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A B S T R A C T

The main objective of the current study was to examine the impact of two child risk

factors, i.e. personality and inhibition, and two proximal family risk factors, i.e. parenting

and attachment, and the impact of their cumulative effect on later externalizing behavior

among young children incurring no distal family risk. Data were collected in a longitudinal

two-wave design from 161 non-referred and referred children aged three to five years at

the onset of the study. All of the children were raised in families of middle to high socio-

economic status, i.e. their parents were educated to a middle to high level, had access to

the job market and lived together as couples. The four risk domains were assessed at the

onset of the study, while EB was rated both at the onset of the study and in the 24-month

follow-up. Results confirmed that the four risk domains were each both correlates of EB

and efficient at discriminating non-referred from referred children; that their combination

regardless of their content (cumulative risk) provided a strong prediction of both later EB

and non-referred vs referred sample membership. The results are discussed both for

research and clinical purposes.

� 2012 Elsevier Ltd. All rights reserved.
Externalizing behavior (EB) is characterized by agitation, opposition, aggression, provocation, negative thoughts and
transgression of social norms (Achenbach & Rescorla, 2000). A certain level of EB is considered to be typical in preschoolers
(Wakschlag et al., 2007). But persistent high levels of EB were found in subgroups of children (e.g. Calkins, Blandon, Williford,
& Keane, 2007). Research has tried to identify risk factors that potentially increase the likelihood of EB. Based on the work of
key leaders in this topic, Loeber and Farrington (2000) established a list according to several ecological levels, i.e. child,
family, school, peer and neighborhood factors. The relations between child and family factors and EB have especially been
documented in young children, while the potential contribution of school, peer and neighborhood factors was more specific
in the prediction of school age children’s and adolescents’ EB. The current research examines the impact of two single risk
factors at the child level, i.e. personality and inhibition capacities, and two single risk factors at the family level, i.e.
attachment and parenting, and the impact of their cumulative effect on young children’s EB incurring no distal family risk.
We first review studies documenting the relations between children’s EB and each of the four risk factors at the child and
family levels. Second, we document research into cumulative risk with EB as an outcome.
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1. Child risk factors

Children’s temperament and personality traits have both been considered as contributors to EB (Rothbart & Bates, 1998).
Temperament is defined as the biological roots of personality traits, so that its assessment is preferred for children over the
age of three years (Kohnstamm, Halverson, Mervielde, & Havill, 1998). In previous studies of temperament, the reactive
factor of emotionality/neuroticism and the regulative process of effortful control have been shown to be involved in the
pathogenesis of EB (Martel & Nigg, 2006). The level of EB was also higher within early temperamental profiles characterized
by low self-control, activity and emotionality (Gusdorf, Karreman, van Aken, Dekovic, & van Tuijl, 2011; Janson & Mathiesen,
2008). In previous studies of personality, low agreeableness, conscientiousness and emotional stability were also related to
EB (Mervielde, De Clercq, De Fruyt, & Van Leeuwen, 2005).

According to neuropsychological theories, another explanation of the development of EB could be a low level of executive
functions such as inhibiting prepotent responses, interference control and cognitive flexibility which are necessary to
regulate one’s behavior, (Reader, Harris, Schuerlholz, & Denckla, 1994). This hypothesis has been supported by a large
number of studies that found a difference between children with EB and normally-developing children on measures of
executive function (e.g. Brocki & Bohlin, 2006); by longitudinal studies that found a significant prediction of later EB from
early inhibition capacities (e.g. Nigg, Quamma, Greenberg, & Kusche, 1999); by recent studies with typically-developing
children where executive capabilities measured by laboratory tasks supported broad control processes enabling behavioral
regulation (e.g. Espy, Sheffield, Wiebe, Caron, & Moehr, 2011); and by studies demonstrating that inhibition capacities were
positively related to socially appropriate behaviors (e.g. Rhoades, Greenberg, & Domitrovich, 2009).

2. Family risk factors

Two subsets of family risk factors have been distinguished in previous studies, i.e. proximal and distal risks. The proximal
risk factors relate to the quality of the parent–child relationship; the distal risk encompasses factors such as maternal
education, incomes or paternal criminality (Flouri, 2008). With regard to the proximal factors, parenting and attachment are
among the most documented. Parenting has mainly been appraised according to childrearing behavior conceptualized along
two key dimensions: support and negative control (Aunola & Nurmi, 2005). Support encompasses the affective nature of the
parent–child relationship and refers to a variety of related behavior including warmth, acceptance, involvement, autonomy,
monitoring and the establishment of guidelines. Negative control encompasses parents’ efforts to control their children’s
behavior by means of coercion, inconsistent, conflictual and/or harsh discipline, or punishment. High coercion, harsh and
inconsistent punishment and poor acceptance as well as lack of responsiveness and insufficient rewarding of positive
behavior have been repeatedly identified as risk factors for developing EB (e.g. Barnett, Shanahan, Deng, Haskett, & Cox,
2010; Lansford et al., 2011). Both insecurity and disorganization of attachment were also reported in meta-analyses as major
risks for EB (Fearon, Bakermans-Kranenburtg, Van Ijzendoorn, Lapsley, & Roisman, 2010; Van Ijzendoorn, Schuengel, &
Bakermans-Kranenburg, 1999). Disorganized and insecure children seemed to lack attachment strategies to be able to cope
with stress in difficult situations, using the caregiver as a source of comfort. For Stacks (2007), insecurity, in particular
ambivalence was associated with the highest level of EB in preschoolers. For Smeekens, Riksen-Walraven, and van Baken
(2009) however, attachment disorganization was a better predictor of the children’s later socio-emotional development than
security.

