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Abstract
This paper examines the effectiveness of a group-based universal parent training program as a strategy to
improve parenting practices and prevent child problem behavior. In a randomized dissemination trial 821
parents of year 1 primary school children in 28 schools were offered Triple P. 856 children in 28 schools were
allocated to the control condition. Teacher, primary caregiver and child self-report data were collected at
baseline, post, and follow-up. Analyses were constrained to highly adherent parents who completed all four
units of the parenting program. A propensity score matching approach was used to compare parents fully
exposed to the intervention with two samples of parents, who were matched on 49 baseline characteristics.
One control group consisted of matched parents in the control group, the other consisted of parents in the
treatment group who chose not to engage in the offered program. Results suggest that the intervention had no
consistent effects on either five dimensions of parenting practices or five dimensions of child problem
behavior, assessed by three different informants. However, there was a marginally significant tendency for
teacher to observe a worsening of behaviors amongst children whose parents attended the program. These
findings diverge from findings reported by program developers and distributors. Potential explanations for the
discrepancy and implications for future research are discussed.
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Introduction
Extensive literature suggests that problematic parenting such as harsh and inconsistent discipline, low parental
involvement, and poor supervision are major predictors of antisocial behavior in children and adolescents (e.g.
Capaldi et al., 1997; Loeber & Stouthamer-Loeber, 1986; Wasserman et al., 1996). Accordingly, training
programs that aim at changing parenting behavior are seen as a key strategy for reducing and preventing child
problem behavior. Various meta-analyses have examined their effectiveness (Farrington & Welsh, 2007;
Lundahl et al., 2006; Maughan et al., 2005; Piquero et al., 2009; Reyno & McGrath, 2006; Serketich & Dumas,
1996; Wyatt Kaminski et al., 2008). They generally conclude that parent training has a positive influence on
parenting practices and child problem behavior. Based on these findings parent training has gained popularity
not only for treating disfunctional families, but also as an effective instrument for the community-based early
prevention of child and adolescent problem behaviors (Sanders et al., 2003; Spoth et al., 2002).
However, the available evidence-base still raises questions. Thus, evidence for positive effects is strongest
for parent training as an indicated treatment in clinical settings. In contrast, findings are less unequivocal for
parent training as a community-based preventative approach. Durlak and Wells (1997), for example,
conducted a meta-analysis of the effects of different types of primary prevention programs on behavioral
problems in children and adolescents. For the 10 studies that used parent trainings as a primary intervention
the effect size was a non-significant d = 0.16. Similarly, findings from recent studies on community-based
parenting programs are partly contradictory. While Spoth (2001), McTaggard and Sanders (2003), and Gross
et al. (2009) report positive effects on child problem behaviors, others such as Gottfredson et al. (2006) and
Hiscock et al. (2008) found no effects.
Second, many of the results fed into meta-analyses come from studies with small sample sizes, a tight
control over treatment delivery and measures of short-term effects only. Yet several meta-analyses find that
effect sizes decrease substantially in studies with large Ns (e.g. Farrington & Welsh, 2003; Piquero et al., 2009)
and in studies that report effects for follow-up measures (Lundahl et al., 2006). These findings raise doubts
about whether average effects found in meta-analyses can be generalized to population-wide prevention that
aims at having long-term impact.
Finally, in the majority of studies researchers with a stake in positive outcomes are involved in program
delivery and data-analysis. Over two thirds of the studies included in the meta-analysis by Piquero et al (2009),
for example, include the program developer as one of the study authors. Evidence in several disciplines
suggests that independent evaluations report, on average, considerably lower effect sizes than studies
conducted by the developers or distributors of a treatment (Friedman & Richter, 2004; Perlis et al., 2005;
Petrosino & Soydan, 2005). In a meta-analysis of 300 randomized experiments of offender treatment
programs, for example, Petrosino and Soydan (2005) found an effect size of Cohen’s d=.40 when evaluators
had a high influence on the implementation of the intervention as compared to Cohen’s d=0.02 when their

