
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Sustained, fade-out or sleeper effects?
A systematic review and meta-analysis of parenting interventions for disruptive child behavior
van Aar, J.; Leijten, P.; Orobio de Castro, Bram; Overbeek, G.
DOI
10.1016/j.cpr.2016.11.006
Publication date
2017
Document Version
Final published version
Published in
Clinical Psychology Review

Link to publication

Citation for published version (APA):
van Aar, J., Leijten, P., Orobio de Castro, B., & Overbeek, G. (2017). Sustained, fade-out or
sleeper effects? A systematic review and meta-analysis of parenting interventions for
disruptive child behavior. Clinical Psychology Review, 51, 153-163.
https://doi.org/10.1016/j.cpr.2016.11.006

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:09 Mar 2023

https://doi.org/10.1016/j.cpr.2016.11.006
https://dare.uva.nl/personal/pure/en/publications/sustained-fadeout-or-sleeper-effects(461b0b85-543b-4a58-a188-2cb33c0d88fe).html
https://doi.org/10.1016/j.cpr.2016.11.006


Clinical Psychology Review 51 (2017) 153–163

Contents lists available at ScienceDirect

Clinical Psychology Review

j ourna l homepage: www.e lsev ie r .com/ locate /c l i npsychrev
Review
Sustained, fade-out or sleeper effects? A systematic review andmeta-analysis
of parenting interventions for disruptive child behavior
Jolien van Aar a,⁎, Patty Leijten a,b, Bram Orobio de Castro c, Geertjan Overbeek a

a University of Amsterdam, The Netherlands
b University of Oxford, United Kingdom
c Utrecht University, The Netherlands

H I G H L I G H T S

• We examined follow-up effects of parenting interventions on disruptive child behavior.
• Parenting interventions on average had sustained effects.
• There was much heterogeneity: some trials showed fade-out or sleeper effects.
• None of the moderators tested explained the heterogeneity.
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Parenting interventions are known to reduce disruptive child behavior immediately post intervention. But it is
largely unknown how reduced disruptive behavior develops in the months and years after the intervention.
The present systematic review and multilevel meta-analysis examines whether improvements in disruptive
child behavior after parenting intervention aremaintained (i.e., sustained effects), fall back (i.e., fade-out effects),
or increase further (i.e., sleeper effects). We identified 40 randomized controlled trials with follow-up assess-
ments (up to three years) that generated 91 effect sizes. Mean effect size of post-intervention change was d =
0.01, 95% CI [−0.05, 0.07], p = 0.78. This lack of change suggests that parenting interventions lead to sustained
effects on disruptive behavior. However, therewas heterogeneitywithin and between trials, indicating that some
interventions, or interventions under certain circumstances do show fade-out or sleeper effects. None of the
moderators tested (i.e., length of follow-up and initial intervention success) explained this heterogeneity. We
conclude that parenting interventions generally lead to sustained reductions in disruptive child behavior, at
least until three year after intervention. Better understanding is needed of when andwhy sustainability is stron-
ger in some cases than in others.

© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

Parenting interventions are one of the most effective strategies to
prevent and treat disruptive child behavior, including tantrums, argu-
ing, or rule-breaking (McCart, Priester, Davies, & Azen, 2006; Weisz &
Kazdin, 2010). Dozens of systematic reviews and meta-analyses show
that parenting interventions reduce disruptive child behavior immedi-
ately after intervention (e.g., Menting, Orobio de Castro, & Matthys,
2013; Piquero et al., 2016). Much less is known about the maintenance
of intervention effects in the months or years after interventions end. A
few reviews have examined longer term effects of parenting interven-
tions, by assessing change in disruptive child behavior from pre-inter-
vention until later follow-up (e.g., Lundahl, Risser, & Lovejoy, 2006;
Sandler, Schoenfelder, Wolchik, & Mackinnon, 2011). These reviews
are critical for estimating the ultimate effectiveness of interventions.
However, they do not differentiate between change during the inter-
vention period, and change after the intervention period. Yet, it is specif-
ically the period after interventions that shows whether intervention
effects are maintained or change. The present systematic review and
meta-analysis addresses this lacuna by reviewing trials on the longer
term effects of parenting interventions and by testing the extent to
which disruptive child behavior changes between intervention termi-
nation and later follow-up.

1.1. Longer term effects of parenting interventions

Behavioral and non-behavioral parenting interventions aim for
sustained change in parent-child interactions through improvement in
parenting cognitions and/or practices (Kazdin & Weisz, 1998). By
supporting parents (e.g., instrumentally or emotionally), changing par-
ents' communication patterns and attitudes towards child rearing, and
by teaching them to model positive behavior, to reinforce positive
child behavior and to reduce negative behavior, parenting interventions
aim to break coercive cycles; behavioral interaction patterns in
which disruptive child behavior and negative parenting behavior
reinforce each other (Patterson, 1982). The extensively studied im-
mediate benefits of parenting interventions in reducing disruptive
child behavior tend to be small to moderate, with smaller effect
sizes for prevention trials and larger effect sizes for intervention
trials that target clinically severe problems (Lundahl et al., 2006;
Nowak & Heinrichs, 2008).

Many parenting intervention evaluation trials use waiting list
control designs where families in the control group receive the inter-
vention immediately after posttest assessment (e.g., 53% to 88%, see
Lundahl et al., 2006, and Leijten, Raaijmakers, Orobio de Castro, &
Matthys, 2013). As a consequence, at later follow-up assessments,
the randomized controlled design is no longer intact. Most previous
meta-analyses of longer term effects of parenting interventions
therefore use effect sizes of within-group differences in the interven-
tion group, as opposed to between-group differences (e.g., Fossum,
Handegård, Adolfsen, Vis, & Wynn, 2016; Leijten et al., 2013). Since
children in the control group often show a reduction in problem be-
havior as well (e.g., van Aar, Asscher, Zijsltra, Deković, & Hoffenaar,
2015), within-group effect sizes that do not take any changes in the
control group into account tend to be seriously inflated. For example,
the review of Lundahl et al. (2006) shows that when longer term
effects are based on within-group differences, these are much
larger than when based on between-group differences (respectively
dw-g = −0.87 versus db-g = −0.21).