The distal risk factors are concerned with the broader family context of adversity, in particular low socio-economic status
and its correlates such as financial distress, poor education, overcrowding, psychiatric status of the parents, lack of access to
social support, and teen or single parents (e.g. Bendersky, Bennett, & Lewis, 2006; Sameroff, Seifer, & McDonough, 2004;
Trentacosta et al., 2008). Distal risk factors were demonstrated to be strong correlates of EB (e.g. Lanza, Rhoades, Nix, &
Greenberg, 2010; Schonberg & Shaw, 2007). EB was found to be much more common among children reared in high
contextual risk families (Lansford et al., 2006). However, not all children displaying EB come from these families.
Pathological levels of EB also occur in the absence of evident contextual stressors among children who were not predestined
by their developmental setting to display EB. While several studies have been conducted in community samples with a
certain portion of their samples characterized by limited to no distal risk, few if any studies have examined samples
especially selected on the basis of limited to no distal stress. The rationale for considering such samples is both to find out
what child and proximal family factors explain variations in EB and to confirm the cumulative hypothesis in the absence of
contextual stressors that usually account for a great amount of variance in EB.

3. The accumulation of risk factors

The empirical studies that have been reviewed above have considered each child and family risk factor in isolation.
Multiple risk studies are scarcer, but they address the importance of considering several frameworks in combination. One of
the most interesting hypotheses coming from the multiple risk studies is the cumulative principle, which posits that the
accumulation of risk factors, even regardless of their content, influences behavioral outcomes: the higher the number of risk
factors, the higher the EB level (Cicchetti & Rogosch, 1996). Several studies have demonstrated a linear relation between the
cumulative risk index, computed by summing the number of dichotomized risk factors, and children’s EB (e.g. Appleyard,
Egeland, van Dulmen, & Sroufe, 2005; Furniss, Beyer, & Müller, 2009; Greenberg, Speltz, DeKlyen, & Jones, 2001). The
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literature review revealed significant variations in the risk factors under consideration, in the number of factors, which
ranged from 5 (e.g. Appleyard et al., 2005) to 20 (e.g. Deater-Deckard, Dodge, Bates, & Pettit, 1998), and in the way that they
were treated. Thus some studies used a single index which including both proximal and distal family risk factors (e.g. Lanza
et al., 2010), or which only included distal risk factors (Trentacosta et al., 2008); others used several sub-indexes according to
different ecological levels, i.e. a child sub-index with factors such as gender, temperament or medical complications, a socio-
cultural sub-index with factors such as income, marital status, teenage pregnancy or life events, and a parenting sub-index
with factors such as non-maternal care, father’s involvement, parental conflict and exposure to violence (e.g. Deater-Deckard
et al., 1998; Greenberg et al., 2001). Other variations come from the sample characteristics. Some studies have been
conducted with families which are subject to distal risk, such as low-income families (e.g. Appleyard et al., 2005; Ezpeleta,
Granero, de la Osa, & Domènech, 2008; Kerr, Black, & Krishnakumar, 2000; Trentacosta et al., 2008), or adolescent mothers
(e.g. Keller, Spicker, & Gilchrist, 2005), while others have used referred samples (e.g. Greenberg et al., 2001) or community
samples (e.g. Deater-Deckard et al., 1998; Furniss et al., 2009; Gerard & Buehler, 2004; Lanza et al., 2010; Rouse, Fantuzzo, &
Leboeuf, 2011). Regardless of these variations, all of the studies supported the cumulative risk hypothesis.

4. The current study

The current study examines the predictive influence of both child risk factors, i.e. those relating to personality and
inhibition capacities, and proximal family risk factors, i.e. those relating to parenting and attachment, on children’s EB two
years later in a sample characterized by the absence of distal family risk. To the best of our knowledge, no study has up to
now combined the framework of executive functioning with that of personality, parenting or attachment in order to
explain young children’s EB. These child and proximal family factors were first verified to be effective correlates of
children’s EB. EB was expected to be related to difficult personality traits (e.g. Mervielde et al., 2005), low inhibition
capacities (e.g. Espy et al., 2011), negative parenting (e.g. Barnett et al., 2010), and insecure and disorganized attachment
(e.g. Fearon et al., 2010). The child and family risk factors were also expected to discriminate children referred for
pathological levels of EB from non-referred children (e.g. Brocki & Bohlin, 2006; Greenberg et al., 2001). Second, the current
study aims to test the cumulative principle with respect to child and proximal family factors (Cicchetti & Rogosch, 1996;
Rutter, 1979). Children displaying higher levels of EB should be characterized by a higher number of risk factors, regardless
of their content, than children displaying lower levels of EB. In other words, an increase in the number of high-risk domains
at the onset of the study should be associated with an increased probability of later EB. The number of risk factors is also
expected to discriminate the children referred for pathological levels of EB from the non-referred children (Greenberg et al.,
2001; Lanza et al., 2010).

5. Method

5.1. Sample

This study was part of the longitudinal H2M (Hard-to-Manage) Children research program conducted at the Psychological
Sciences Research Institute of the University of Louvain (Belgium) with the collaboration of the Saint Luc University Clinic in
Brussels (Belgium). Data were collected from a sample of 95 non-referred (59%) and 66 referred (41%) three-to-five-year-old
children. The non-referred subsample was recruited when the children were in the first to third kindergarten years in
middle-to-high socio-economic status elementary schools in the French-speaking part of Belgium.1 The referred subsample
was recruited from pediatric units in the Saint Luc University Clinic in Brussels where the parents had referred their child for
pathological EB problems (arousal, opposition, agitation, aggressiveness, non-compliance).

Additional inclusion and exclusion criteria were defined in the two sub-samples in order to select children incurring no
distal family risk. The criteria considered were relevant to the cultural and economical context of Belgium, i.e. educational
level and marital and employment status (Colicis et al., 2004; Oakes & Rossi, 2003). To be included in our sample, both the
mother and the father had to have completed at least secondary school, as this is necessary to gain access to the job market in
Belgium (Colicis et al., 2004). The educational level of the parents was taken to be the number of years of education they had
completed, counting from first grade onward. None had completed fewer than 12 years. Some had completed 12 years,
corresponding to the end of secondary school and to compulsory education in Belgium; others had completed three more
years (corresponding to undergraduate studies); others had gained a four-year degree or more. To be included in the sample,
the parents also had to be living together or to live as a couple with another partner, because single-parent families are at risk
of financial distress. Moreover, at least one of the two parents had to be in full-time employment. Note that no data were
collected about family incomes. This measure is first culturally unacceptable to the parents (Lorenzi-Cioldi, 2003; Peterson,
2000). Second, family incomes are highly correlated to educational level in Belgium (Oakes & Rossi, 2003). Due to the current
economical context in the country, educational level is preferred as a stable indicator rather than the family incomes that
fluctuate. The socio-demographic characteristics of the two subsamples are presented in Table 1 and are very similar for the
1 Official indicators of the socio-economical status of schools are provided by the Belgian Statistical Service ETNIC, see http://www.enseignement.be/

index.php?page=0&navi=2264.

http://statbel.fgov.be/fr/statistiques/chiffres/
http://statbel.fgov.be/fr/statistiques/chiffres/


Table 1

Socio-demographic characteristics of the two subsamples and related Belgian national statistics.