Effects of Universal Parent Training

4

influence was low. In prevention research, recent failed attempts to replicate positive findings from developerled studies in well-designed dissemination trials include substance abuse programs (e.g. Hallfors et al., 2006;
Komro et al., 2008; Sanchez et al., 2007; St Pierre et al., 2006), anti-bullying programs (e.g. Bauer et al., 2007;
Jenson & Dieterich, 2007) and parenting programs (e.g. Gottfredson et al., 2006).
The reasons for this discrepancy are unclear. Yet successful independent replication is essential for
establishing effectiveness outside the controlled environment of developer-led trials. In particular,
independent replications provide information about the extent to which programs are effective under realworld conditions similar to those in routine dissemination. In this paper we report findings from an
independent randomized dissemination trial of a group-based parent training program offered as a universal
preventive intervention to parents of children in year 1 of primary school. The tested program is Triple P, a
program found to be effective in numerous studies conducted by the program developers and by distributors
in several countries (for an overview see Nowak & Heinrichs, 2008).
In examining the effects of Triple P we limit the present analyses to highly adherent parents who fully
completed the program and are hence most likely to have benefited from the intervention. To derive unbiased
estimates of treatment effects we use propensity score matching, a statistical approach developed to estimate
causal effects under conditions where self-selection into treatment occurs. While propensity score matching
has become increasingly important in economics and medical research, we believe that this paper is the first to
use the methodology in the context of primary prevention research.

The Study
The data for this investigation derive from the Zurich Project on the Social Development of Children (zproso). This is an ongoing prospective, longitudinal study of a cohort of children that entered one of 56
primary schools in the City of Zurich, Switzerland, in the year 2004 (for a more detailed overview see Eisner
& Ribeaud, 2005). The longitudinal study is part of a collaborative project between the University of Zurich and
the Municipality of Zurich. It aims at advancing knowledge about the long-term effectiveness, under real-world
conditions, of early universal violence prevention in schools and families. Embedded in the longitudinal study,
the School Department of Zurich implemented two prevention programs in schools randomly allocated to
treatment conditions, namely the family-based parenting skills program Triple P (Positive Parenting Program,
see e.g., Sanders, 1992, 1999), and the school-based social skills program PATHS (Promoting Alternative
Thinking Strategies, see e.g., Greenberg et al., 1998; Kusche & Greenberg, 1994).
The choice of the two prevention programs was based on a pilot study conducted in 2002-3 (Eisner et
al., 2003). It comprised an assessment of levels of externalizing problem behaviors among primary school
children, an analysis of existing prevention and intervention provision in the target areas, a needs assessment,
and a review of the international literature on effective prevention for children at the start of primary school.
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Both programs were selected on the basis of strong evidence for positive effects and their complementarity
with existing prevention provision in Zurich.
Sampling was based on a cluster randomized approach with schools as the randomization units. The
sampling frame was formed by all 90 public primary schools in the City of Zurich. Schools were first blocked
by school size and socio-economic background of the school district and then a stratified sample of 56
schools, comprising 1675 first year primary school children was drawn. Due to the stratified sampling
procedure, the 56 schools formed 14 “quatruplets” of schools. Each quatruplet comprised four schools of
similar size and socio-economic background of the catchment area. All selected schools participated in the
study.
Subsequent to the initial sampling procedure schools were randomly allocated, within each quatruplet, to
four treatment conditions PATHS only, Triple P only, PATHS and Triple P combined, and control group.
The parent training program was implemented between waves 1 and 2 of the longitudinal study, while the
core of the school-based social skills program was implemented between waves 2 and 3 (i.e., during year 2 of
primary school).
Results on the effects of both interventions on the targeted populations (i.e. intention-to-treat analyses)
are reported elsewhere (Eisner et al., 2007; Malti et al., 2010). In contrast, this paper specifically examines the
effects of the parent training program on the subgroup of highly adherent parents who attended the full
program.

The Longitudinal Study
The data used in this study come from the first three sweeps of the Zurich Project on the Social
Development of Children. They were conducted at annual intervals between 2004/5 and 2006/7. Each sweep
comprised data collection from the primary caregiver, the child, and the teacher. Computer-assisted face-toface parent interviews lasted an average of about one hour and were usually conducted at the parent’s home.
Computer-assisted personal face-to-face child interviews were mostly conducted in the schools in rooms
allocated to the project by the school management. The majority of child interviews could be completed
within one 45 minute lesson. Teacher assessments were collected at 6-monthly intervals. They consisted of
one-page paper-and-pencil questionnaires that included questions on child behavior, the child’s social role in
the classroom, and the academic achievement of the child. For the current study we use those three teacher
assessments that were closest in time to the respective parent and child assessments.
Recruitment into the longitudinal study was coordinated by the research team and implemented by
trained interviewers. Parents were offered an incentive (about $ 25) for participation in the study. Interviewers
asked parents to sign an informed consent at the beginning of the first interview. About 57% of parents in the
study had an immigrant background (Eisner & Parmar, 2007). Therefore, all contact letters and parent

