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Summary
Background: Behavioural parent training effectively improves child disruptive behavioural problems in preschoolers by increasing parenting competence. Intervention effects are generally assessed by means of statistical group
comparisons. The indicated Prevention Programme for Externalizing Problem behaviour (PEP) was shown to effectively reduce child problem behaviour in a control group as
well as in an application study. The present analysis investigates the long-term clinical significance of these effects.
Materials and Methods: A screening instrument was used
to generate an indicated sample. The control group (CG)
comprised 34 families. In 21 cases, only teachers participated in the PEP training (T) and in 38 families, teachers and
parents (P+T) were trained. Child problem behaviour was
assessed before and up to 30 months after the training.
Clinical relevance of the training effects was evaluated
using a measure of clinical significance recommended by
Jacobson and Truax. Results: Repeated-measures analysis
of variance did not yield significant group-by-time interaction effects. Clinically significant improvements, however,
were present in 34.2% of the children of the P+K group.
28.6% children of the T group improved significantly,
whereas in the CG 17.6% or 32.4% (subject to the assessment method) showed significant clinical improvement. In
the P+T group, improvements were already found directly
post intervention (36.8% and 39.5%, depending on the
assessment instrument), whereas in the CG only 20.6%
improved significantly from pre to post. The P+T group
showed 42.9% improvement from pre to post. Conclusions:
In the combined intervention group relevant improvements
of problem behaviours were found earlier, suggesting that
PEP helps children reduce problem behaviour earlier than
in the control group.

Zusammenfassung
Hintergrund: Lerntheoretisch orientierte Elterntrainings
gelten als effektive Präventions- und Interventionsmethode
zur Reduzierung expansiver Verhaltensauffälligkeiten im
Kindesalter. Interventionseffekte werden hierbei meist im
statistischen Gruppenvergleich überprüft. Unser Präventionsprogramm für Expansives Problemverhalten (PEP) war
sowohl in einer Kontrollgruppenstudie als auch in einer Anwendungsstudie in der Lage, kindliches Problemverhalten
zu reduzieren. Die vorliegende Analyse überprüft die langfristige klinische Signifikanz dieser Veränderungen. Material
und Methoden: Mithilfe eines Screeninginstruments wurde
eine Stichprobe expansiv auffälliger Kindergartenkinder
identifiziert. In einer Kontrollgruppe (KG: n = 34), einer
Erziehertrainingsgruppe (ER: n = 21) und einer Eltern-undErzieher-Trainingsgruppe (EL+ER: n = 38) wurde das kind
liche Problemverhalten vor und bis 30 Monate nach dem
PEP-Training erhoben. Die klinische Relevanz der Trainingseffekte wurde anhand des von Jacobson und Truax vor
geschlagenen Maßes für klinische Signifikanz überprüft.
Ergebnisse: In einer Messwiederholungsvarianzanalyse
zeigten sich keine gruppenspezifischen Verläufe im Untersuchungszeitraum. Klinisch signifikante Verbesserungen erzielten in der kombinierten EL+ER-Gruppe 34,2% der Kinder,
in der ER-Gruppe 28,6% und in der KG je nach Instrument
17,6% bzw. 32,4%. In der EL+ER-Gruppe waren diese Verbesserungen bereits unmittelbar nach Interventionsende
vorhanden (36,8% bzw. 39,5%), während sich in der KG von
Prä nach Post lediglich 20,6% klinisch signifikant verbesserten. Die ER-Gruppe weist zum Postzeitpunkt 42,9% klinisch
relevant gebesserte Kinder auf. Schlussfolgerungen: Das
Problemverhalten wird in der kombinierten Interventionsgruppe früher relevant reduziert als in der Kontrollgruppe.
PEP scheint somit in der Lage, eine Reduktion von Problemverhalten, die auch in der Kontrollgruppe zu beobachten ist,
früher anzustoßen.
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Introduction
Externalizing behaviour disorders – i.e., hyperkinetic, oppositional, and aggressive conduct – are widespread in children of
preschool and primary school age [Döpfner et al., 2008a;
Kuschel et al., 2004], and pose a high risk of poor social, emotional, educational and professional development [Biederman
et al., 2006; Elkins et al., 2007; Fontaine et al., 2008]. The persistence of these behavioural disorders into adulthood poses
the need for effective methods of prevention and intervention
[Bongers et al., 2004; Tremblay, 2006].
Parenting plays an important role in the emergence and
perpetuation of externalizing behaviour disorders [Patterson
et al., 2004]. Training sessions based on social learning theories are therefore widely used to promote parenting skills
[Lundahl et al., 2006]. These are effective methods of intervention both for clinically significant externalizing disorders
and for prevention of externalizing behaviour disorders, with
small to moderate effect sizes [Dretzke et al., 2005; Eyberg et
al., 2008; Kaminski et al., 2008].
The available prevention programmes are directed either
to all interested parents (universal prevention), to families
with special risk factors (selective prevention) or to parents
whose children have shown the first signs of disorder (indicated prevention).
The indicated Prevention Programme for Externalizing
Problem Behaviour (PEP) was developed on the basis of the
Therapieprogramm für Kinder mit hyperkinetischem und oppositionellem Problemverhalten (THOP, Therapeutic Programme for Children with Hyperkinetic and Oppositional
Problem Behaviour) [Döpfner et al., 2007], which has proven
to be effective in long-term symptom reduction [Döpfner et
al., 2004]. It provides parents and teachers of preschool children who have externalizing problem behaviour, with behaviour modification techniques and strategies to improve their
relationship with the child [Plück et al., 2006].
PEP has been evaluated in a randomised controlled trial of
an indicated sample. After the training programme, there
were improvements of the child’s problem behaviour, of
parenting skills and of parent-child interaction [Hanisch et al.,
2006], and these effects were stronger if the parents had attended more than half of the training sessions [Hanisch et al.,
2010]. In a subsequent application study, staff members of
counselling centres and early learning centres were trained to
lead PEP parent groups during routine care. The participants
in the PEP parent groups were parents of elementary and preschool children with externalizing problem behaviour, who
had been in involved with these facilities on an ongoing basis.
After the programme, they reported an increase in their
parenting skills and a decrease in the child’s problem behaviour [Hautmann et al., 2008, 2009b]; the most affected children benefited most from the preventive programme [Hautmann et al., 2010]. These effects proved stable after 1 year
[Hautmann et al., 2009a].