Non-referred, N = 95 Referred, N = 66 Belgian national

statisticsa

Age range in months (mean–standard deviation) 36–71 (54.72–9.37) 33–71 (50.71–11.50) –

Nos. of children by age (3/4/5) at T1 25/38/32 28/21/17 –

Gender (% girls) 51% 27% –

Mothers’ educational level (secondary/undergraduate + graduate) 19%/(52 + 29) = 81% 23%/(55 + 22) = 77% 74.6%/25.4%

Fathers’ educational level (secondary/undergraduate + graduate) 29%/(52 + 19) = 71% 30%/(53 + 17) = 70% 73.6%/26.4%

Marital status (% living together) 89% 82% 65%

Mothers’ employment (% workers) 85% 87% 56%

Fathers’ employment (% workers) 91% 87% 70%
a Source: National Institute of Statistics (INS) of Belgium, data from the year 2005.

2 http://statbel.fgov.be/fr/statistiques/chiffres/.
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two subsamples with the exception of gender composition: girls were under-represented in the referred sample. Table 1 also
presents the Belgian national statistics provided by the National Institute of Statistics in Belgium (INS2) about the
educational level of Belgian people aged 25 years or over, the national number of couples living together with their
child(ren), and the rate of employment among Belgians aged 25–49 years. Comparison with these statistics suggests that the
sample may be considered to be characterized by the absence of evident distal family risk.

Furthermore, inclusion and exclusion criteria were added in the referred group in order to select children whose EB was
the core mental health problem. We therefore excluded children with overall developmental delay or intellectual disability.
This applied to children born prematurely (before 37 weeks), autism, dysphasia or substantial language delay according to an
examination by a speech therapist (for more details see also Van Schendel, Schelstraete, & Roskam, in press) or IQ below 80
tested using the WPPSI-III (Wechsler, 2004) (for more details see also Stievenart, Roskam, Meunier, & Van de Moortele,
2010). All of the referred children attended normal school.

In the French-speaking part of Belgium, middle-class parents who are worried about their young child’s behavior usually
seek advice from a pediatrician who checks for a possible neurological or biological origin of the problem, for instance
epilepsy or allergy. If no medical cause is found by the pediatrician, a psychological origin of the problems is suspected, but
neither diagnosis nor treatment is provided before the age of 7. When the child is seven years old, if the behavioral problems
persist, a multidisciplinary assessment combining language, executive functions and socio-emotional assessment is carried
out. This can lead to a diagnosis such as attention deficit and/or hyperactivity disorder, and in turn to a drug and/or therapy
treatment. This way of treating referrals for EB is a matter of Belgian policy in the French-speaking part of Belgium: children
as young as four-year-old can be referred for behavioral problems to a pediatrician or to mental health services but in
absence of neurological or biological origin of the problem, neither diagnosis nor systematic treatment is provided under the
age of seven. In this context, the referred children in our sample had not undergone any systematic treatments between the
two waves of assessment, although a few of them (9%) had taken part in psychomotor activities conducted by
physiotherapists. The frequency of such activities and their relation to EB and its correlates were explored and found not to
have any significant effect on the variables under consideration. The effect of these activities as a variable was therefore
dropped in subsequent analyses.

5.2. Procedure

The parents were informed about the longitudinal research program. They were also told that the data would remain
confidential. Informed consent was obtained. The data presented here come from two assessment waves: at the outset of the
research program (T1) and at the 24-month follow-up (T2).

Twelve fourth-year master’s students and three research assistants in the Department of Psychology at the University of
Louvain (UCL), who had been intensively trained in sampling and data collection procedures, undertook the data collection.
At T1, both parents were instructed to complete three separate questionnaires. The first related to their child’s personality
traits and was completed by the parents together. The second and the third were completed by the parents independently
without consulting one another. They assessed their child’s EB and their parenting behavior toward the target child
respectively. The set of questionnaires was given by the preschool teachers to the parents of non-referred children and by the
research assistants to the parents of referred children. The parents had to complete them at home within the following two
weeks. At T1, children were also visited at school. The children were each examined in a quiet room. The children completed
an assessment tool designed to assess children’s attachment representations (Bretherton, Ridgeway, & Cassidy, 1990) and
were also exposed to six inhibition tasks. At T2, both parents were asked to complete the questionnaire relating to their
child’s EB.

As is customary in longitudinal research, attrition occurred. Among the 414 children (30% referred) who were enrolled in
the research program, some had incomplete data: for example, the father’s questionnaire about the child’s EB was missing at

http://statbel.fgov.be/fr/statistiques/chiffres/
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T1 or there was incomplete administration of the inhibition tasks because the child was ill at the moment of the school visit.
In order to test the cumulative risk principle, only the data that had been fully completed both for EB at T1 and T2, and for all
the risk factors at T1, were considered. This was the case for 161 children (43% referred). A full response rate of 40% was good,
considering that the multi-task longitudinal design was regarded as time-consuming for the families involved. Analysis of
attrition by comparing children who dropped out or who had incomplete data, and children who fully completed the two
waves of data collection revealed no systematic significant differences either in the socio-demographic variables, i.e. child’s
age and gender, and parents’ educational level, marital and employment status, or in T1 measures of EB, personality,
inhibition, parenting and attachment.