Two previous systematic reviews and meta-analyses have included
only trials in which the randomized controlled design was still intact
at follow-up. Based on six trials at immediate posttest and three trials
at follow-up, Barlow, Smailagic, Ferriter, Bennet, and Jones (2010)
found small to moderate immediate and longer term effects of parent-
ing interventions on parent-reported disruptive behavior (dpre-post =
−0.25 and dpre-fu = −0.38). Based on 68 trials at immediate posttest
and 21 trials at follow-up, Lundahl et al. (2006) also found small tomod-
erate immediate and longer term (dpre-post = −0.42 and dpre-fu =
−0.21). The differences between immediate and longer term effect
sizes may suggest change in disruptive behavior after the intervention
period, but these putative differences between intervention effects im-
mediately post-intervention and at later follow-up were based on
small sample sizes and not tested on their significance. Moreover, the
suggested post-intervention to follow-updifferenceswere inconsistent:
Barlowand colleagues found a stronger effect of parenting interventions
at later follow-up than immediately post-intervention; Lundahl and col-
leagues found aweaker effect of parenting interventions at later follow-
up than immediately post-intervention. Therefore, based on this previ-
ous work, no conclusions can be drawn on stability versus change in
disruptive child behavior after parenting interventions.

1.2. Post-intervention change

Theoretically, three distinct patterns of change in disruptive child
behavior after parenting interventions endmay seemplausible. First, ef-
fects may be sustained once the reciprocal nature of coercive transac-
tions between parent and child has been altered (i.e., sustained
effects). Second, effects may fade out, because themodest effects of par-
enting interventions suggest that these interventions do not fundamen-
tally change interaction patterns in the family (i.e., fade-out effects).
Third, effects may even increase, because initially modest effects of
changes in family interaction patterns may have a self-reinforcing
snowball effect (i.e., sleeper effects). In this systematic review and
meta-analysis, we pit against each other these three contrasting
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hypotheses about changes in disruptive child behavior after parenting
interventions end – that is, from immediate post-intervention to later
follow-up (see Fig. 1).
1.2.1. Sustained effects hypothesis
When interventions end, and no further support is provided, the

improved parent-child interactions might stay at the same level as
where they were at the end of the intervention. Improved parenting
behavior may be maintained because the parent is reinforced by
experiencing improved child behavior, which is a consequence of
their own behavioral change (Rothman, 2000). For example, par-
ents who successfully use limit setting and see how this leads to in-
creased compliance in their child, may experience increased
feelings of control and increased self-efficacy as parents. In turn,
this might motivate parents to keep using limit setting, and help
them to deal effectively with disruptive behavior of their child
(Bandura, 1971; Mouton & Roskam, 2015). In the longer term, chil-
dren who experience more positive and effective parenting may
orient themselves less to peers who engage in risky thinking and
behavior, which prevents a return to previous, higher levels of dis-
ruptive behavior (Goldstein, Davis-Kean, & Eccles, 2005). At the
same time, no further decrease in disruptive behavior might be ex-
pected when no further support is provided. Therefore, with no fur-
ther increase or decrease in disruptive behavior, the initial
intervention effects are maintained.
1.2.2. Fade-out effects hypothesis
Disruptive child behavior tends to be persistent (Broidy et al., 2003).

Although parenting interventions reduce these problems to a certain
extent, their effect sizes are small to moderate at best (up to
d=−0.53 in Furlong et al., 2012) andmost children will thus continue
to show at least some level of disruptive behavior problems after the in-
tervention. It requires parental strength to keep using newly learned
parenting skills in the face of relatively persistent disruptive child be-
havior. In the absence of continuous support, parents may slowly lose
their strength to maintain their improved parenting behavior and fall
back to previous (coercive) interaction patterns with their child. This
in turn may undo some of the improvements in disruptive child behav-
ior. The use of booster sessions (e.g., Tuning into Kids; Havighurst,
Wilson, Harley, Prior, & Kehoe, 2010), the use of telephone sessions to
continue minimal contact between parents and therapists after the
group sessions (e.g., Triple P group level 4; Sanders, 1999), and the de-
velopment of intervention programs that are spread out over several
years (e.g., Family Check-Up; Dishion et al., 2008) reflect the clinical ex-
pectation that families are not always capable of maintaining interven-
tion effects.
Fig. 1. Graphical display of the sustained effects, fa
1.2.3. Enlarged or “sleeper” effects hypothesis
Parenting intervention is a form ofmediational therapy, inwhich the

child is not targeted directly but indirectly, through its parents. It has
therefore been suggested that parenting intervention may have sleeper
effects on child behavior: a term used to describe the phenomenon of
enlarged positive effects at later follow-up, compared to immediately
post-intervention (e.g., Barlow et al., 2007; Sofronoff, Jahnel, &
Sanders, 2011; Deković et al., 2010). Sleeper effects imply that at least
part of the positive intervention effects on child behavior may need
more time to materialize (Gray & McCormick, 2005; Kendall, 2006).
For example, parents may be unsure about using new parenting skills
(e.g., using praise or limit setting) and need some time to implement
these well. Later, when parents have practiced and convincingly used
their new skills, their behavioral changes may be reinforced by the
child's positive response. Similarly, children may need some time to
get used to new parenting skills (e.g. receiving “praise” or “time-out”)
and therefore not improving their behavior directly. In the Incredible
Years program, for example, parents are specifically informed to not ex-
pect immediate changes, and to even expect some initial resistance
from the child (Webster-Stratton, 2006). Therefore, improved parent-
child interactions may not have been fully established during the inter-
vention, andmay continue to establish after the intervention, leading to
gradually increased intervention effects over time.

1.3. Factors that might influence post-intervention change

The fade-out effects and sleeper effects hypotheses indicate gradual
change over time in disruptive child behavior after the intervention.
Specifically, in the case of fade-out effects, parents may gradually lose
their strength to maintain behavioral changes, which would result in
stronger fade-out effects over time. Similarly, in the case of sleeper ef-
fects, parents and children may continuously reinforce each other's be-
havior, which would result in stronger sleeper effects over time. By
reviewing the evidence base for sustained, sleeper-, or fade-out effects,
and by testing whether the time lag (i.e., number of months) between
immediate post-intervention and later follow-up is related to these ef-
fects, we can identify whether there is indeed a gradual change over
time in disruptive child behavior after intervention.