Clinical Significance of PEP

So far, only a few studies have also considered the clinical
significance of the changes achieved by parent training [Nixon
et al., 2003]. In this context, a measure is understood as clinically significant if it considers the effects of training on the
level of the individual and of clinical practice [Kirk, 2001].
Ogles and colleagues [2001] distinguish three quantitative operationalisations of clinical significance: (1) The change from
a clinically relevant disorder to a normal level of functioning,
so that, for example, the person no longer differs from healthy
subjects after an intervention. (2) A statistically reliable individual change (reliable change index [RCI]), i.e., the change
measured on an individual basis goes beyond what could be
explained by a measurement error. (3) A combination of the
two criteria, i.e., a return to normal function, provided that a
change has been demonstrated that is clearly greater than
could be attributed to measurement error. This operationalisation is favoured by Jacobson and colleagues [1999; Jacobson
and Truax, 1991] and in about one-third of all studies of clinical significance, and is therefore the most often used [Ogles et
al., 2001].
Only one study by Nixon et al. [2003] investigated in this
manner the clinical significance of intervention effects in children with externalizing behaviour disorders. However, this
study looked at clinically disturbed children, and it involved a
therapy, not a prevention measure, evaluated in a small sample (n = 16).
In the above-mentioned application study of PEP effects
under routine care conditions, the clinical significance of
these effects was verified. Whereas before the PEP parent
training, depending on the assessment instrument, 32.6–60.7%
of the children displayed clinically significant disorders, and
3 months later, depending on the assessment instrument,
24.8–60.4% of these children were considered clearly improved [Hautmann et al. 2009b]. Such clinically significant
changes are, from the standpoint of preventing mental disorders [Cuijpers et al., 2005], especially of practical relevance if
they persist in the longer term.
The aim of the present study is to verify whether, 2 years
after participating in a PEP training course, there are still clinically significant changes in children’s problem behaviour and
their parents’ parenting behaviour. It is assumed that clinical
significance is also an appropriate measure to assess the practical usefulness of preventive programmes. Based on the positive short-term effects of the training programme, we also
believe that long-term effects can be demonstrated.