5.3. Outcome measure

Child externalizing behavior (EB) was assessed independently at T1 and at T2 by the two parents, who had to complete the
four subscales (angry, aggressive, egotistical and oppositional behavior) of the Profil Socio-Affectif (PSA, Dumas, LaFrenière,
Capuano, & Durning, 1997) relating to EB. It provides six-point Likert-type scales under each item, ranging from ‘‘almost
never occurs’’ to ‘‘almost always occurs’’. Items scoring high on the EB scale include, for example, ‘‘takes pleasure in harming
others’’. The French adaptation of the scale was validated on a sample of 800 preschoolers (387 girls, 413 boys) aged from 30
to 78 months, and demonstrated good properties (Dumas et al., 1997). At T1, all of the children were aged from 30 to 78
months old. In order to make the longitudinal analysis possible, the PSA was also administered at T2, where 47.8% of the
sample was older than 78 months. We therefore verified the internal consistency of the EB scale that was considered here for
the analyses. Cronbach’s alphas were .86 at T1 and .89 at T2, ensuring good reliability of the measure in the longitudinal
collection of data. A single EB variable was computed by averaging the mother’s and the father’s EB score (r = .68 at T1 and
r = .69 at T2). Data were checked for normality. The test for normality was significant with respectively Kolmogorov-Smirnov

(KS) (161) = .09, p < .01 and KS (161) = .07, p < .05, for EB at T1 and at T2. The scoring of the PSA is such that a higher score on
the scale corresponds to a higher level of behavioral adjustment, in other words to a lower level of EB. For the readability of
the results, we recoded the PSA score so that higher scores indicate higher EB.

5.4. Measures of child risk factors

Child personality was assessed at T1 by the two parents together, who completed the Bipolar Rating Scales based on the Big
Five model (EBMCF, Roskam, de Maere-Gaudissart, & Vandenplas-Holper, 2000). This includes 25 items, five for each of the
five factors: Extraversion, Agreeableness, Conscientiousness, Emotional Stability and Openness. A nine-point Likert-type
scale is provided under each item, with higher results indicating better adjustment. Items that are high on the Extraversion
scale include, for example, ‘‘shy–confident’’, and on the Emotional stability scale, for example, ‘‘nervous–calm’’. The model
was validated on a sample of 1196 mothers of non-referred children aged three to nine years. Cronbach’s alpha varied from
.67 to .90, test–retest correlations over a one-week period varied between .80 and .89, and the total amount of variance
explained by the factors was 60.5% (Roskam et al., 2000). The correlations that were computed for the 161 participants in the
current study showed that the five factors were related to each other with coefficients ranging from .29, p < .001 (between
agreeableness and conscientiousness) to .50, p < .001 (between emotional stability and conscientiousness). In order to
reduce the number of predictors in the analyses, a principal component factor analysis was conducted with the five scores.
Both the sample size and the moderate correlations between the five scores were considered to be sufficient to perform a
factor analysis following the guidelines proposed by Floyd and Widaman (1995). A single factor, ‘‘personality’’, was produced
which explained 44% of the variance, with factor loadings ranging from .48 to .79 and with a Cronbach’s alpha of .65. The
factorial scores were used in the analyses. A high score indicated adaptive personality traits while a low score indicated
difficult personality. Data were checked for normality. The test for normality was significant with KS (161) = .08, p < .01.

Inhibition was assessed with six tasks that were completed by children at the onset of the study. In the first five tasks,
there was a control condition in which no inhibition was involved and a test condition that required the inhibition of a
dominant response. In the three blobs task (based on Balamore & Wozniack, 1984), the child had to tap with a hammer on
three colored spots in succession: first the one on the left, then the one in the middle and then the one at the right end (ten
times in a row). In the test condition, the child was asked to tap each spot one at a time but in an unusual direction: left, right
and then middle. In Luria’s handgame (see Diamond & Taylor, 1996) the child had to mimic the examiner’s action in the test
condition (taps once or twice on the table) but do the opposite of the examiner’s action in the test condition. In the card
sorting test (based on Brooks, Hanauer, Padowska, & Rosman, 2003), the child had to place rabbit cards on the rabbit model
card and truck cards on the truck model card in the control condition, and the opposite in the test condition. In both
conditions, the first eight cards varied only on the dimension of the shape (rabbit or truck), but the last eight ones also varied
on the color dimension (blue or yellow). In cat, dog and fish (inspired by the day-night task, from Gerstadt, Hong & Diamond,
1994), the child sees series of drawings of cats, dogs and fishes and has to name each drawing as fast as he/she can in the
control condition. In the test condition, the child is required to say ‘‘cat’’ when he/she sees a dog, ‘‘dog’’ when he/she sees a cat
and ‘‘fish’’ when he/she sees a fish. In the monsters Stroop (developed by S. Censabella and M.P. Noël, unpublished), rows of
drawings of monsters with different colors were presented to the child who had to name the color of each monster (control
condition). In the test1 condition, each monster was placed on a different colored background square and the child had to
name the color of the monster, avoiding distraction from the color of the background. In the test2 condition, the instructions
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were the same except that if the monster is upside-down, the child had to say the color of the background. Finally, we used
the statue test (NEPSY, Kemp, Kirk, & Korkman, 2001) in which the child is asked to maintain a body position with eyes closed
without talking during a 75-s period and to inhibit the impulse to respond to sound distractors. A principal component
factorial analysis was conducted on the six tasks’ error scores. Both the sample size and the moderate correlations between
the six tasks (ranging from r = .26 and r = .44) were considered to be sufficient to perform a factor analysis following the
guidelines proposed by Floyd and Widaman (1995). A single factor, ‘‘inhibition’’, was produced which explained 47% of the
variance, with factorial loadings ranging from .62 to .76 and with a Cronbach’s alpha of .74. The factorial scores were used for
the analyses. Data were checked for normality. The test for normality was significant with KS (161) = .09, p < .01.

