01 .55 0.00 .97
Frustration 0.05 .01 0.04 .04
Effortful control �0.05 .03 �0.08 ,.001
Fearfulness � Effortful Control — — — —
Frustration � Effortful Control — — �0.05 .004
Model fit Adjusted R2 � .32

F5,1921 � 180.12 ~ p , .001!
Adjusted R2 � .37

F6,1921 � 190.92 ~ p , .001!

Note: The effects of all independent variables were adjusted for each other; ~—! nonsignificant ~ p � .05!.
All interactions with gender were nonsignificant as well.
aStandardized scores, based on mean scores of parent, adolescent, and teacher reports during follow-up
~T2! .
bInternalizing problems at T2 were adjusted for internalizing problems at T1; externalizing problems at T2
were adjusted for externalizing problems at T1.
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fortful control ~attentional persistence! on
3-year-olds, did not find such an interaction.
Because negative emotionality proved not re-
lated at all to externalizing problems in their
study, the authors postulated that the lack of
effect might be because of measurement flaws.
Rydell et al. ~2003!, using a sample of 6- to
8-year-old children, did not find an inter-
action with negative emotionality either. The
discrepancy between their findings and ours
could be because of their smaller sample ~about
130 children! or because part of the scales of
their ~newly constructed! temperament ques-
tionnaire were only weakly related to corre-
sponding constructs in the Children’s Behavior
Questionnaire ~Rothbart, Ahadi, Hershey, &
Fisher, 2001!, the child version of the EATQ
used in the present study. Hence, they may
have been measuring other traits.

Regarding internalizing problems, despite
the fact that several authors have proposed a
model in which effortful control moderates
the effect of negative emotionality on anxiety
and depression ~e.g., Muris & Ollendick, 2005!,
the evidence in favor of such a model has
largely been lacking so far ~Eisenberg et al.,
2001, 2004!. A possible explanation for the
fact that we did find an interaction of effortful
control and fearfulness is our sample size,
which is considerably larger than in previous
studies, allowing relatively small effects to
become statistically significant. Indeed, the
interaction effect of fearfulness and effortful
control was only modest and explained little
~,1%! variance. An alternative explanation
could be that our sample was at an age where
the prevalence of internalizing problems starts
to increase, especially in girls, and where de-
velopmental challenges make a stronger ap-
peal to emotion-regulation capacities than
before. In contradiction of the latter explana-
tion is that we found the same interaction ~i.e.,
of fearfulness and effortful control! in both
pre- and early adolescence, that this inter-
action did not influence the development of
internalizing problems between the two assess-
ment waves ~as opposed to the interaction ef-
fect of effortful control and frustration on
externalizing problems!, and that we did not
find any interactions with gender. Hence, we
tend to ascribe to the fact that we are among

the first to report an interaction of emotional-
ity and regulation with respect to internalizing
problems primarily to our large sample size.
Nevertheless, the finding was robust and con-
sistent with theoretical notions.

Effortful control involves a variety of re-
lated capacities, each of which may contribute
to regulation and successful adaptation in dif-
ferent ways ~Eisenberg et al., 2005!. The EATQ
~Putnam et al., 2001!, based on Rothbart’s
temperament model ~e.g., Rothbart et al.,
2000!, distinguishes between attention con-
trol, activation control, and inhibitory control.
Attention control has been proposed to be par-
ticularly relevant with respect to internalizing
problems and activation control with respect
to externalizing problems ~Eisenberg et al.
2001!. In our sample, these conceptually dis-
tinct aspects of effortful control did not ap-
pear empirically: virtually all attention and
activation control items loaded on a single
factor ~inhibitory control items spread over a
variety of factors; Oldehinkel & Hartman,
2003!. Hence, individuals high on attention
control were usually high on activation con-
trol as well, and vice versa, which is quite
plausible given that executive attention is re-
quired for the control of actions ~Norman &
Shallice, 1986!.

Effortful control as used in this study should
be distinguished from reactive control, which
includes behavioral inhibition ~not to be con-
fused with inhibitory control! and constraint,
and is generally less voluntary. As opposed to
effortful control, which protects against the
development of maladjustment, high reactive
control impedes the ability to flexibly respond
to the demands of experience, and has been
found to be a risk factor for internalizing prob-
lems ~Cole, Michel, & Teti, 1994; Eisenberg
et al., 2001!.