Method
Description of Sample
Out of a sample of 2,121 Cologne preschool children, 243 families were
identified based on the CBCL 4–18, a 13-item comprehensive screening
tool [Plück et al., 2008]; the 3- to 6-year-old children, in the assessment of
their parents and teachers, displayed externalizing problem behaviour
(indicated sample; fig. 1). Of these 243 families, 88 refused further partici-
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pation or could not participate further because of language difficulties.
The remaining 155 families were divided into 90 for the intervention
group and 65 for the control group. Randomisation was done by kindergarten. Of the 90 families, 30 did not receive parent training; that group
received only teacher training. The intervention and control groups did
not differ in socio-demographic data, severity of the child’s problem behaviour or parenting skills [Hanisch et al., 2006]. For the present analysis,
longitudinal data were available from 34 control group families (CG), 38
families in the group in which both parents and teachers received PEP
training (P+T) and 21 children whose teachers completed the PEP training (T). Table 1 describes the sample.

Study Design
The study was designed as a randomised controlled trial, for which data
were collected for all groups before the start of training (pre), after the
end of training, and a maximum of 3 months after pre-testing in the CG
(post), 6 months after PEP training (follow-up 1), 18 months after training (FU2) and 30 months after training (FU3). The CG received no
intervention.
The pre and post assessments comprised a 2- to 3-hour home visit and
questionnaire booklets for mother, father and teacher. For the follow-up
measurements, parents and preschool teachers were again given a ques-

Children above PR 85 n = 243 (100%)
Consent to house visit n = 155 (63.8%)

P+T group
PreTest
n=
60 (100%)

T group
n = 30 (100%)

Pre-test + 30 months
CG
n = 34 (57%)

FU3
P+T
group
n = 38 (58%)

T group
n = 21 (70%)

Fig. 1. Recruitment of the indicated sample; PR = percentile rank.

Table 1. Description of the sample 30 months
after PEP training, as well as statistical parameters to compare the PEP parent and teacher
training group (P+T), the control group (CG)
and the PEP teacher training group (T), before
the start of training

Intervention
PEP is primarily intended for parents and teachers of 3- to 6-year-old
children with externalizing problem behaviour or clinically relevant externalizing behaviour disorders. There is a training manual for PEP [Plück et
al., 2006]. It consists of ten 90- to 120-minute weekly sessions, each attended by 5–6 people, in separate groups for parents and teachers. In the
first 3 sessions, individual problem situations are defined and strategies
are conveyed for how parents and teachers can strengthen their relationship with the child. The model shows how operant mechanisms contribute
to the perpetuation of problem behaviour, in a vicious cycle. Sessions 4–6
give the parents and teachers the basic strategies of behaviour modification, using predefined individual problem situations: laying out the rules,
formulating requests, positive consequences for desired behaviour and
negative consequences for problem behaviour. The remaining 4 sessions
are used to apply the strategies learned to other difficult parenting or
teaching situations. The PEP attaches great importance to being easily
understandable and practical in everyday life, so as to be able to reach
poorly educated parents.
Rating Instruments
Long-term effects of PEP training on parenting behaviour and on the
child’s problem behaviour are subsequently described from the mother’s
point of view.
Positive parenting, from the mother’s point of view: The questionnaire
Fragen zum Erziehungsverhalten (FZEV) is a German adaptation and
further elaboration of the Parent Practices Scale [Strayhorn and Weid
mann, 1988] and was developed by a group at the University of Brunswick, in co-operation with us. The questionnaire contains 13 items that
measure positive, reinforcing and supportive parenting on a 4-point scale.
In our sample the internal consistency of the general scale was a = 0.84.
The questionnaire Erziehungsfragebogen (EFB) [Miller, 2001] (English version, The Parenting Scale; Arnold et al., 1993) includes 29 items
that deal with dysfunctional parenting strategies. Parents assess their tendency to use certain parenting strategies on a 7-point scale. The internal
consistency for the total value in our sample was a = 0.76.
The questionnaire Verhalten in Risikosituationen (VER) [Hahlweg
and team, Brunswick], the German adaptation of The Triple P-Positive
Parenting Program [Sanders et al., 2000], asks about the subjective ability
to cope with difficult parenting situations. Parents are supposed to judge

Screening
Complete data available
n = 2,121 (100%)
Consent to participate n = 1,878 (88.5%)

CG
n = 65 (100%)

tionnaire, or schoolteachers were given it if the child had already begun
school. Written consent for participation in the study was obtained from
all subjects. The study was approved by the Ethics Committee of the University Hospital of Cologne.