Effects of Universal Parent Training

6

interviews were translated into the eight languages spoken by the most important immigrant minorities in
Zurich (i.e., Albanian, Croatian, English, Italian, Portuguese, Croatian/Serbian/Bosnian, Spanish, Tamil, and
Turkish). Furthermore, special care was taken to recruit cross-culturally competent interviewers for immigrant
communities.
Overall, 1235 parents (74% of the target sample) agreed to participate in the study at wave 1. The
retention rate until wave 2 was 96% and 95% until wave 3. The target sample in those 28 schools that were
selected for Triple P was 821 families. In these schools the participation rate in the longitudinal study was
slightly lower than in the full sample, namely 69%. The retention rate until wave 3 in the Triple P condition
was 94%.

The Intervention
The parenting program examined in this study is Triple P, one of the best-known parent training
programs. It was developed in Australia by Sanders and colleagues as a parenting and family support strategy
that comprises varying levels of intensity (Sanders, 1992, 1999; Sanders et al., 2003; Sanders et al., 2002).
Triple P is amongst the most thoroughly evaluated parent training programs in the world. A recent metaanalysis by Nowak and Heinrichs (2008) identified 55 studies that had assessed the effectiveness of Triple P
on a variety of outcome measures. Overall, the study reports significant positive mean effects on parenting
(Cohen’s d = 0.38), child problems (Cohen’s d = 0.35), and parental well-being (Cohen’s d = 0.17). The
authors conclude that “the current evidence-base for Triple P confirms the efficacy of the intervention for
improving parenting skills, child problem behavior and parental well-being. Given that Triple P was developed
as a population-based preventive intervention that comprises a diverse set of options for families from
different social and cultural backgrounds, as well as for varying degrees of problems, the obtained overall
controlled effect sizes between 0.17 and 0.48 can be interpreted as reliable evidence of Triple P’s ability to
positively impact parent–child interactions.“ (Nowak & Heinrichs, 2008).
In the current study level 4 Triple P, also known as Standard Triple P, was implemented. Its core element is
a parent training course that comprises four units of 2 to 2.5 hours, which is delivered in a group format. The
units address themes such as positive parenting, techniques to support desired behaviors, routines that help to
avoid the escalation of conflicts, or planning ahead. In order to support active learning, units comprise video
clips, group discussion, role play and homework for the parents. Additionally, the program includes up to four
follow-up telephone contacts, conducted by the course providers, of 15-30 minutes with each participant.
Telephone contacts serve to discuss problems with the implementation of the program elements and help to
boost the impact of the program. Furthermore, parents receive a Triple P handbook with practical advice
about good parenting behavior.
An implementation team of the local school authorities managed the recruitment and organization of the
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Triple P courses. The target group comprised all parents of first grade children in the 28 schools allocated to
the Triple P condition, irrespective of their participation in the longitudinal study. In October 2004, about two
months after the start of the school year, the schools sent information about the project, the parenting
program, and an enrollment form to the parents. Parents were informed that the school authorities supported
the program and encouraged participation. Also, as a complement to the mailed information package,
experienced Triple P providers introduced Triple P during the first parent-teacher meetings of grade 1. Finally,
staff that conducted the interviews for the longitudinal study was instructed to drop information leaflets on
Triple P after the parent interview was completed.
Participation in the program was free of costs. Courses were offered in all school districts and travel
distances were generally below one mile. To reduce barriers associated with work schedules the program was
offered in the mornings, afternoons, and evenings, and parents could choose their preferred weekday.
Moreover, a free child-care service was offered to all participants.
Additional efforts were made to recruit families with an immigrant background. First, the Triple P
information package was translated into the nine most important languages of immigrant minorities.
Furthermore, Triple P International agreed to translate the complete program into Albanian, Portuguese and
Turkish. In Zurich, these three languages are spoken by significant immigrant minorities who experience, on
average, a considerable extent of social disadvantage (Eisner & Ribeaud, 2007). Further, bilingual Triple P
providers contacted all Turkish, Albanian and Portuguese speaking parents in the target sample personally in
order to explain the goal of the program and to motivate parents to participate.
Courses were delivered by licensed Triple P providers selected in collaboration with Triple P Switzerland
amongst a pool of applicants. All German-speaking providers had a significant experience in delivering the
courses. For the Albanian, Turkish and Portuguese programs new providers were recruited by the
implementation team and trained by Triple P Switzerland.
The implementation team organized 41 Triple P courses. 33 courses were held in German, 3 in Turkish,
2 each in Portuguese and Albanian and one in English. Courses began in May 2005, about 6 months after the
median date of the baseline parent interviews. They were completed in early July 2005, about 2 months before
the start of the post-assessments. Parents of 257 children enrolled for the program (31.3 % of the target
population). Parents of 220 children (26.8 % of the target population) attended at least one session.. Parents
of 153 children (18.6% of the target sample) completed all four course units. For 144 of these parent
interviews could also be conducted at wave 1. An examination of parental engagement showed that the
program completers differed considerably from the target population (Eisner et al., 2009): Amongst others,
they were more likely to come from breadwinner families, to be Swiss, to have a high socio-economic
background, to have previously used parent services and to be highly integrated in neighborhood social
networks.
Data collected at the end of each course suggest that the program was delivered to high standards.
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Participant overall satisfaction with the program was 4.33 (SD = 0.89) and provider competency was rated at
4.65 (SD = 0.73) on a five-point scale. Furthermore, course providers estimated that 93% of the full course
material was delivered during the sessions.