5.5. Measures of proximal family risk factors

5.5.1. Parenting

Parenting behavior was assessed at T1 by the mothers and the fathers separately, with the preschoolers’ form of the
Evaluation des pratiques éducatives parentales-Preschool and primary school form designed for parents of two-to-seven-year-
old children (EPEP-PPSF, Meunier & Roskam, 2009). The EPEP-PPSF is a 40-item instrument yielding nine factors: Positive
Parenting, Monitoring, Rules, Discipline, Inconsistent Discipline, Harsh Punishment, Ignoring, Material Rewarding, and
Autonomy. A five-point Likert-type scale is provided for each item, ranging from ‘‘never’’ to ‘‘always’’. This instrument has
been validated on 565 French-speaking mothers and fathers of children developing normally and shows good psychometric
properties (Meunier & Roskam, 2009). For the nine-factor solution extracted in the validation study, Cronbach’s alpha ranged
from .59 to .90; the total percentage of variance explained was 61.36%. Confirmatory factor analyses from the validation
study showed that two second-order factors covering the supportive and controlling dimensions of parenting emerged from
the initial factor solution. The supportive factor was composed of Positive Parenting, Autonomy, and Rules and included
items such as ‘‘When my child seems to have a problem, I discuss with him/her what is wrong’’. The controlling factor
included Discipline, Harsh Punishment, and Ignoring and included items such as ‘‘When my child does something that is not
allowed, I only talk to him/her again when he/she behaves better’’. The fit measures in the validation study demonstrated an
acceptable fit to the data, with CFI = 0.94, RMR = 0.03, and RMSEA = 0.05 (Hu & Bentler, 1999; Meunier & Roskam, 2009).
Similarly to Meunier, Roskam, Stievenart, et al.’s study (2011) and in order to limit the number of predictors in the analyses, a
support-to-negative-control ratio was calculated in the current research both for the mothers and the fathers. A score of 1
thus indicates equal amounts of support and negative control, whereas a score of less than 1 indicates more negative control
than support, and a score of greater than 1 indicates more support than control. While the risk that was associated with
parenting was mostly appraised in previous studies from the perspective of the mothers, in the current study it was assessed
considering both the mothers’ and the fathers’ ratios. More than 80% of the families in the sample were hence two-parent
families; in families where parents were separated, both the mother and the father were involved in childrearing. A single
factor, ‘‘parenting’’, was computed by averaging the mother’s and the father’s support-to-negative-control ratio (r = .61).
Data were checked for normality. The test for normality was significant with KS (161) = .07, p < .05.

5.5.2. Attachment

Taken from the MacArthur Story Stem Battery (Bretherton & Oppenheim, 2003), the French version of the Attachment
Story Completion Task (ASCT) as designed for children from three to seven years of age was used to assess the children’s
attachment representations (Bretherton et al., 1990) at T1. The administration of the task was video-recorded. The procedure
includes five story stems, for example the child is afraid (of a monster in the bedroom), or experiences a separation from and
reunion with parents. The narratives were coded using the Q-set procedure, Cartes pour le Codage des Histoires à completer

(CCH, Miljkovitch, Pierrehumbert, Karmaniola, & Halfon, 2003). This procedure provides four attachment scores relating to
the four usual patterns: security, inhibition, ambivalence and organization. In order to limit the number of predictors in the
analyses and in line with existing studies, only the secure and the organization scores were under consideration in the
current study. To maximize the coding validity, 20% of the video-recorded ASCTs were coded separately by two independent
coders. The agreement between the two coders was computed using intraclass correlation and was .80, similar to that
recently reported with ASCTs in a Spanish sample of 30 randomly selected cases, with a total of 10 judges (Pierrehumbert
et al., 2009). Data were checked for normality. The test for normality was significant with KS (161) = .13, p < .001 for security
and KS (161) = .09, p < .01 for organization.

5.6. Statistical analyses

The first set of analyses aimed to test whether and to what extent the four risk factors were correlates of EB, considered
here as a continuum ranging from regular to pathological levels of EB. A certain overlap was seen between the two
subsamples, since several non-referred children displayed a moderate to high level of EB and several referred children
displayed only a moderate level. As an illustration of this overlap, the scores on the EB scale ranged from 25.75 to 68.75
(M = 52.49, SD = 9.18) and 24.62 to 73.00 (M = 45.27, SD = 11.00) at T1 and T2 respectively in the referred sample and from
14.00 to 68.00 (M = 46.15, SD = 10.72) and 9.00 to 55.00 (M = 29.52, SD = 10.06) at T1 and T2 respectively in the non-referred
sample. As other illustration, the distribution of the two subsamples according to children’s EB at T2 is displayed in Fig. 1.
Since the socio-demographic characteristics of the two subsamples were very similar (see Table 1), they could be taken



Fig. 1. The overlap between the two sub samples for EB at T2.
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together to form a single sample, in which, considering both non-referred and referred children, we maximized the
distribution on the continuum from regular to pathological behavior.

The four risk factors were also considered as continuous scores, and correlations were computed between these and EB at
T1 and T2. The predictive power of the child and proximal family risk factors at T1 with respect to EB at T2 was appraised
with a regression model where the influence of EB at T1 on EB at T2, i.e. the stability of the construct, age and gender were
controlled for. The discrimination between the two subsamples, i.e. referred and non-referred children, was studied by
means of t-tests involving both the EB scores and the scores in each of the four risk factors.

The second set of analyses aimed to test the cumulative risk hypothesis. A dichotomous score, i.e. high vs low risk, was
computed in each of the four risk factors. High-risk was defined as a score in the lower third (for child personality,
attachment, and parenting) or upper third (for inhibition errors) of the distributions in the whole sample (referred and non-
referred). Since significant age-related effects were displayed for three of the four factors, with younger children displaying
higher overall risk than older ones (F (2;155) = 56.79, p < .001, for inhibition, F (2;155) = 5.80, p < .001, for parenting, p < .01,
F (2;155) = 5.81, p < .001, for attachment, p < .01), the scores of the risk factors were first standardized in each of the three
age groups (three, four and five) so that the relative position of each child remained the same in his/her age group and the
age-related effect disappeared. Those who were in the target one-third of the distribution in the sample were considered as
incurring the risk factor, the others as safe. A cumulative risk was finally computed for each child by adding together the
dichotomous (0–1) scores in each of the factors under consideration. In this second set of analyses, the cumulative risk at T1
was considered as a predictor of EB at T2 in a linear regression where the influence of EB at T1 on EB at T2, i.e. the stability of
the construct, age and gender were controlled for. Also, the allocation of the children in the referred vs the non-referred
subsample according to the cumulative risk was appraised with a binary logistic regression and the Relative Improvement
Over Chance index.