Age of child, years (mean)
Education
Symptoms

P+T
n = 38

CG
n = 34

T
n = 21

F

p

4.11
–0.23
0.13

4.21
0.20
–0.13

4.38
–0.06
–0.10

0.69
2.55
0.88

0.51
0.08
0.42

Chi2

p

a

School education
Mother
Father
Vocational trainingb
Mother
Father

2.35
2.12

2.03
1.90

1.59
1.55

5.54
4.86

0.063
0.089

1.03
1.12

0.78
1.03

0.56
0.72

5.65
3.61

0.059
0.17

a

0 = No graduation, 1 = secondary general school,
2 = intermediate secondary school, 3 = academic high school or higher.
b
0 = Unskilled/semi-skilled, 1 = completed vocational training, 2 = college degree.
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Hanisch/Hautmann/Eichelberger/Plück/
Döpfner

CG

2,00

P+T

T

Fig. 2. Group mean values and standard error
of the FBB-OT at the 5 measurement points.
Shown are the group mean values used for
normalisation x = 0.59 and x + 1.5 s (s = 0.56),
which is often used as a value for determination
of clinical abnormality [Döpfner et al., 2008].
P+T = Parent and teacher training group,
CG = control group, T = teacher training
group, pre = pre-test, post = test after training,
FU1 = 6 months after training, FU2 = 18
months after training, FU3 = 30 months after
training.

Raw value FBB-OT

1,50

x + 1,5 SD = 1,43

1,00
x = 0,59
0,50

0,00
prä

post

Fu1

Fu2

Fu3

whether they are able to cope with 27 difficult situations on a scale from
‘not at all’ (= 1) to ‘very well’ (= 4). The internal consistency in our
sample was a = 0.90.
The questionnaire Fragen zur Selbstwirksamkeit (FSW) [Hahlweg and
team, Brunswick] is the German adaptation of the Parenting Sense of
Competence Scale [Johnston and Mash, 1989]. The questionnaire contains 15 items on parental self-efficacy to be assessed on a 4-point scale.
In this sample, the internal consistency was measured at a = 0.80.
Problem behaviour of the child from the parents’ point of view: The
questionnaire Fremdbeurteilungsbogen für Aufmerksamkeitsdefizit-/
Hyperaktivitätsstörungen (FBB-ADHS) consists of 23 questions to rate
attention deficit hyperactivity disorders in children, and the Fremdbeurteilungsbogen für Störung des Sozialverhaltens (FBB-SSV) consists of
24 questions to rate conduct disorder in children; these measures satisfy
the DSM-IV and ICD-10 diagnostic criteria for hyperkinetic disorder/attention deficit hyperactivity disorder or conduct disorder [Döpfner et al.,
2008b]. In this study, only the subscale Oppositionelles Trotzverhalten
(FBB-OT), which measures oppositional defiant disorder, was used; it
consists of 9 items. The internal consistency of the mothers’ assessments
in this sample was a = 0.91 for the total value on the questionnaire
Fremdbeurteilungsbogen für hyperkinetische Störungen (FBB-HKS),
which measures hyperkinetic disorders, and a = 0.88 on the FBB-OT
scale.
The questionnaire Elternfragebogen über das Verhalten von Kleinund Vorschulkindern (CBCL 1½–5; Arbeitsgruppe Deutsche Child Behavior Checklist, [2002]) is the German version of the Child Behavior
Checklist for Ages 1½–5 [Achenbach and Rescorla, 2000]. The form contains 99 items that are scored from 0 (= not applicable) to 2 (= accurate or
often apply). The items cover a wide range of behavioural disorders. In
our sample, the internal consistency for the general scale was a = 0.94. To
consider changes in the individual raw scores, the CBCL 1½–5 was used
throughout the project period. A comparison with existing standard values was no longer possible 30 months after training (FU3), due to the age
of the children.
To reduce the number of tests by reducing the large number of dependent variables, the general scales of the questionnaires for mothers
were combined, using factor analysis, into two general scales [Hanisch et
al., 2006]. The mean of the z-standardised scale values of the FZEV, EFB,
VER and FSW was the general scale Positive Parenting. The general scale
Problem Behaviour of the Child was formed from the z-standardised values of the FBB-DHS and FBB-OT and the CBCL 1½–5 scale of externalizing problem behaviour. The internal consistencies of these general
scales were a = 0.64 for Positive Parenting and a = 0.96 for Problem
Behaviour of the Child.