Our sample consisted of adolescents at an
age where gender differences in internalizing
problems are assumed to increase. Indeed, the
effect of gender on internalizing problems was
stronger in adolescence than in preadoles-
cence. Although gender differences in inter-
nalizing problems increased between pre- and
early adolescence, the opposite pattern emerged
with respect to externalizing problems: larger
differences in preadolescence than in adoles-
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cence. Despite these changes in the distri-
bution of internalizing and externalizing
problems, and despite the finding that temper-
ament predicted the development of problems
between pre- and early adolescence, associa-
tions between temperament and mental health
problems were remarkably similar at both ages
and showed no differences between boys and
girls. Hence, levels of temperament and men-
tal health may vary inter- and intraindividu-
ally, but their interrelation seems to be stable
across genders and time, at least between late
childhood and early adolescence. Obviously,
it is possible that most of the developmental
challenges associated with adolescence were
still ahead of our sample at the time we as-
sessed internalizing and externalizing prob-
lems ~age 13014!, and that alterations in the
temperament–mental health associations will
only become evident in future measurements.

Considering the resilience associated with
good self-regulatory skills, a highly relevant
question is whether effortful control could be
enhanced by training. The widely demonstrated
effectiveness of ~cognitive behavioral! therapy
programs containing elements aimed at im-
proving self-regulation ~e.g., behavioral plan-
ning! indicates that effortful control may be
alterable indeed ~e.g., Compton et al., 2004;
Rappaport & Thomas, 2004!. More direct
evidence comes from research in nonhuman
primates, suggesting that attentional skills can
be increased by computer-based training
~Rumbaugh & Washburn, 1995!. Moreover, the
researchers observed that improvement in at-
tentional skills tended to be associated with a
reduction in aggression and higher sociability.
Inspired by these results, Rothbart and col-
leagues developed a training program to en-
hance executive attentional skills ~closely related
to effortful control! in preschoolers; the results
of which seem promising ~Rueda, Rothbart, Mc-
Candliss, Saccomanno, & Posner, 2005!.

Our study has a number of notable assets,
among which are the large population-based
sample, the prospective design, the use of com-
posite measures of mental health based on three
informants ~parent, teacher, child!, and the in-
clusion of both internalizing and externalizing
problems. Further strengths include the use of
purified measures of mental health and tem-

perament from which items with similar con-
tent were removed, reducing the likelihood
that the associations between temperament and
psychopathology were inflated by item–content
overlap. There are also limitations. First, mea-
sures of temperament and mental health were
partly based on information from the same
informant, which brings along the risk of in-
flated associations. Indeed, the correlations pre-
sented in Table 2 show that temperament was
stronger related to parent reports of internal-
izing and externalizing problems than to child
or teacher reports, but the associations were
generally present in all informants. Second,
despite the fact that we removed overlapping
items, the distinction between temperament,
particularly negative emotionality, and mental
health remains complex, and there is a grey
area between state and trait. Nevertheless, there
are differences, not only with respect to the
time frame used during measurement, but also
conceptually. We consider temperament fea-
tures vulnerability0resilience traits, which, in
the face of adversity, set in motion processes
that cause the development of mental health
problems, or protect against it ~Shiner & Caspi,
2003!. In other words, mental health problems
are regarded a possible outcome of an unfavor-
able person–environment interaction. It should
be noted, however, that temperament was as-
sessed only once, which precludes a test of the
assumption that measures of temperament per-
sist, whereas those of mental health fluctuate
over time. In any case, whether negative emo-
tionality and mental health problems can be
properly distinguished does not affect the main
message of the paper, that is, that effortful
control modifies the association between the
two. A final limitation of this study is that we
relied solely on questionnaire-based data.
Questionnaires provide a valuable measure of
individuals’ consistent behaviors in multiple
settings ~Lengua, 2002!, but may also involve
reporter bias and other measurement prob-
lems. Observational assessments of tempera-
ment, for instance by frustration-provoking
~e.g., Van Goozen et al., 1998!, stop-signal
~Logan, Cowan, & Davis, 1984!, and ~sus-
tained and shifting! attention tasks ~e.g., De
Sonneville, 1999!, would be an interesting
complementary approach for future research.
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Appendix A