Initial intervention success, defined as the improvement in disrup-
tive child behavior during the intervention period,might be another fac-
tor that could affect how child behavior develops after intervention.
Families who show more intervention success during the intervention
period may have a larger scope for fallback after intervention. Even if
families' “larger scope for fallback” does not result in actual fade-out ef-
fects, the larger improvements already gained during the intervention
periodmay leave less room for further improvement after the interven-
tion period, resulting in smaller sleeper effects. In contrast, families who
show less success during the intervention period may have a smaller
de-out effects and sleeper effects hypotheses.
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scope for fallback and a larger scope for improvement left after the in-
tervention period, resulting in smaller fade-out effects or larger sleeper
effects. We therefore expect that more initial intervention success is as-
sociatedwith either fade-out or sustained effects, rather than sleeper ef-
fects, between intervention termination and later follow-up.

1.4. The present systematic review and meta-analysis

Examining changes in child behavior after the parenting interven-
tion has ended is essential for understanding whether and how parent-
ing intervention effects on child behavior are sustained. We therefore
review the body of evidence for longer term effects of parenting inter-
ventions and examine whether levels of disruptive child behavior at
later follow-up differ from levels of disruptive child behavior immedi-
ately after the intervention (i.e., at posttest). Using meta-analysis, we
are the first to directly test for patterns of stability versus change in dis-
ruptive child behavior after intervention, including only randomized
controlled trials with controlled follow-up.

First, we pit three hypotheses against each other: disruptive child
behaviors after the intervention show sustained effects, fade-out effects,
or sleeper effects. The finding of sustained effects (effect size is zero),
follows logically from rejection of both fade-out effects (effect size is
positive) and sleeper effects (effect size is negative). Second, we test
two putative moderators of changes in child disruptive child behavior
after intervention. Because the fade-out and sleeper hypotheses suggest
gradual change over time, we expect that longer follow-up periods re-
sult in more change in disruptive child behavior than shorter follow-
up periods. Because initial intervention success may impact families'
scope for fallback or further improvement, we expect that more initial
intervention success leads to either larger fade-out effects or smaller
sleeper effects than less immediate intervention success.

2. Method

The study protocol of this systematic review and multilevel meta-
analysis was registered in PROSPERO (CRD42015020193).

2.1. Information sources

We searched for randomized controlled trials of parenting interven-
tions that targeted child disruptive behavior using the electronic data-
bases PsycINFO, MEDLINE, and ERIC. The initial search was run 6 April
2015, the last update of trials was performed on 4 January 2016. No
limit was set on the date of publication. In addition, reference lists of rel-
evant systematic reviews and meta-analyses and experts in the field
were consulted. The search terms included all combinations of syno-
nyms of the words parenting (1), child (2), disruptive behavior (3)
and follow-up (4). An example of the search terms for the PsycINFO da-
tabase is provided in Appendix A.

2.2. Trial selection

First, titles of the retrieved trials were reviewed by the first author to
determine potential eligibility. Second, abstracts and, if necessary, full
texts were reviewed by the first author to determine whether they
met the inclusion criteria. Full texts of articles that appeared to meet
the criteria were again critically appraised to check if theymet inclusion
criteria. When there was no full text, authors were requested to deliver
those. Duplicate publications of the same data were avoided by juxta-
posing author names, intervention comparisons, sample sizes, and
pre-intervention outcomes.

Eight criteria were used for inclusion. Trials were included if they 1)
reported on a parenting intervention aimed at preventing or reducing
child disruptive behavior; 2) performed a pretest, posttest and a fol-
low-up of at least one month; 3) had a randomized intervention and
control condition at pretest, posttest and follow-up composed of at
least five participants; 4) were aimed at parents or caregivers of chil-
dren aged 1–15 with a maximum mean age of 12; 5) were not specifi-
cally aimed at parents or caregivers of children who were
developmentally delayed (e.g. children with intellectual disabilities or
problems in the autistic spectrum); 6) involved parenting interventions
aimed primarily at parents or caregivers that consisted of at least one
face-to-face meeting; 7) used the same parental report of child disrup-
tive behavior across measurement occasions; and 8) were written in
English.

2.3. Data extraction

Informationwas extracted from each included trial on 1) study char-
acteristics (including authors, year and journal of publication, country,
type of control condition, drop-out rates and whether or not analyses
were based on intention to treat); 2) characteristics of trial participants
(including number of parent-child dyads, age, gender, ethnicity and ini-
tial behavior problems of the child); 3) type of intervention (including
program, dose, delivery (group/individual), booster sessions); and 4)
outcome measures of disruptive child behavior (including the instru-
ments used, means and standard deviations of pre-intervention, post-
intervention and follow-up scores, length of follow-up occasions; mea-
sures of internalizing child behavior or ADHD symptoms not included).

For the meta-analysis, multiple measures of disruptive behavior on
multiple follow-up occasions per trial were extracted, generatingmulti-
ple effect sizes per trial.Wheremeans and/or standard deviations of the
pretest, posttest or follow-up scores regarding disruptive behavior were
not available in published reports, study authors were contacted to sup-
plymissing information. If the reported behavior problem scales includ-
ed both externalizing and internalizing behavior problems (such as, the
total problems scale of the Strengths andDifficulties Questionnaire), we
requested scores on disruptive behavior subscale from the authors.
Total problems scales were not included in the analysis, because these
include both externalizing and internalizing behavior. In cases where
two parenting interventions were compared to a control group, we in-
cluded both parenting interventions as independent comparisons to
the control group.

Trials were coded by the first author using a data extraction form for
study and sample characteristics, type of intervention and outcome
measures. A second coder double coded a random subset of trials (23%
of total number of trials). Intraclass correlations ranged between 0.83
and 1.

2.4. Data synthesis for meta-analysis

The primary outcome measure was the standardized difference in
change over time between the intervention group and the control
group on a continuous variable of child disruptive behavior. For the cur-
rent research, three effect sizes per trial were calculated using a pretest-
posttest controlled design (Morris, 2008): pretest-posttest effect sizes
(immediate effects of parenting interventions), pretest-follow-up effect
sizes (longer term effects of parenting interventions) and, most impor-
tant for the aim of the current research, posttest-follow-up effect sizes
(follow-up effects of parenting interventions). The estimated effect
size was the difference between repeated measures of intervention
and control condition, divided by the pooled standard deviation at the
first of successive measures (eq. 8, Morris, 2008):

dppc ¼
Mpost;T−Mpre;T
� �

− Mpost;C−Mpre;C
� �

SDpre

� �

where CP was a bias adjustment based on sample size (eq. 10, Morris,
2008). Positive effect sizes reflect an increase in disruptive child behav-
ior in the intervention condition compared to the control condition,
negative effect sizes reflect a decrease in disruptive child behavior.
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The pretest-posttest effect size of parenting interventions on disruptive
child behavior was used as the estimate of initial intervention success.