Statistical Analyses
Missing data were addressed in three ways: scale values were only calculated if less than 10% of the relevant items were missing. Missing pre-test
scale values were replaced by the mean value of the respective group
[Tabachnick and Fidell, 1996]. Measurement points after the pre-test
were always replaced using regression analysis, if the next test after the
missing measurement point was available.
Pre-test values of intervention groups and CG were compared by the
Kruskal-Wallis test or variance analysis.
Long-term effects of training were tested by repeated measure ana
lysis of variance (GLM). Paired t-tests were then calculated by group, to
study intra-group changes in the general scales of Problem Behaviours of
the Child and Positive Parenting from pre to FU3.
A change is considered to be clinically significant if a person formerly
classified as clinically abnormal is classified as normal after treatment. A
prerequisite for determining clinical significance is therefore initial clinical abnormality. In the indicated sample studied here, children were included who scored in the ≥85th percentile rank (PR) in a screening test.
Thus, the sample included clinically disturbed children and children with
subclinical externalizing problem behaviour. The children in the group
mean are above the normal mean on the FBB-ADHS and FBB-OT
[Döpfner et al., 2008b], but well below clinical abnormality (normal mean
value plus 2 standard deviations [s]) (fig. 2). Significant problem behaviour in the borderline clinical range [Working Group on the German
Child Behavior Checklist, 2002] was defined here as a deviation of ≥1.5
standard deviations from the norm mean value. Table 2 shows how many
children, at the 5 measurement points, showed an externalizing problem
behaviour defined in this way.
In addition to this return to a normal level of functioning, the RCI was
defined as [Jacobson et al., 1999; Jacobson and Truax, 1991]:
xt2 – xt1

Clinical Significance of PEP
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√2(s √1 – r
t1

)2

xx

where Xt2 is the individual raw score at time 2 and Xt1 is the individual
raw score at time 1. st1 is the standard deviation of the sample at time 1,
and rxx is defined as the reliability of the assessment method. If the RCI
>1.96, the change is considered significant at the 0.05 level. A child is considered improved to a clinically significant extent, if the RCI >1.96 and
the value for the FBB-ADHS or FBB-OT at time FU3 lies in the normal
range.
Respecting clinical significance, the RCI was used separately to rule
out coincidence in the measurement of individual improvement, and this
change is considered independently of the starting value. For each scale
of children’s problem behaviour (CBCL, FBB-ADHS, FBB-OT), sepa-

Table 2. Percent of
Disturbed children, n (%)
Clinically signif. improvement, n (%)
children who were
≥1.5 standard deviaPre
Post
FU3
Pre/Post
Pre/FU3
tions above the norCG (n = 34)
mal mean value in
FBB-ADHS
11 (32.4)
10 (29.4)
8 (23.5)
7 (20.6)
11 (32.4)
pre or FU3 in the
FBB-OT
6 (17.5)
7 (20.6)
5 (14.7)
7 (20.6)
6 (17.6)
FBB-AADHS or
FBB-OT. Also shown
P+T (n = 38)
is the number (%) of
FBB-ADHS
14 (36.8)
11 (28.9)
7 (18.3)
14 (36.8)
13 (34.2)
children who were
FBB-OT
15 (39.5)
3 (7.9)
3 (7.9)
15 (39.5)
13 (34.2)
assessed as clinically
significantly improved
T (n = 21)
from pre to post or
FBB-ADHS
7 (33.3)
3 (14.3)
2 (9.5)
9 (42.9)
6 (28.6)
FU3, and the number
FBB-OT
4 (19.0)
3 (14.3)
3 (14.3)
4 (19.0)
6 (28.6)
(%) of children who
deteriorated from pre
to post or FU3 from a value of ≤1.5 standard deviations to a value of ≥1.5 standard deviations above the mean.