6. Results

6.1. Correlates of EB

The bivariate correlations between the EB score both at T1 and at T2 (r = .32, p < .001) and the continuous scores of the
child and family risk factors reveal coherent patterns of relations between risk factors which support the validity of the
measures in our sample. Positive parenting was associated with adaptive personality traits (r = .41, p < .001), attachment
security and organization (r = .22, p < .01 and .19, p < .05 respectively), and inhibition capacities (r = .24, p < .01); adaptive
personality with organization (r = .29, p < .01) and inhibition (r = .30, p < .001); and organization with inhibition (r = .28,
p < .01). The association between EB at T1 and the risk factors was low but significant with r = �.14, p < .10, r = �.16, p < .05,
r = �.18, p < .05 for inhibition, parenting and personality respectively. The correlation was low and not significant between
EB at T1 and attachment with r = �.09, p > .10, r = �.10, p > 10 for security and organization respectively. At T2 however
every factor apart from attachment security was moderately related to EB in the expected direction with r = �.22, p < .01,
r = �.31, p < .001, r = �.37, p < .001, r = �.60, p < .001 for organization, inhibition, parenting and personality respectively.
Since attachment security was not related to EB either at T1 or at T2, it was not considered as a risk factor in the linear
regression model.



Table 2

Regression analyses predicting EB at.

Model 1

DR2 = .23***

EB .38***

Age �.27***

Gender .23**

Model 2a

DR2 = .24***

EB .29***

Age �.17**

Gender .19**

Personality �.51***

Model 2b

DR2 = .03**

EB .41***

Age �.08

Gender .20**

Inhibition errors .26***

Model 2c

DR2 = .05***

EB .34***

Age �.21**

Gender .19**

Parenting �.24***

Model 2d

DR2 = .03*

EB .39***

Age �.24**

Gender .19**

Attachment organization �.17*

Model 3a

DR2 = .25***

EB .31***

Age �.07

Gender .17**

Personality �.49***

Inhibition errors .17*

Model 3b

DR2 = .07***

EB .35***

Age �.19**

Gender .17*

Parenting �.22**

Attachment organization �.14*

Model 4

DR2 = .26***

EB .30***

Age �.06

Gender .16**

Personality �.46***

Inhibition errors .15y

Parenting �.07

Attachment organization .02
y p < .10.

* p < .05.

** p < .01.

*** p < .001.
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Linear regression analysis was performed where the child and proximal family risk factors predicted EB at T2. Successive
models were computed. In Model 1, only EB at T1, age and gender were entered as predictors. In Models 2a, b, c, and d, the
four risk factors were entered as predictors in order to establish whether and to what extent they explain a significant
amount of variance over and above EB at T1, age and gender, and to evaluate their predictive power. Models 3a and b
controlled for EB at T1, age and gender, and tested the child and the proximal family risk factors predicting EB at T2. Finally,
Model 4 considered all the risk factors as predictors. The results are shown in Table 2. Each of the four risk factors was seen to
be an independent predictor of later EB, and all of them were significant at .01 or .001 (Models 2a, b, c, d). The child factors
had a higher predictive power than the proximal family risk factors, with 48% of explained variance for the child factors
model (Model 3a) and 30% for the proximal family factors model (Model 3b). Personality was the strongest correlate of EB,
but in the child factors model the inhibition errors remained significant over and above the influence of child personality
(Model 3a). In the last model (Model 4), only the child factors remained significant, while the proximal family factors were no
longer significant.



Table 3

Descriptive statistics and t-tests for EB and risk factors in the non-referred and in the referred samples.

Non-referred sample, M (SD) Referred sample, M (SD) t-tests

EB at T1 �53.85 (10.72) �47.51 (9.18) �4.03***

EB at T2 �70.48 (10.06) �54.73 (11.00) �9.39***

Personality 6.28 (.75) 4.95 (.98) 5.49***

Inhibition errors �.21 (1.46) 1.00 (1.60) �4.99***

Parenting 1.73 (.34) 1.56 (.36) 9.65***

Attachment

Security 1.19 (1.04) 1.29 (1.07) �.57

Organization .83 (.52) .33 (.62) 2.97**

** p < .01.

*** p < .001.
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T-tests were then computed to verify if the risk factors discriminated the children from the referred and the non-referred
groups. The results are presented in Table 3. The two subsamples were seen to differ in their mean level of EB both at T1 and
T2, but the difference was higher at T2 than at T1. All of the risk factors discriminated the referred from the non-referred
children well in the expected direction with the exception of attachment security, which was therefore not used in the
subsequent analyses.

6.2. Cumulative risk hypothesis

The cumulative risk hypothesis was first tested by regressing the EB score at T2 on the number of risk factors at T1
regardless of their content, with the influence of EB at T1 on EB at T2, i.e. the stability of the outcome, age and gender being
controlled for (with b = .33, t = 5.16, p < .001, b = �.18, t = 2.73, p < .01, b = .13, t = 1.91, p > .05, respectively). The number of
risk factors at T1 significantly predicted the EB score at T2 (b = �.42, t = �6.26, p < .001), over and above the influence of EB at
T1, age and gender (adjusted R2 = .38).

A logistic regression was employed to test whether the number of risk factors, regardless of their content, was a good
predictor for allocating the children to the non-referred and to the referred sample. The number of risk factors significantly
predicted the sample to which the children belonged (� = 39.02 (.22), p < .000), and had a good pseudo-R2 (Nagelkerke’s
R2

N ¼ :45) and an odds ratio of 4.12, meaning that for every additional risk factor the likelihood of belonging to the referred
sample increased by a factor of 4.12.