Method
Frequently, intention-to-treat (ITT) analyses are recommended as the “gold standard” for analyzing
randomized controlled trials (e.g. Newell, 1992). However, studies on parent training as a universal prevention
strategy often report study participation rates at baseline of significantly less than 80 % - and sometimes as low as
30-50%. This makes true intention-to-treat analyses impossible since population-wide baseline and post
measures cannot be obtained (Gross & Fogg, 2004). Further, studies generally find that only around 15-30%
of the target population usually enroll for program participation (Dumas et al., 2007; Haggerty et al., 2002;
Heinrichs et al., 2005; Morawska & Sanders, 2006; Perrino et al., 2001; Spoth et al., 1996; Spoth et al., 2000).
Also, often 50% or less of the initial take-up into the program effectively complete the training (e.g., Dumka
et al., 1997; Heinrichs et al., 2005). Such low rates of exposure to the intervention mean that treatment effects
become highly diluted amongst the intended target group.
In this study we therefore limit the analyses to the subgroup of highly compliant parents. We report
average treatment effects on the treated (ATET), using propensity score matching as a strategy for modeling selfselection into treatment. Following the important work by Rosenbaum and Rubin (Rosenbaum & Rubin,
1983, 1984, 1985; Rubin & Thomas, 1996) propensity score matching has become an increasingly popular
approach to estimate causal effects. Early applications primarily related to the effects of micro- and
macroeconomic interventions and the effects of educational careers on psycho-social development
(Rosenbaum, 1986). More recently, propensity score matching has been increasingly used in medical research
(Austin, 2008), in criminology (Haviland et al., 2007; Ridgeway, 2006), and sociology (Morgan & Harding,
2006). In contrast, we are not aware of major applications of propensity score matching in primary prevention
research.
The propensity score is the conditional probability of receiving the treatment rather than the control
given the observed covariates (Rosenbaum and Rubin, 1983). In the current context, the propensity score is
the conditional probability of full exposure to the Triple P intervention, given the observed covariates, namely
household demographic characteristics, baseline measures of all outcome variables, and so. If two households
have the same propensity score given observed covariates, say a .2 chance of full exposure to Triple P, then
these observed covariates will be of no further use in predicting which of these two households will received
full exposure to Triple P. Thus, for these two households, there will be no systematic tendency for the
observed covariates to be different for the Triple P exposed and non-exposed. We note, however, that unlike
an experiment there may still be differences in unmeasured covariates between the exposed and unexposed
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that may bias the treatment effect estimate. A nontechnical survey of methods and results about propensity
scores is given by Joffe and Rosenbaum (1999), and for several case-studies, see Rosenbaum and Rubin (1984,
1985), Smith (1997), Dehejia and Wahba (1999) and Rosenbaum, Ross and Silber (2007).
Propensity score matching is a three-stage process (Guo et al., 2006). The first stage entails estimating the
propensity score, which as indicated is the conditional probability of receiving treatment conditional upon
observed covariates. . This probability is found by regressing membership in the treated versus untreated
group on a set of observed covariates typically by means of a logit or probit regression (D'Agostino, 1998).
The second stage is the matching of the treated subjects to the non-treated subjects in such a way that the two groups are
equivalent on covariates included in the propensity score except for the intervention itself. In general this
entails either matching treated and untreated individuals with similar propensity scores or the re-weighting of
the observations in the control group. Various algorithms are available for the matching, including
Mahalanobis metric matching, nearest neighbor matching with and without replacement, kernel matching and
local linear regression. The various approaches differ on the similarity criteria for selecting a match in the
control group (e.g. radius matching), the number of observations matched with each case in the treated
condition (one-to-one versus one-to-many matching), whether cases in the control condition are used only
once or several times (with or without replacement), and on whether distinct observations are selected or
whether weights are given to all nontreated cases in order to achieve balance (nearest neighor versus kernel or
local linear matching). Guo et al. (2006), Caliendo and Kopeinig (2005), and Becker and Ichino (2002) provide
overviews of the advantages and disadvantages of various matching algorithms.
If matching has been successful, the third stage consists of estimating treatment effects based on the
balanced treatment and control groups. Strategies may comprise straightforward t-tests of mean differences in
the outcomes between the treated and the untreated or in multivariate analyses such as generalized linear
modeling, survival analysis, or structural equation modeling (Guo et al., 2006).
Simulation studies (Rubin & Thomas, 1996) and methodological assessments using, for example,
comparisons between experimental and observational data suggest that propensity score matching can be a
powerful tool to estimate unbiased treatment effects (Dehejia & Wahba, 2002; Diaz & Handa, 2006).
However, the adequacy and usefulness of propensity score matching depends on a number of factors. The
two most important criteria relate to a sufficient overlap of the propensity to receive treatment in the treated
and the control group(Smith & Todd, 2005) and a broad set of high-quality covariates, measured before the
intervention, which represent processes associated with selection bias (Morgan & Harding, 2006).