Incidence, n (%)
Pre/Post

Pre/FU3

5 (14.7)
7 (20.6)

5 (14.7)
4 (11.8)

7 (18.4)
1 (2.6)

5 (13.2)
2 (5.3)

2 (9.5)
2 (9.5)

2 (9.5)
3 (14.3)

Table 3 z-Standardised mean value (s) of the total scale symptoms and education at all time points; paired t-test comparisons of pre/post and pre/FU3
Group

Pre

Post

CG (n = 34)
Symptoms
Education

–0.13 (0.91)
0.19 (0.82)

–0.26 (0.97)
0.47 (0.62)

P+T (n = 38)
Symptoms
Education

0.13 (0.93)
–0.23 (0.82)

T (n = 21)
Symptoms
Education

–0.10 (0.75)
–0.06 (0.73)

FU1

FU2

FU3

t (Pre/Post)

p (Pre/Post)

t (Pre/FU3)

p (Pre/FU3)

–0.60 (0.76)
0.26 (0.84)

–0.40 (0.88)
0.43 (0.89)

–0.50 (0.65)
0.40 (0.65)

0.52
–1.44

0.66
0.16

1.95
–1.36

0.06
0.18

–0.53 (0.78)
0.43 (0.62)

–0.49 (0.75)
0.31 (0.56)

–0.53 (0.84)
0.38 (0.81)

–0.33 (0.62)
0.08 (0.59)

3.37
–3.81

0.002*
0.001*

2.46
–1.90

0.02*
0.07

–0.62 (0.61)
0.38 (0.67)

– 0.51 (0.65)
0.32 (0.93)

–0.31 (0.57)
0.62 (0.65)

–0.06 (0.73)
0.27 (0.70)

2.53
–1.83

0.02*
0.08

1.01
–1.51

0.33
0.15

*p ≤ 0.05.

rate RCI values were calculated first, and then averaged to one RCI.
Then the subjects were classified according to their RCI as showing ‘significant deterioration’ (RCI < –1.96), ‘no change’ (–1.96 < RCI < 1.96)
and ‘significant improvement’ (RCI > 1.96). Group differences were compared using the Kruskal-Wallis test.
Correlations between the severity of the problem behaviour before
the intervention and the RCI were determined using Pearson correlation
coefficients.
In addition to the number of children who had clearly improved, table 2
also provides incidence rates that include children who, analogous to the
above definition of significant problem behaviour, changed from an initially normal to an abnormal value.

Results
Preliminary analyses: Comparing those who dropped out of
the study and the families who participated up to FU3, no
significant differences were found with regard to the child’s
age or the severity of the problem or parenting behaviour
(age: F1, 153 = 0.012, p = 0.912; symptoms: F1, 153 = 0.206, p =
0.651; education: F1, 153 = 0.056, p = 0.841). There were, however, significant group differences in parental education: both
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the fathers and the mothers of the families who participated
to the end of the study had more education (father’s edu
cation: Chi2(1) = 5.75, p < 0.016; mother’s education: Chi2(1)
= 8.80, p < 0.003).
Within the sample that was still active up to FU3, comparison among the three groups showed no significant pre-test differences in parenting behaviour, child behaviour problems,
age of child or parental education (see table 1).
Figure 2 is exemplary of the group mean value of the raw
scores of the FBB-OT at the 5 measurement points. The
trends over time show no clear descriptive differences among
the groups. But in the repeated measure analysis of variance
(GLM), there was a clear time effect over the 5 measurement
points for symptoms (F4, 87 = 5.17, p < 0.001) and education
(F4, 87 = 4.93, p < 0.001), but no group × time interaction effect
(symptoms: F8, 176 = 0.937, p = 0.488; education: F8, 176 = 0.937,
p = 0.810). Accordingly, the effect sizes of the CG group compared with the P+T group for pre versus FU3 were –0.05 for
total symptom value and 0.1 for education.
Within each group, the following changes were observed
(table 3): significant improvements in the child’s problem be-

Hanisch/Hautmann/Eichelberger/Plück/
Döpfner

CG Pre/Post

P+KT Pre/Post

worse   the same   better

worse

the same

KT Pre/Post
better

worse   the same   better
9,5

10,5
23,5

26,5
33,3
44,7

44,7
57,1
50,0

CG Pre/FU3

P+KT Pre/FU3

worse   the same   better

14,7

23,5

Fig. 3. Distributions of the Reliable Change
Index (RCI) over the categories of improvement, deterioration and no change (in percent).
The top row shows the change from pre to
post; the bottom row shows the change from
pre to FU3. P+T = Parent-and teacher training
group, CG = control group, T = teacher training
group.