Estimation of the sampling variance of effect sizes requires themean
effect size, standard deviation and test–retest correlation between the
pre- and follow-up measure used by the study (eq. 25, Morris, 2008).
Test–retest correlations were obtained from each measure's manual or
published work about the measure's test-retest reliability (ECBI r =
0.86, Robinson, Eyberg & Ross, 1980; CBCL r = 0.89, Achenbach &
Rescorla, 2001; ITSEA r = 0.82, Carter, Briggs-Gowan, Jones & Little,
2003; SDQ r = 0.64, Goodman, 2001). If no test-retest correlation was
available (which was the case for 30 out of 92 effect sizes), the test–re-
test correlationwas assigned the value of themean of the other correla-
tions that were available (mean r = 0.85).

2.5. Statistical analyses

Because trials reported treatment effects on multiple follow-up oc-
casions and multiple measures, generating multiple effect sizes, the as-
sumption of independency between effect sizes was violated. To
account for this dependency in effect sizes, a multilevel approach was
used with a Restricted Maximum Likelihood estimation method using
the metafor package in R (Viechtbauer, 2010; Assink & Wibbelink,
2016). A three-level random-effects model was estimated which in-
cludes the sampling variance for each effect size (Level 1), variance be-
tween effect sizes within a study (Level 2) and variance between effect
sizes across studies (Level 3). Themodel generated an overall effect size
to indicate whether there is a difference in change in disruptive behav-
ior from immediate posttest to later follow-up between intervention
and control condition. An overall effect size from immediate posttest
to later follow-up larger than zero would support fade-out effects of
parenting interventions, an overall effect size smaller than zero would
support sleeper effects of parenting interventions. If the overall effect
size would not significantly deviate from zero, this would support
sustained effects of parenting interventions.

Next, heterogeneity of effect sizeswithin (level 2) and across studies
(level 3) was estimated by comparing the fit of the original (full) model
with the variances randomly estimated to the fit of a model with the
variances within or across studies restricted to zero (Assink &
Wibbelink, 2016). If the full and restricted model have an equal fit, the
variances are not different from zero. We also estimated heterogeneity
within and between trials using the 75% rule (Hunter & Schmidt,
1990), which states that there is substantial heterogeneity within and
between trials if b75% of the variance is attributed to sampling variance.
The distribution of variance across the three levels was estimated using
the Higgins and Thompson method (2002) as proposed by Cheung
(2014), to give insight in how much of the variance is a result of sam-
pling variability (level 1), within-study variance (level 2), and be-
tween-study variance (level 3).

We subsequently fitted a 3-level mixed-effects model to identify
whether the putative moderators length of follow-up and initial
intervention success significantly explained within-study variance and
between-study variance. Both moderators were included in separate
models to test for their significance.

2.6. Risk of bias

To ascertain the validity of eligible randomized trials, the first author
determined the adequacy of randomization and concealment of alloca-
tion; only trials that had an adequate process of randomization were
included. Inequality of pretest scores was accounted for in the effect
size. Drop-out rates (i.e., proportion of participants for whom the inves-
tigators were not able to ascertain outcomes) were coded per condition
per follow-up measurement to provide insight in the reliability of the
trial. Intention to treat results (that is, means and standard deviations
based on all randomized participants with missing data imputed)
were preferred over completers-only results.
Follow-up trials that produced sustained effects or sleeper effects
may be more likely to get published than trials without these effects
(Dwan et al., 2008). Therefore, we assessed the possibility of publication
bias by evaluating a funnel plot and Egger's test of the posttest – follow-
up effect sizes for asymmetry. Trim-and-fill procedureswere used to ex-
amine sustained, fade-out or sleeper effects when publication bias, as
standard defined in meta-analysis (Dwan et al., 2008), was removed
from the dataset.

3. Results

3.1. Trial selection

Our search yielded 40 randomized controlled trials that evaluated
longer term effects of parenting interventions. The searches of PsycInfo,
MEDLINE, and ERIC databases provided a total of 6978 citations. Of
these, 106 citations remained and were examined in more detail (see
Fig. 2 for a flowchart). It appeared that 43 trials did not meet the inclu-
sion criteria as they were not reported in the abstracts: no RCT (k=4),
no controlled follow-up (k=7), no pretest performed (k=6), no post-
test performed (k= 6), age out of range (k=4), no face-to-face meet-
ing (k = 4), intervention not primarily targeting parents (k = 2), no
maternal report of child behavior at all measurement points (k = 8),
not reported in English (k=2). In addition, some publications reported
on an already included trial (k=11), or the full text of the studywas not
available (k=3). We contacted two authors for full texts (the third au-
thor could not be traced), one provided the full text. Twenty-one au-
thors were contacted with a request to provide means and/or
standard deviations. Eighteen authors (86%) responded and of these,
eleven authors (61% of authors contacted) were able to provide the
means and/or standard deviations. Trials for which the required infor-
mation was not provided (k = 10) were excluded.

3.2. Trial characteristics

As can been seen from Table 1, the parenting intervention program
thatwasmost frequently evaluated, was Triple P Positive Parenting Pro-
gram (9 trials), followed by Incredible Years (7 trials) and Parent Man-
agement Training Oregon (2 trials). Other parenting interventionswere
evaluated once. The period of follow-up ranged between one month
and three years: 16% had follow-ups between 0 and 6 months, 42% be-
tween 6 and 12 months, 35% between 12 and 18 months, and the re-
maining 7% between 18 and 36 months. In two trials (Havighurst et
al., 2010; Mejia, Calam, & Sanders, 2015) parents attended booster ses-
sions before follow-up assessments. Trials varied in the extent to which
they focused on the prevention or treatment of disruptive child behav-
ior, ranging from ten trials that included only children with clinical
levels of disruptive behavior to three trials that included only children
with non-clinical levels of problem behavior.