Propensity Score Matching in the Context of a Randomized Study
Propensity score matching is commonly used for identifying treatment effects in non-randomized studies.
However, the logic of propensity score matching also applies when allocation to treatment was random, but
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only a fraction of those in the treatment condition take up the treatment. This creates a situation with two
separate untreated reference groups that can serve as a “pool” for propensity score matching, namely
untreated participants in the control condition and untreated participants in the treatment condition. In the
first case propensity score matching aims at identifying a subgroup of observations in the control condition,
whose probability of treatment is equal to those who accepted treatment in the treatment condition. In the
second case the matching entails finding a subgroup amongst the treatment decliners whose background
characteristics correspond to those of the compliers.
This strategy allows for examining treatment effects in two directions, namely whether the “treated”
participants did better than the matched untreated in the control group and whether they did improve over
equivalent untreated participants in the treatment condition. Similar effects in both comparisons can be
interpreted as particularly strong evidence for genuine treatment effects. However, in interpreting the findings
greater weight should be given to the comparison between the treated in the treatment condition to the
matched equivalent untreated in the control condition. The reason is that the matched untreated in the control
condition are more likely to be truly equivalent on all relevant background variables. In contrast, the untreated
in the treatment condition may, even if matching on measured covariates is successful, differ in some
unknown respects from those who did participate in the intervention.

Defining the Contrasts
Following this argument, we subsequently compare the treated in the treatment condition (TT) with matched
observations from two separate groups, namely the untreated in the control condition (UC) and the untreated in the
treatment condition (UT). The process of defining the three groups is illustrated in figure 1.

(Figure 1 about here)