worse

the same

KT Pre/FU3
  better

worse   the same   better
9,5

15,8

23,8

47,4

36,8
66,7

61,8

haviour were found between the pre and FU3 measurement
in the P+T group, but not in the other two groups. No significant effect of parenting behaviour was found in any of the
groups between the pre and the FU3 measurements. In the
pre/post comparison, the P+T group showed significant improvements in both parenting behaviour and in the child’s
problem behaviour. In the T group, there was significantly
reduced child problem behaviour at the post time point, but
no change in parenting behaviour. In the CG, there were no
significant changes from pre to post in either problem behaviour or parenting.
Table 2 shows that during the course of the intervention,
more children showed clinically significant improvement in
the intervention groups: 36.8% (ADHD) and 39.5% (OT)
clinically significant improvements in the P+T group, 42.9%
(ADHD) and 19% (OT) improvements in the T group, but
only 20.6% in the CG. Over the entire span of the study (pre
to FU3) the three groups became equalised: In the P+T group,
34.2% of the children displayed clinically significant improvements, in the T group 28.6% and in the CG 32.4% or 17.6%.
The incidence rates initially suggested an advantage of the intervention groups compared with the CG group (pre/post),
which, however, disappears between pre and FU3.
However, if we consider the RCI as a measure of reliable
symptom reduction, independently of baseline values (see fig.

3), there is a clear improvement from pre to post of 44.7% in
the P+T group, compared to 33.3% in the T group and 23.5%
in the control group. Clear deterioration of 10.5% was found
in the P+T group, 9.5% in the T group and 26.5% in the CG.
Over the entire span from pre to FU3 in the P+T group, 47.4%
of the children displayed a clear reduction of their problem behaviour, in the T group it was 23.8% and in the CG it was
23.5%. A comparison of the changes from pre to FU3, using
the three-level factor (‘significant improvement’, ‘no change’
and ‘significant deterioration’), with the help of the KruskalWallis test, showed, however, no significant differences among
the groups over time (Chi2(2) = 2.83, p = 0.243).
The correlation between the pre-test value for child’s problem behaviour and the extent of change (RCI) showed a significant correlation of 0.772 (p < 0.001). Thus, the higher
the initial level of problem behaviour, the stronger was the
change from pre to FU3.
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Discussion
The aim of this analysis was to verify whether the PEP can
reduce externalizing problem behaviour in children over the
long term and with clinically significant results. Considering
all 5 measurement points, no group-specific trends in symp-