3.3. Narrative review of post-intervention change

Most trials reported immediate and longer term parenting
intervention effects separately. Few trials actually tested whether
post-intervention change was significant. Of the five trials that did test
for post-intervention change, three trials reported sustained effects on
reduced disruptive child behavior. Breitenstein et al. (2012) showed im-
mediate reductions in disruptive child behavior, harsh parenting, and
parental feelings of efficacy after participation in the Chicago Parent
Program, which stabilized in the 12 months after the intervention.
Kirby and Sanders (2014) showed that grandparents and parents re-
ported less disruptive child behavior and more parental confidence,
but not improved parenting behavior, immediately after grandparents
participated in Grandparent Triple P. These effects stabilized in the six
months after the intervention. Finally, Reedtz, Handegård, & Mørch
(2011) showed immediate reductions in disruptive child behavior



Fig. 2. Flowchart of trial selection.
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during intervention period, which stabilized in the year after the inter-
vention, suggesting sustained effects of the shortened version of the In-
credible Years parentingprogram.However, the authors did report their
findings as fade-out effects because the immediate effects (i.e., post-in-
tervention group differences) of Incredible Years on disruptive child be-
havior was not found at later follow-up (i.e., follow-up group
differences). Thus, it could be that there was a small fallback in disrup-
tive child behavior in the intervention condition, but not large enough
for the significance test of change to identify it. This would be in line
with the significant fallback in positive parenting behavior that parents
showed. Sustained effects were reported for parental efficacy and harsh
parenting behavior. Overall, these three trials demonstrated sustained
effects of parenting interventions on child behavior and parental self-ef-
ficacy. These trials varied on the examined length of follow-up (6 to
12months). Because only one trial reported the initial intervention suc-
cess (d=−0.82; Kirby & Sanders, 2014), no inferences could be made
about possible influence of initial intervention success for maintenance
of intervention success.

Two trials that tested for post-intervention change reported sleeper
effects of parenting intervention on reduced disruptive child behavior.
Jouriles et al. (2009) showed that disruptive child behavior continued
to decrease in the eight months after the Project Support intervention
program had ended. These sleeper effects were absent, however, for
parenting behavior and parental psychiatric symptoms. Similarly,
Somech and Elizur (2012) showed that parents who participated in
the Hitkashrut parenting intervention experienced improvement in
their children's behavior one year after intervention, when controlled
for the improvements immediately after intervention. No follow-up
data was reported for measures of parenting behavior. Overall, the ex-
amined length of follow-up (8 to 12 months) in these trials was similar
to those that reported sustained effects. Initial intervention success was
relatively small in one of these trials (d = −0.17; Jouriles et al., 2009),
but larger in another (d=−0.70; Somech& Elizur, 2012). This suggests
that post-intervention change may depend in part on differences in im-
mediate intervention success.

Although no significance tests of change were reported, five other
trials suggest either fade-out or sleeper effects. Three trials showed a
beneficial effect of parenting interventions that disappeared at later fol-
low-up (i.e., fade-out effects; Fabiano et al., 2012; Maguin, Zucker, &
Fitzgerald, 1994; Stewart-Brown et al., 2004), and two trials that did
not show immediate effect of parenting interventions did show longer
term effects (i.e., sleeper effects; Lowell, Carter, Godoy, Paulicin, &
Briggs-Gowan, 2011; Niccols, 2009).

Themajority of the trials reported similar parenting intervention ef-
fects immediately after the intervention and at later follow-up. Impor-
tantly, half of these trials (k = 10) reported beneficial effects both
immediately post-intervention and at later follow-up (e.g., Scott,
Sylva, Kallitsoglou, & Ford, 2014),while the other half (k=10) reported
neither effects immediately post-intervention, nor at later follow-up
(e.g., Forgatch & DeGarmo, 1999). Although no tests of post-interven-
tion change were reported, these trials suggest stability in disruptive
child behavior after parenting interventions end.

3.4. Meta-analysis of post-intervention change

Means and standard deviations of child disruptive behavior were
available from 40 trials, generating 92 effect sizes. In total, 2955 families
were randomized to the intervention condition and 2580 to the control
condition. Drop-out rates were generally low and similar for interven-
tion and control conditions (respectively M = 18% and M = 19%).
They ranged from 0% to 36% at immediate posttest (M = 13%, SD =
7%), and from 0% to 43% at later follow-up (M = 18%, SD = 8%).
Means and standard deviations based on intention to treat were avail-
able for 39% of the effect sizes. Gross, Fogg, and Tucker (1995) reported
early drop-outs from the intervention group separately; these datawere
combined with data from the intervention group to provide an

Image of Fig. 2


Table 1
Characteristics of included trials.

Trial Program Sample Size
IC/CC

Mean age (age
range)

Boys
(%)

Type of
control

Follow-up
(months)

Drop-outa IC/CC (%) ITT

Posttest Follow-up

Bodenmann et al. (2008) Triple P level 4 50/50 6.5 (2.0–12.0) 52 NT 6, 12 – 6/26 No
CCET 50/50 6.6 (2.0–12.0) 55 NT 6, 12 – 8/26 No

Breitenstein et al. (2012) Chicago parent program 267/283 2.8 (2.0–4.0) 54 NT 6, 12 – 13/11 No
Brock et al. (2015) Child's game 93/91 2.5 (2.0–3.5) 52 CAU 6 5/12 10/14 No
Cowan et al. (2009) Couples program 129/124 2.3 (0.0–7.0) – MC 9 28/19 26/21 No
Fabiano et al. (2012) Coaches 28/27 8.5 (6.0–12.0) 87 NT 1 7/15 18/15 No
Forgatch and DeGarmo (1999) Parenting through change 153/85 7.8 (6.1–10.4) 100 NT 6 – 18/18 No
Frank et al. (2015) Triple P, level 4 23/19 5.6 (3.0–8.0) 69 NT 6 9/0 9/5 Yes
Gross et al. (1995) Parent training program 11/6 2.0 (2.0–3.0) 83 NT 3 9/0 9/0 No
Gross et al. (2003) Incredible Years 75/59 – (2.0–3.0) – NT 6, 12 16 21 No
Hahlweg et al. 2010 Triple P, level 4 158/61 4.5 (2.6–6.0) 51.0 NT 12, 24 23/0 23/2 Yes
Hanish et al. (2010) PEP 60/65 4.2 (3.0–7.0) – NT 6, 18, 30 – 42/43 No
Havighurst et al. (2010) Tuning in to kids 106/110 4.7 (3.8–5.7) 52.3 NT 6 20/13 17/7 No
Jouriles et al. (2001) Multicomponent family