The Relative Improvement Over Chance (RIOC, Cairney & Streiner, 2011; Copas & Loebert, 1990) was computed as a
measure of predictive efficiency. It is an index of predictive efficiency that corrects for chance and for maximum ceilings in
2 � 2 crosstabs. The term ‘‘RIOC’’ expresses the fact that knowing how much a child may incur risk factors improves case
identification over chance by a certain percentage. Odds ratios were computed by dividing the odds of belonging to one of the
two subsamples and incurring a given number of risk factors versus not incurring this number of risk factors by the odds of
belonging to the other subsample and incurring a given number of risk factors versus not incurring this number of risk factors
(Field, 2009). The results indicated that the cumulative risk was an accurate indicator. In particular, incurring no risk at all vs
incurring at least one risk factor made it possible to discriminate with confidence between non-referred and referred
children, resulting in non-referred being 9.44 times as likely to incur no risk with 73.64% predictive efficiency. Also, incurring
two risk factors vs incurring three or four risk factors made it possible to discriminate with confidence between referred
children and non-referred children, resulting in referred being 22.95 times as likely to incur three or four risk factors with
87.10% predictive efficiency.

7. Discussion

The main purpose of our research was to examine the impact of two child risk factors, i.e. personality and inhibition
capacities, and two proximal family risk factors, i.e. parenting and attachment, as well as the impact of their cumulative
effect on later EB in young children incurring no distal risk. Data were therefore gathered from typically-developing children
and from children referred for pathological levels of EB. The hypotheses that were tested are that risk factors in four domains,
i.e. personality, inhibition, attachment and parenting, are correlates of EB and that they discriminate non-referred children
from children referred for pathological levels of EB; that an increase in the number of high-risk domains at T1 regardless of
their content (cumulative risk) is associated with a high level of later EB; and that the cumulative risk contributes to the
discrimination of referred from non-referred children. Most of these hypotheses were supported by the results, enabling us
to draw several conclusions and make suggestions about these young children who do not seem to be predestined in any way
to develop EB.

With regard to the correlates of EB, two conclusions are prominent. First, the relations between the risk factors and EB are
higher at T2 than at T1, with EB relating to difficult personality traits, low inhibition capacities, low positive parenting, and
low attachment organization. At T1, the associations between these four factors and EB were low. Nevertheless,
consideration of the longitudinal results shows that they appear to be higher with EB two years later. The association
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between child characteristics and proximal family factors with EB becomes more and more evident over time. Our results
suggest that the four risk factors under consideration are weak correlates of the level of EB when the children are as young as
three to five years, but can nevertheless discriminate referred from non-referred children well at this age, i.e., at the onset of
the study. However, these four risk factors are good indicators of EB two years later. One of the core problems in
developmental psychopathology is hence to identify the right interval of time between the measure of the predictors and the
measure of the outcome with a view to demonstrating their causal effects. These can best be found when the measurement
interval allows children sufficient time to experience significant behavior change (Jang & Smith, 1997). The best time interval
may be highly dependent on the developmental stage of the children and therefore very difficult to determine (Meunier,
Roskam, & Browne, 2011; Rueter & Conger, 1998). Our results suggest that two years could be a relevant interval of time to
appraise the impact of the early risk factors under consideration. It can also be argued that within this interval of time,
negative developmental cascades (Masten et al., 2005) occurred between the risk factors, with for example negative
parenting preventing inhibition capacities from progressing well. Such negative cascades could explain the important role
played by the two-year interval in revealing the predictive power of the early risk factors measured at T1.

As a second conclusion with regard to the correlates of EB, only attachment organization, but not security, was seen to be
negatively correlated to EB and to discriminate referred from non-referred children. This result is in line with previous
findings suggesting that disorganization was a major risk for EB and a better predictor of children’s later socio-emotional
development than security (e.g. Green, Stanley, & Peters, 2007; Smeekens et al., 2009). In families with low contextual risk,
very low levels of security should be relatively rare. In the ASCT, security is related to the mental representation of a secure
base, a core concept in attachment theory, defined as the caregiver’s ability to provide a source of security to the child leading
him/her to feel safe to explore the environment (Cassidy, 1999). Secure children have experienced this secure base with their
principal caregivers and integrated it. Almost all children reared in low contextual risk environments have probably had such
experiences to the extent that a relatively low level of security does not contribute to derailing their behavioral adaptation.
The same does not seem true of organization, which was seen to contribute to derailing children’s behavioral adaptation.
Children who lack organized attachment strategies seemed to be unable to cope with stress in difficult situations and lacked
a clear and coherent strategy for using the caregiver as a source of comfort. It was suggested that, in such cases, the parent
was seen as both a source of comfort and a source of fear. Disorganized children were then faced with a dilemma: whether to
approach or to withdraw from their parent. In this respect, disorganized attachment seemed to reflect fear, apprehension and
confusion toward the caregiver (Green & Goldwyn, 2002). Our results could point to the importance of emotional regulation
capacities of children, in particular their ability to rely on interpersonal strategies to cope with emotions that could be partly
independent of the quality of the caregiving environment. Such a conclusion provides interesting perspectives for examining
additional child factors such as their emotional regulation capacities as correlates of EB.

In line with the correlations, when EB at T1, age and gender had been controlled for, personality traits, inhibition,
parenting and attachment disorganization were seen to predict EB two years later. The child factors were more influential on
EB at T2 than the proximal family factors, with 48% and 30% respectively of variance explained. These results are in line with
the idea that high levels of deleterious environmental factors such as harsh parenting or high disorganization in attachment
are relatively rare in low contextual risk families and that therefore, individual risk factors contribute more than proximal
family factors to the development of later EB (Bronfenbrenner & Ceci, 1994; Lanza et al., 2010; Schonberg & Shaw, 2007). In
line with this assumption, the influence of both parenting and attachment was no longer significant in the model where all of
the child and the proximal family factors were considered as predictors. With regard to the child factors, the greatest
influence came from personality traits rather than from inhibition capacities. While both of them were considered as child
characteristics, it may be that children’s executive functioning is actually more sensitive to environmental influences and
training experiences than personality traits, which have a stronger genetic substratum (Shaffer, 2009). For this reason, the
influence of personal attributes as traits is greater than that of inhibition and also than that of proximal family factors, i.e.
parenting and attachment. The relation between personality traits and later EB was hence the strongest of the predictors. It
could be argued that there is an overlap between the concept of personality and the concept of behavior, as both were
appraised from questionnaires, but in fact the correlation between personality and EB at T1 was significant but low (.18,
p < .05). The relation became higher (.60, p < .001) between personality at the onset of the study and EB two years later. The
results therefore point to the growing importance of personal attributes in pathways leading to EB. The increasing influence
of personality traits on behavioral adaptation could be understood according to the genotype-environment effects theory,
which relies on three effects (passive, evocative and active) underlying the co-conspiration between hereditary and
environmental contributors to mental health (Scarr & McCartney, 1983; Shaffer, 2009). The theory proposes that the relative
importance of each effect changes over the life course of development. In particular, the great importance of the passive
effect early in life, i.e. environments provided by parents, steadily decreases, while the active effect becomes more important.
Children become more and more active in their ‘‘niche-building interactions’’ according to their personal attributes or traits,
which exert more and more influence on behavioral development as children mature (Shaffer, 2009, p. 83). As a main
conclusion, the results overall support one of the specificities of the pathways to EB for children incurring no distal risk, i.e.
that they need high individual susceptibility to derail their behavioral adaptation.