toms and parenting behaviour were found. At the level of the
individual group, the group in which parents and the teacher
participated in the PEP training, displayed clear short-term as
well as long-term improvements in the child’s problem behaviour. Parenting only improved over the short term in this
group. Perhaps this result is due to a lack of consistency (0.64)
on the general scale of Positive Parenting. In the group in
which only the teachers were trained, and in the CG, as
expected, there was no improvement in parenting. In the
T group there were short-term improvements in the child’s
problem behaviour, but they did not last.
The positive effects of parental training programmes are
well documented in statistical comparison of groups [Kaminski et al., 2008; Lundahl et al., 2006]. Verification of the clinical significance of these changes is less common [Nixon et al.,
2003].
As a measure of clinically significant change, we used the
combination of the RCI [Ogles et al., 2001] and return to a
normal level of functioning [Jacobson et al., 1999, Jacobson
and Truax, 1991]. More children in the P+T group showed
clinically significant improvement from pre to post, while at
30 months after the training programme, a similar number of
children in the CG were clearly improved. At the level of the
RCI, the CG as well as the T group showed a clear reduction
in externalizing behaviour, affecting nearly 24% of the children. Both cross-sectional and longitudinal studies support this
finding, as they show greater prevalence rates of externalizing
behaviour problems at the preschool and primary school age
[Bongers et al., 2004]. Kuschel and colleagues [2004] report, on
the basis of a German kindergarten sample of 3- to 6-yearolds, a 2–3 times higher prevalence of oppositional problem
behaviour than in younger or older children. Longitudinal
studies show that for a large portion of children who display
subclinical externalizing problem behaviour at preschool age,
the behaviour problems have decreased by early primary
school age [Hartup, 2005; van Lier et al., 2007]. In the 5th
measurement (FU3), the children of our sample were on average just under 7 years of age, and all were enrolled in school.
Enrolment in school is a stressor, particularly for children with
externalizing behaviour disorders [Webster-Stratton and Reid,
2006], that is likely to increase behavioural problems. In the
P+T group, 47% of children show significant long-term improvement compared to the first test. Compared with the 24%
of clearly improved children in the CG and taking into account
the stressor of school enrolment, this can be evaluated as an
improvement that has great practical relevance.
With respect to clinical significance, there were clear and
similar improvements in the children’s problem behaviour in
both the intervention groups and in the CG. But it may be
that PEP reduces the externalizing behaviour problems
sooner, because the number of improved children is the same,
in this case, from pre to post as from pre to FU3.
The only other study of clinically significant effects of
intervention in children with externalizing problem behaviour
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[Nixon et al., 2003] reported that 59% of the children improved significantly. Here, however, a parent-child interaction therapy was studied in a clinical sample, so the more severe symptoms and greater intensity of intervention had more
pronounced effects.
To evaluate the effectiveness of a prevention programme,
there should be both statistically and clinically significant
long-term effects, both from a randomised controlled trial design and from application studies. Our prevention programme
has proven effective in the short term in both study designs
[Hanisch et al., 2010; Hautmann et al., 2008; 2009a], with the
PEP intervention groups showing superiority in clinically significant improvements, especially over the short term. In the
long term, stable intra-individual changes were documented
in the combined intervention groups, using the RCI.
Long-term effects were only suggested, but we were unable
to prove them at the level of statistical group comparison.
Hence the need for urgent further research into the long-term
effects of indicated prevention.
Many studies that deal with the long-term course of aggressive behaviour, describe the extremely unfavourable trend of
so-called ‘early starters’. ‘Early starters’ are characterised by
an especially early, very pronounced pattern of externalizing
behaviour, which also lasts through the elementary school
years [van Lier et al., 2007; Hartup, 2005]. Early identification
could be based either on known configurations of risk factors
[Moffit, 1993] or on initial externalizing behaviour disorders
[Plück et al., 2010]. Our data show a reduction of problem behaviour particularly among children whose symptoms were initially quite pronounced. In combination with the screening
instrument, PEP could be a useful way to identify at-risk children and to strengthen their families’ parenting skills. On the
other hand, it may be that a specific training effect here coincides with the known phenomenon of regression toward the
mean [Nesselroade et al., 1980] and the natural course of development of externalizing behaviour disorders [Bongers et
al., 2004]. As evidence for a specific effect, however, a moderator analysis showed that the extent of the initial symptoms was
the only predictive measure for short-and long-term therapeutic change in the effectiveness study [Hautmann et al., 2010].
It should be noted that a major limitation of our study is
that it uses a selective sample to consider long-term effects.
Right after the screening, some families refused to participate
in the project [Hanisch et al., 2006], and we do not know to
what extent this was a selective choice. Of the parents who
participated in the project, we were able to keep only 62% in
the project for nearly 3 years, and these tended to be the parents who were better educated than those who dropped out.
Risk factor models of externalizing problem behaviour suggest
that families with multiple psychosocial risk factors are overrepresented in an indicated sample. The sample that was analysed up to the end of the project corresponds, at least in terms
of secondary school qualifications and educational achievement, to the general population [Federal Statistical Office,
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2009]. This suggests that the long-term sample represents a
multiply selected subgroup of our initially selected sample. We
can therefore draw no conclusions about the applicability of
the results to those who dropped out of the study.
Another drawback, especially with respect to evaluating
the clinical relevance of the results, is that the children were
never clinically examined. Long-term data exist only for the
mothers’ judgement and the assessment by questionnaire.
It is also critical to look at the different starting levels of
the three groups: Although the direct group comparison
found no differences in the pre-test values of problem behaviour and parenting, the combined training group did show
more significant child problem behaviour. These pre-test dif-

ferences also existed in the original sample, and therefore
cannot be explained by a selective drop-out tendency of less
severely impaired children in the CG or by selectively longer
participation by more clearly stressed families.
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