intervention
18/18 5.7 (4.0–9.0) 72 MC 4, 8 – – –

Jouriles et al. (2009) Project support 32/34 – (4.0–9.0) 50 MC 4, 8, 12 – 16/15 Yes
Kim et al. (2008) Incredible Years 12/21 6.0 (3.0–8.0) 63 NT 12 5/25 19/42 No
Kirby and Sanders (2014) Grandparent Triple P 28/26 4.9 (2.0–9.0) 61 CAU 6 8/4 14/4 Yes
Kjøbli and Bjørnebekk (2013) Brief parent training 108/108 7.3 (3.0–12.0) 68 CAU 6 12/15 17/23 Yes
Kjøbli, Hukkelberg, and Ogden
(2013)

PMTO 72/65 8.6 (2.0–12.0) 64 NT 6 8/11 8/9 Yes

Kleefman et al. (2011) Triple P, stepping stones 111/98 9.8 (5.0–12.0) 58 CAU 6 8/4 10/7 Yes
Lavigne et al. (2008) Incredible Years 86/31 4.6 (3.0–6.1) 53 MC 12 26/13 23/0 No
Lowell et al. (2011) Child first 78/79 1.5 (0.5–3.0) 44 CAU 6 18/15 26/25 Yes
Magen and Rose, (1994) Problem-solving training 18/19 7.0 (5.0–11.0) 70 NT 3 – – No

Behavioral skills training 19/19 7.0 (5.0–11.0) 70 NT 3 – – No
Maguin et al. (1994) Program based on OSLC

protocol
29/23 4.4 (3.0–6.0) 100 NT 6 3/0 0/4 No

Malti et al. (2011) Triple P, level 4 339/356 7.5 (–) 52 NT 12, 36 4/4 5/4 Yes
McCabe et al. (2012) GANA 21/18 4.4 (3.0–7.0) 71 CAU 16 5/11 5/28 Yes

PCIT 19/18 4.4 (3.0–7.0) 71 CAU 16 5/11 21/28 Yes
Mejia et al. (2015) Triple P, level 3 54/54 8.5 (3.0–12.0) 70 NT 6 11/15 35/24 Yes
Niccols (2009) CWTB 49/30 2.0 (1.0–3.0) 60 NT 1 8/3 8/13 No
Perrin et al. (2014) Incredible Years, adapted 89/61 2.8 (1.8–3.5) 62 NT 12 – 19/18 No
Reedtz et al. (2011) Incredible Years, adapted 89/97 3.9 (2.0–8.0) 59 NT 12 25/46 25/53 No
Rushton et al. (2010) Cognitive behavioral approach 19/18 6.6 (1.5–10.0) 46 CAU 6 0/0 0/0 Yes
Scott et al. (2014) Incredible Years 55/54 6.1 (5.0–7.0) 56 CAU 12 19/13 26/20 –
Sheeber and Johnson, (1994) Temperament-based

parent-training
20/20 4.0 (3.0–5.0) 60 NT 2 5 12 No

Sigmarsdóttir et al. (2013) PMTO 51/51 8.0 (5.0–12.0) 73 CAU 9 2/8 10/14 No
Somech and Elizur, (2012) Hitkashrut 140/69 4.1 (2.7–5.3) 78 MC 12 11/17 31/58 Yes
Sonuga-Barke et al. (2001) Parent training 30/20 – (3.0–4.0) 62 NT 3 – 9 Yes

Parent counseling and support 28/20 – (3.0–4.0) 62 NT 3 – 9 Yes
Spijkers et al. (2013) Triple P, level 3 42/39 10.6 (9.0–11.0) 56 CAU 6, 12 24/15 29/35 No
Stewart-Brown et al. (2004) Incredible Years 60/56 4.6 (2.0–8.0) – NT 6, 12 23/11 28/23 No
Thompson et al. (2009) New forest parenting program 21/20 4.3 (2.5–6.4) 76 CAU 2 19/22 10/28 No
Westrupp et al., (2015) Triple P, level 4 38/38 9.0 (4.0–12.0) 51 CAU 12 24/18 16/34 No
Williamson et al. (2014) Mothers to mothers 113/81 9.47 (7.0–12.0) 45 NT 6 6/6 12/23 No

Note. Dashes indicate that no data was reported, IC= intervention condition, CC= control condition, ITT= intention to treat, CCET= couples coping enhancement training, PEP= pre-
vention program for externalizing problem behavior, PMTO= parentmanagement training, the Oregonmodel, OSCL= Oregon social learning center, GANA=Guiando a Ninos Activos,
PCIT = parent child interaction therapy, CWTB= COPEing with Toddler behavior, NT = no treatment, MC= minimal contact, CAU = care as usual.

a Drop-out rates are reported for the last follow-up occasion. If drop-out rates were only available for the total sample, one rate is reported.
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intention to treat estimate for this trial. Effect sizes for the other trials
were based on the means and standard deviations of the subset of par-
ticipants who were retained until later follow-up.

3.4.1. Results of individual trials

The individual effect sizes per trial are provided in Appendix B, a
graphical display of the effect sizes over time is shown in Fig. 3. Effect
sizes scattered around zero, without a specific trend over time. There
was one extreme value (d=1.24), whichwas based on father-reported
follow-upmeans and standard deviations. Close consideration revealed
that the relatively high means and standard deviations at follow-up
were exactly the same as the mother-reported means and standard de-
viations at follow-up (for whom the scores were relatively stable). Be-
cause of outdated data files, we could not confirm that these data
were correct. Therefore, we decided to omit this effect size from further
analyses, resulting in 40 trials and 91 effect sizes that ranged from
d=−0.65 to d=0.65, with 16% of the effect sizes indicating significant
fade-out effects and 12% of the effect sizes indicating significant sleeper
effects (95% CI does not include zero).