The cumulative risk, i.e. the number of risk factors at the onset of the study regardless of their content, was demonstrated
to be linearly related to children’s EB two years later when EB at T1, age and gender had been controlled for. It also
discriminated referred from non-referred children. In particular, incurring at least three risk factors (rather than two) raises
the predictive efficiency to 87%. Since the cumulative principle has been demonstrated in previous research conducted with
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children from community samples and low-to-middle SES samples (e.g. Greenberg et al., 2001; Lanza et al., 2010), this
principle is definitely not a specific characteristic of samples incurring no distal risk. However, combinations of at least three
risk factors in the child and family domains could be one of the specificities of the pathways to EB for children reared in low
contextual risk environments. Incurring three or four risk factors was hence shown to derail behavioral adaptation in such a
way that almost all children are referred for pathological levels of EB. The very high predictive efficiency of these pathways
has been demonstrated in a sample where only child and proximal family factors were relevant because of the absence of
distal risk. A combination of three factors in the present study therefore implied factors at both ecological levels, i.e. child and
family, but the predictive power of these was shown to be different. The influence of the child factors was higher than the
influence of the family ones, and the deleterious level of the proximal family factors was found to be relatively low
(Schonberg & Shaw, 2007). In line with these conclusions, two preferable pathways to pathological EB could be suggested for
children incurring no distal risk. Either pathological EB could result from very high susceptibility (i.e. implying at least two
child risk factors, e.g. difficult personality and low inhibition capacities) activated by one environmental process (e.g.
disorganized attachment or negative parenting), or it could result from high individual susceptibility (i.e. implying at least
one child risk factor, e.g. difficult personality or low inhibition capacities) activated by at least two environmental processes
in combination (e.g. disorganized attachment and negative parenting). In all cases, these risk factors would correspond to
weakness, and not necessarily to abnormality in the clinical range.

However, these pathways to pathological EB for children reared incurring no distal risk are only preferential pathways for
two reasons. First, several children incurring several risk factors had not been referred by their caregivers to a physician. As
can be seen in Table 3, there was a certain overlap between the non-referred and the referred subsamples in the level of EB at
T1, with several non-referred children displaying a moderate to high level of EB and several referred children displayed only
a moderate level of EB. The probability of a child having been referred to a physician might, for example, depend on the
caregivers’ tolerance regarding the child’s agitation rather than on the absolute level of EB. The other reason for considering
the specific pathways to EB as only preferential is the fact that some referred children incurred no or little risk. This suggests
that additional child risk factors that have not been considered in the current study need to be explored. For example,
emotional regulation capacities or variation in social information processing could play a very important role in children’s
susceptibility to EB. Some recent theories offer other explanations of EB in children, including deficiencies in the
identification and the interpretation of social cues in a social situation or in the selection of social response (e.g. Marsh &
Blair, 2008). Future studies should also explore environmental processes other than parenting and attachment that have the
potential to activate personal attributes in low contextual risk families, such as sibling relationships and differential parental
treatment (e.g. Meunier, Roskam, Stievenart, et al., 2011). Comparisons among environmental activators will also be
necessary in order to identify those that are the most powerful with regard to child susceptibility.

In sum, the results that have been produced provide relevant information to both researchers and clinicians seeking to
propose relevant assessment methods of early EB and efficient intervention focusing on young children incurring no distal
risk. In a sample where the contextual risk is limited or even completely irrelevant, the assessment of the risk incurred has
to be conducted at two different levels: the child and the family. At the child level, personality traits and inhibition
capacities can be considered as relevant indicators of the child’s susceptibility to EB, with an important role played by
personality. At the family level, attachment disorganization and parenting, including both mothers and fathers, can be
considered as relevant environmental activators of the child’s susceptibility to EB even if their deleterious effects are not
within a clinical range. Of course, other domains could also be investigated, but the results described here indicate that the
four domains under consideration are sufficient in themselves to deliver a good prediction of the level of EB two years later.
Assessment in each domain may lead to a dichotomous decision about the presence or the absence of a risk. The
accumulation of risks, regardless of their content, can be considered as an accurate indicator, with each additional risk
leading to higher EB and with special attention focusing on children incurring three risk factors or more. As a complement
to the cumulative risk principle, a knowledge of the content of the risk pattern incurred by each child is important in order
to reinforce intervention focusing on specific combinations of susceptibility in children and activators within their
proximal environment.

While important from both clinical and research perspectives, this study has several limitations. A first important limit in
studies relying on multiple related factors is the need to reduce the number of constructs in the analyses. This relates to the
variables to be summarized, averaged or transformed into ratios, for example. The disadvantage is that it can be unclear
precisely what is assessed by each final construct. Another limit is the number of children in the sample. Of course, a larger
sample would offer many other possibilities for analysis. The time-consuming procedure that is required by studies relying
on multiple related factors and including individual tasks such as those for inhibition and attachment measures, makes it
difficult to consider very large samples. The risk of attrition is also especially important because of the increasing number of
instruments or tasks needed for a complete assessment. In the future, attempts should be made to replicate the findings. The
results obtained with young children should also be compared with those obtained with school age children and adolescents.
Culturally diverse samples would also have to be considered to evaluate the specificities of pathways to EB in culturally
diverse environments.
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