It shows that the families of 856 children were allocated to the control condition while the families of
819 children were offered Triple P.
Treated parents in the treatment condition (TT): In the experimental condition, 69.4% of the parents
(N=568) participated in wave 1 of the longitudinal study. Amongst these initial study participants,
parents of 235 children enrolled for Triple P and parents of 206 children attended at least one
program session. Parents of 144 children completed all four sessions of the course and were defined
as having received the full treatment. After listwise deletion of observations where data from one or
more informants were missing at the post and follow-up assessments, 125 families remained available
for the full analysis.
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62 parents attended at least one session but dropped out of the program prematurely. A comparison
of these drop-outs with the completers reveals significant differences, which justify their exclusion
from subsequent analyses. Thus, 68.0% of the completers used the subsequent telephone support in
comparison to only 28.4% of those who dropped out (2 (N = 220), 1 = 29.67; p < .001). Also,
program completers reported using significantly more Triple P techniques about 3-4 months after the
program than drop-outs (7.4 vs. 5.4 out of 13 techniques, F = 13.76; p < .001). Furthermore,
program completers were significantly more likely to report that they were satisfied with the program,
that they had learned useful techniques, and that they would recommend the program. Thus fully
adherent parents were not only were exposed to all program elements but were also more highly
engaged with the program contents.
Untreated parents in the control condition (UC): In the control condition 672 parents agreed to participate
in wave 1 of the longitudinal study (78% of the target group). Amongst these parents, 23 reported
having attended a regular (i.e., non-experimental) Triple P program in the years preceding the study.
These parents were excluded from further analyses, leaving a maximum of 649 untreated parents in
the control condition. Furthermore, observations where one or more respondents refused
participation in wave 2 or 3 were excluded from further analyses. This leaves 562 untreated parents in
the control group that are available for the propensity score matching.
Untreated parents in the treatment condition (UT): Amongst the 568 parents in the treatment condition who
participated in wave 1 (baseline), 333 did not enroll for participation in the experimental parent
training. Additionally, we included as untreated a further 29 parents who enrolled for program
participation but never attended any session. In contrast, 12 parents reported having participated in a
regular Triple P program before the experimental study and were hence excluded from subsequent
analyses. Overall, 350 parents thus belong the untreated in the treatment condition. Listwise
elimination of observations with missing assessments in wave 2 or 3 leaves 296 parents available for
analyses.

Outcome Measures
Parent training programs use parents as therapeutic change agents. The intervention is expected to elicit
desirable change in parenting behavior which in turn reduces problematic child behavior (Barlow & StewartBrown, 2000; Nixon, 2002; Serketich & Dumas, 1996; Webster-Stratton & Taylor, 2001). The current study
therefore includes measures of parenting practices as the mediating process and of child problem behavior as
the ultimate targeted outcome.
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The Alabama Parenting Questionnaire (APQ) by Shelton and Frick (1996) was used to assess parenting
practices. The APQ is a 42-item instrument that was specifically developed to measure parenting practices
which are associated with disruptive child behaviors. It comprises five subscales, namely parental involvement,
positive parenting, poor monitoring, erratic discipline, and corporal punishment. The instrument was
administered to the primary caregiver in all three waves of data collection. Items were randomized in each
interview (using CAPI) in order to eliminate question order effects, which can lead to inflated estimates of
scale consistency (Budd, 1987; Ellen & Madden, 1990; Schuman & Presser, 1996). Scale reliabilities across the
four waves were for parental involvement (10 items) Cronbach’s  = .64-.72; positive parenting (5 items)
Cronbach’s  = .56-.68; poor monitoring (10 items) Cronbach’s  = .64-.73; erratic discipline (6 items)
Cronbach’s  = .52-.58; corporal punishment (3 items) Cronbach’s  = .57-.65. Reliabilities are lower than
those reported in other studies using the APQ, likely because question order effects were eliminated (Clerkin
et al., 2007; Essau et al., 2006; Hawes & Dadds, 2006; Shelton et al., 1996).
Child problem behavior was assessed with the Social Behavior Questionnaire (SBQ) developed by Tremblay et
al (1991). It has variously been used in longitudinal studies and has been shown to be sensitive to change in
intervention studies (Lacourse et al., 2002; Lösel et al., 2006; Vitaro & Tremblay, 1994). The SBQ was used to
distinguish among five subdimensions, namely prosocial behavior, internalizing problems, impulsivity and attention
deficits, non-aggressive conduct problems, and aggressive behavior. In waves 1 and 3 the full version of the SBQ with 55
questions was administered to the primary caregiver, the teacher, and the child. In wave 2 the subdimensions
for internalizing behavior and attention deficits were not included. In the parent and the child versions the
question sequence was randomized. In contrast, the teacher version was a paper-and-pencil assessment with a
set question order. In the parent and teacher versions a 5-level Likert scale response format was offered. In
the child interviews drawings illustrating the behavior were presented and children chose between a yes or no
option. Across the four waves the reliabilities for the child social behavior subscales were Cronbach’s  = .86
- .96 in the teacher assessments, .68 - .84 in the parent interviews, and .58 - .73 in the child interviews.