3.4.2. Synthesis of results

The overall effect size of parenting interventions, relative to the con-
trol conditions, on reduced disruptive child behavior between pretest
and immediate posttest was significant and small to moderate
(d = −0.32, 95% CI [−0.40, −0.23], p b 0.001). The overall effect size
on reduced disruptive behavior from pretest to follow-up was also
small to moderate (d = −0.31, 95% CI [−0.41, −0.21], p b 0.001).
More importantly for the purpose of this review, the overall effect size
from posttest to follow-up was non-significant (d = 0.01, 95% CI
[−0.05, 0.07], p = 0.78). This demonstrates stability in the effects of



Fig. 3. Scatter plot with on the X-axis the number of months between immediate posttest
and later follow-up and on theY-axis the effect sizes of change in disruptive child behavior
from immediate posttest to later follow-up. The bullet with the largest effect size (d =
1.24) was considered an outlier.

Fig. 4. Funnel plotwith on theX-axis the posttest – follow-up effect sizes and on the Y-axis
the standard errors (a higher standard error reflects a lower sample size).
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parenting interventions on disruptive child behavior between immedi-
ate post-intervention and later follow-up. Parenting interventions lead
to sustained effects on disruptive child behavior.

However, significant heterogeneity was estimated between effect
sizes from post-intervention to follow-up within trials (χ2(1) =
49.36, p b 0.001), and across trials (χ2(1) = 9.90, p = 0.002). This
means that the variance between effect sizes within and across trials
is larger than zero. The distribution of variances across levels gives in-
sight in how much of the variance could be attributed to sampling var-
iance, within-study variance and between-study variance. The
percentage of sampling variability was 18% (level 1), the percentage of
variance in effect sizes that could be attributed to differences within tri-
als was 38% (level 2), and the percentage of variance in effect sizes that
could be attributed to differences between trials was 44% (level 3). The
relatively low percentage of sampling variability (b75%) supports that
there is more variance between effect sizes than can be expected from
chance. This suggests that there could be within-study (e.g., length of
follow-up occasion) and between-study characteristics (e.g., initial in-
tervention success) that influence the sustainability of intervention
effects.

3.4.3. Moderator analyses

We tested two factors that might influence the extent to which dis-
ruptive child behavior changes after the intervention. First, in order to
identify gradual change over time, we tested whether the length of fol-
low-upwas related to the estimate of change in disruptive child behav-
ior after parenting interventions. The Omnibus-test revealed that length
of follow-up was not significantly related to the estimate of change in
disruptive behavior from immediate posttest to later follow-up (F(1,
89) = 0.06, p = 0.815). The absence of gradual change over time sup-
ports our finding that parenting interventions generally lead to
sustained change on disruptive child behavior. Second, initial interven-
tion success was not related to the overall effect (F(1, 89) = 1.98, p =
0.163), indicating that the improvements made during the intervention
period were not related to change in disruptive child behavior after the
intervention.

Since there was substantial heterogeneity that was not explained by
differences in length of follow-up and initial intervention success, we
tested whether any of the available participant characteristics (child's
age and gender, ethnicity, initial severity of behavior problems),
intervention characteristics (intervention program, number of sessions,
delivery format, use of booster sessions) and design characteristics
(control condition, type of informant, type of instrument) were related
to post-intervention change in disruptive child behavior. None of them
were. All models showed a sustained effect of parenting interventions
on disruptive child behavior (see Appendix C for exact results).

3.4.4. Robustness of findings

Fig. 4 shows the funnel plot with the effect sizes of parenting inter-
ventions on disruptive child behavior after the intervention on the X-
axis and the standard error of the effects on the Y-axis. An effect size
of zero means that there is no change in children's disruptive behavior
from posttest to follow-up, it indicates sustained effects of parenting in-
terventions. Effect sizes at the right side of zero indicate fade-out effects,
effect size on the left side of zero indicate sleeper effects. Asymmetry in
the plot with an absence of fade-out effects might suggest publication
bias. The plot appears symmetrical, Egger's regression test showed no
significant asymmetry (t(89) = 7.70, p = 0.484). Also, the trim-and-
fill procedure revealed no additional effect sizes. This means that there
are no reasons to expect that the results are influenced by publication
bias.

Sensitivity analyses showed that the effect was the samewhen other
assumptionsweremade or other criteria were used to include trials. In-
clusion of the outlier did not result in different follow-up effects. Exclu-
sion of trialswith high (N30%) drop-out rates, or exclusion of effect sizes
thatwere not based on intention to treat did not lead to different follow-
up effects. Inclusion of solely traditional or standard parent training pro-
grams did not lead to different follow-up effects. Also, extending the
minimum period of follow-up to six months (the minimum length of
follow-up according to standards of evidence as formulated by the Soci-
ety for Prevention Research, Flay et al., 2005) did not lead to different
follow-up effects. All subsets of trials showed sustained effects of par-
enting interventions on disruptive child behavior (see Appendix C for
exact results).

4. Discussion

We systematically reviewed the literature on sustained, fade-out or
sleeper effects of parenting interventions for disruptive child behavior.
There was much variation in the extent to which trials examined post-
intervention changes in disruptive child behavior and few trials actually
tested whether these changes were significant. In a multilevel meta-
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analysis, we tested for sustained, fade-out or sleeper effects of par-
enting interventions for disruptive child behavior. Our results of 40
randomized controlled trials (91 effect sizes) demonstrates
sustained effects of parenting interventions on disruptive child be-
havior; the overall effect size of change after intervention (posttest –
later follow-up) was close to zero and non-significant. There was no
gradual change in disruptive child behavior after intervention and ini-
tial intervention success did not influence post-intervention change.
This rejects the fade-out and sleeper effects hypotheses: children's dis-
ruptive behavior after intervention, at least until three years follow-up,
remains stable.

Our finding that the effects of parenting interventions are sustained
formonths or years after the end of intervention is in linewith the small
tomoderate effects that previousmeta-analyses have found for both the
short and longer term effects of parenting interventions (Barlow et al.,
2010; Lundahl et al., 2006). Our finding suggests that parents keep
using their new parenting skills, also after parenting interventions
end, at least to the extent that parents are able to prevent children
from returning to more disruptive behavior. Parents' use of these new
skills might be reinforced by improvements in their children's behavior
(Rothman, 2000). Indeed, mediation studies on the effects of parenting
interventions on disruptive behavior have identified that reduced dis-
ruptive child behavior as a result of parenting intervention has benefi-
cial effects for parents (DeGarmo, Patterson, & Forgatch, 2004). This
suggests that reciprocal effects between parent and child behavior fol-
lowing parenting intervention might lead to sustained improvement
in parent-child interactions.