Scale items

Internalizing Problems
CBCL-

INT
YSR-
INT Internalizing Problems

CBCL-
INT

YSR-
INT

Cries a lot x x Underactive, slow moving, or
Fears certain animals, lacks energy x x

situations, or places x x Unhappy, sad, or depressed x x
Fears going to school — x Withdrawn, does not get
Fears s0he might think or do involved with others x —

something bad x x Nightmares x x
Feels s0he has to be perfect x x Constipation ~not asked in the
Feels unloved — x YSR — —
Feels worthless or inferior x x Feels dizzy or lightheaded x x
Nervous, highstrung, or tense x x Overtired without obvious reason x x
Too fearful or anxious x x Pains without known medical
Feels too guilty x x cause x x
Self-conscious or easily Headaches without known

embarrassed x x medical cause x x
Talks about suicide — x Nausea, feels sick without
Worries x x known medical cause x x
Likes little — — Eye problems without known
Would rather be alone than medical cause — —

with others x x Skin problems without known
Reefuses to talk — — medical cause — —
Secretive, keeps things to self x x Stomachaches0cramps without
Too shy or timid x x known medical cause x x

Vomiting — —
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Appendix A ~cont.!

CBCL0YSR
Externalizing Problems

CBCL-
EXT

YSR-
EXT

CBCL0YSR
Externalizing Problems

CBCL-
EXT

YSR-
EXT

Argues a lot x x Does not seem to feel guilty
Cruelty, bullying, or meanness after misbehaving x —

to others x x Breaks the rules at home,
Demands a lot of attention x — or somewhere else x x
Destroys his0her own things x x Hangs around with others who
Destroys things belonging to get in trouble x x

family or others x x Lying or cheating x —
Disobedient at home x x Prefers being with older kids x x
Disobedient at school x x Runs away from home x x
Gets in many fights x x Sets fires x x
Physically attacks people x x Sexual problems ~not asked
Screams a lot x — in the YSR! — —
Stubborn or irritable — — Steals at home x x
Sudden mood changes — — Steals outside the home — x
Sulks — — Swearing or obscene language x x
Suspicious — — Thinks about sex too much — x
Teases a lot x x Smokes or chews tobacco
Temper tantrums or hot temper x — or takes snuff x x
Threatens people x x Truancy — x
Unusually loud x x Drug abuse — x
Drinks alcohol without parental Vandalism ~not asked in the YSR! x —

permission — x

TCP Internalizing Problems

Feels lonely, cries a lot, feels s0he has to be perfect, fears making mistakes, wants to please others, feels
unloved, feels worthless or inferior, is nervous or tense, is too fearful or anxious, feels too guilty, is
easily embarrassed, is suspicious, cannot cope with criticism, is unhappy, sad, or depressed, worries

Would rather be alone than with others, is withdrawn, does not get involved with others, is secretive,
keeps things to self, refuses to talk, is underactive or lacks energy, stares, sulks

Feels dizzy or lightheaded; is overtired, has somatic complaints without known medical causes, such as
headaches, nausea, eye problems, skin problems, stomachaches or cramps, vomiting

TCP Externalizing Problems

Argues a lot, is provoking, is impudent, brags, is cruel, bullies, demands a lot of attention, destroys things,
is disobedient, disturbs other pupils, causes a lot of trouble in the classroom, is jealous, gets in many
fights, physically attacks others, screams a lot, is explosive or unpredictable, is easily annoyed, is
stubborn or irritable, suffers from mood changes, teases a lot, has temper tantrums or hot temper,
threatens people

Does not seem to feel guilty after misbehaving, hangs around with others who get in trouble, lies or
cheats, prefers being with older kids, steals, swears or uses obscene language, is late at school, plays
truant, uses alcohol or drugs

EATQ Fearfulness

Worries about our family when s0he is not with us
Is afraid of the idea of me dying or leaving her0him
Feels scared when entering a darkened room at night
Is nervous being home alone
~Excluded: worries about getting into trouble!

EATQ Frustration

Is annoyed by little things other kids do
Gets very irritated when someone criticizes her0him
Gets irritated when I will not take her0him someplace s0he wants to go
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Gets irritated when s0he has to stop doing something s0he is enjoying
Hates it when people do not agree with him0her

EATQ Effortful Control

Has a hard time finishing things on time ~R!
Usually does something fun for awhile before starting her0his homework, even though s0he is not

supposed to ~R!
Finds it easy to really concentrate on a problem
When interrupted or distracted, forgets what s0he was about to say ~R!
Has a difficult time tuning out background noise and concentrating when trying to study ~R!
Usually finishes her0his homework before it is due
Usually gets started right away on difficult assignments
Usually puts off working on a project until it is due ~R!
Is often in the middle of doing one thing and then goes off to do something else without finishing it ~R!
Is usually able to stick with his0her plans and goals
Pays close attention when someone tells her0him how to do something

Note: INT, internalizing problems; EXT, externalizing problems; R, reverse item.
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