There was substantial variance between trials in the extent to which
disruptive child behavior changed after parenting interventions. Effect
sizes of change between intervention termination and later follow-up
in disruptive child behavior ranged from d = −0.65 to d = 0.65.
More specifically, 16% of the individual effect sizes indicated significant
fade-out effects and 12% indicated significant sleeper effects of parent-
ing interventions. Thismeans that the overall sustained effect of parent-
ing interventions should be interpreted with caution; under certain
circumstances parenting interventions may lead to fade-out effects
while under other circumstances parenting interventions may lead to
the opposite –sleeper– effects. None of the included moderators were
able to account for the differences in findings from individual trials. Nei-
ther length of follow-up, nor initial interventions success, influenced
change in disruptive child behavior after intervention. Moreover, none
of the additional moderators that could be extracted on the level of par-
ticipant (e.g., initial severity of problem behavior), intervention (e.g.,
specific intervention program), and design characteristics (e.g., type of
control condition) influenced change in disruptive child behavior after
intervention.

Other potentially relevant moderators, for which the information
could not be extracted, may influence change in disruptive child behav-
ior after intervention. For example, it might bemore difficult for parents
to keep using their newly learned skills in the face of contextual difficul-
ties such as low SES and neighborhood dangerousness (Trentacosta et
al., 2008). The stressors that may accompany these difficulties (e.g., ma-
ternal depressive symptoms, Gardner, Hutchings, Bywater, &Whitaker,
2010) may make it harder for families to maintain, or further increase,
positive change, resulting in fade-out effects rather than sleeper effects.
Second and related, feelings of parental efficacymight influence change
in disruptive child behavior after intervention. Increased feelings of
parental efficacymay help parents to dealmore effectively with present
and future disruptive behavior patterns that require new parenting
strategies, resulting in sleeper rather than fade-out effects (Bandura,
1971). Finally, parental satisfaction with initial intervention success
might influence change in disruptive child behavior after intervention.
If improvements in child behavior meet parents' expectations they
might be more motivated to maintain their improved parenting skills,
resulting in sustained or sleeper rather than fade-out effects
(Rothman, 2000). Future research should therefore examine these and
other putative predictors of change in disruptive child behavior after
parenting interventions.

For clinical practice, our conclusion is relatively straight-forward:
neither further improvements, nor worsening of disruptive child
behavior, should be expected in the months or years after parenting
interventions end. This suggests that if families do not respond to the
intervention during the intervention period, a different approach is
needed, rather than awaiting possible sleeper effects. At the same
time, because generally no fade-out effects should be expected, booster
sessions to prevent fallback may not be as important as sometimes
suggested (e.g., Eyberg, Edwards, Boggs, & Foote, 1998). Yet, our
findings also showedmuch variation in post-intervention change across
trials and in some cases sleeper and fade-out effects did occur. Identifi-
cation of possible subgroups of families that show different patterns of
change is essential, because these families may need different types of
support. For example, families who show sleeper effects might need
more time to change, rather than a different approach, whereas families
who show fade-out effects might benefit from additional booster ses-
sions to prevent fallback. Knowledge on family characteristics that
might predict patterns of change can help tailoring parenting interven-
tions to families' individual needs.

Several limitations of our review should be taken into consider-
ation. First, longitudinal trials often suffer from drop-out. In the
included trials drop-out rates ranged between 0% and 43% (M =
18%). As only 39% of the effect sizes could be calculated with means
and standard deviations based on an intention to treat approach, a
relatively large proportion of the analyzed data was incomplete. Al-
thoughwe found similar effects for trials that did and did not provide
means and standard deviations based on intention to treat, we can-
not rule out that selective drop-out occurred. Selective drop-out
can induce bias, for example when families in the experimental con-
dition are more likely to drop out when they have more severe prob-
lems. Second, we relied mainly on parent-reported disruptive child
behavior. Parent reports can also induce bias, as parents are aware
that they participate in a parenting intervention (Sonuga-Barke et
al., 2013). The time and effort they devote to the parenting interven-
tion may cause them to overemphasize its beneficial effects. Only in
very few cases there were additional teacher reports available and
included. Finally, meta-analyses are strong in estimating effects on
study level, but cannot draw any conclusions on individual level.
Pooled analyses are needed improve the knowledge of individual-
level characteristics that may influence post-intervention change.

Despite these limitations, this study was the first to systematical-
ly review and meta-analyze change versus stability in parenting in-
tervention effects on child disruptive behavior after interventions.
While other meta-analyses focused on change between pre-inter-
vention and later follow-up (long term effects, e.g., Lundahl et al.,
2006), we focused on change between intervention termination
and later follow-up. This allowed us to test whether initial reduc-
tions in disruptive child behavior after parenting interventions are
maintained or change in the months or years after intervention.
We included only randomized controlled trials that were still intact
at later follow-up, in contrast to many other reviews and meta-anal-
yses that also included follow-up data for which controlled data was
not available due to waitlist assignment (e.g., Fossum et al., 2016;
Leijten et al., 2013). By limiting our sample of trials to thosewith ran-
domized assignment that allowed comparison of changes in the in-
tervention group to changes in the control group, we have sought
to estimate the change in disruptive child behavior as accurately as
possible.

5. Conclusion

The substantial variance across trials in changes in disruptive
child behavior in the months or years after parenting interventions
end does not allow us to conclude straight off that parenting
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interventions lead to sustained effects. We therefore mainly con-
clude that there is a need to improve our understanding of the cir-
cumstances under which sustained, fade-out and sleeper effects
occur. This knowledge is vital for tailoring parenting interventions
to the needs of individual families, in order to strengthen interven-
tion effects. That said, our results show that disruptive child behavior
generally does not change much after interventions end. We there-
fore tentatively conclude that “what you see is what you get:” effects
of parenting interventions on disruptive child behavior tend to sus-
tain, rather than change, up to at least three years after intervention.

Supplementary data

Supplementary data (Appendix A, Appendix B and Appendix C)
to this article can be found online at http://dx.doi.org/10.1016/j.
cpr.2016.11.006.
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