Covariates for the Matching Procedure
The goal of propensity score matching is to balance the treatment and the control group on measured
covariates that may either be related to the outcome or to the likelihood of treatment exposure (Brookhart et
al., 2006). The method therefore depends on the availability of rich data, measured before the intervention
and preferably coming from different informants, that represent covariates associated with self-selection into
treatment or outcome (Haviland et al., 2007).
In this study, 49 covariates were included in the logit models used to estimate propensity scores (see table
1).
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(Table 1 about here)

29 covariates were included that had been previously found to predict program participation in this study
(Meidert 2007, Eisner et al 2009); that had been identified as relevant in related studies on parenting program
enrollment; or that represented general developmental risk factors associated with child problem behavior.
Six variables measure child characteristics, namely sex, age, attending a small (special needs) class,
intellectual developmental delay, birth complications, and school performance. Eleven variables measure
aspects of the family structure, the socio-demographic background, and family functioning. Nine variables
distinguish major ethnic-immigrant groups (Albanian, other former Yugoslavian, Portuguese, Turkish, other
Mediterranean, Western Industrialized, African, Asian, Latin American) so that propensity score matching
balances the treatment and control groups on detailed immigrant background characteristics. Furthermore,
two variables relate to neighborhood characteristics (neighborhood cohesion and neighborhood networks).
Also, one variable measures allocation to the PATHS condition. Inclusion of this variable is conceptually
important because it balances the groups in respect of the school-based intervention, which started after wave
2 of the study. Successful balancing on this variable results in maintaining the orthogonal structure of the two
interventions, meaning the subsequent analyses of Triple P effects are not influenced by the PATHS
intervention.
Finally, 20 variables represent the baseline measures of all outcome variables. These comprise the five
parenting practices measured by the Alabama Parenting Questionnaire (parental involvement, positive
parenting, parental supervision, erratic discipline, corporal punishment) and the five child behavior
dimensions (prosocial behavior, internalizing behavior problems, attention deficits and hyperactivity; nonaggressive externalizing behavior; aggression), each measured from the teacher, the parent, and the child’s
own perspective.

Results

Computing Propensity Scores
For the two planned comparisons (TT versus UC and TT versus UT) we computed separate propensity
scores, following the approach suggested by Rubin (1998). The logit models used for estimating the
propensity scores were successful in modeling selection into treatment. The model for deriving propensity
scores in the TT versus UC comparison had a likelihood ratio chi-square of 92.47 (df = 49; p < 0.001; pseudo
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R2 = 14.0 %). In the model for estimating propensity scores amongst the treated and the untreated in the
treatment condition the likelihood ratio chi-square was 194.65 (df = 49; p < 0.001; pseudo R2 = 37.5 %).
A useful diagnostic tool for an initial assessment of the feasibility of propensity score matching are plots of
the density function of propensity scores amongst the treated and the untreated. They display the relative
distribution of treatment propensities amongst the compared groups. The larger the overlap of propensity
scores (i.e., “common support”) in the treated and the untreated groups is, the more likely it is that
subsequent matching will be successful. Results are shown in figure 2.

(Figure 2 about here)

For the TT versus UC comparison the graph shows significant overlap of available observations across the
whole range of propensity scores with the possible exception of the very highest values (p(x) > .80). As the
pool of available matches is large relative to those who received treatment (N = 562 untreated versus 128
treated) we would not expect major obstacles to the matching procedure. For the TT versus UT comparison
the distribution of propensity scores differs considerably more amongst the treated and the untreated
respondents. More particularly, in the range of very high probabilities of program completion (i.e., p(x) > .80)
a large number of treated respondents is waiting to be matched with very few untreated respondents at similar
levels of treatment probabilities. Results of the matching stage will show the extent to which this means that
some treated cases need to be excluded due to a lack of matchable untreated parents.

Results of the Propensity Score Matching
Matching was performed with the nearest neighbor matching algorithm. In this approach the individual in the
control condition that is closest to the propensity score of a treated individual is chosen as a matching partner.
Nearest neighbor matching can be performed with and without replacement. “With replacement” means that
individuals in the control group can be used more than once as a match. This results in improved balance, but
entails increased variance of the estimator as fewer distinct observations are used to construct the
counterfactual (Smith and Todd 2005). In this study nearest neighbor matching was performed without
replacement.
The counterfactual approach of propensity score matching is predicated on the idea that individuals can be
found in the control condition that have propensity scores close to those of the treated individuals. Only for
these individuals can a treatment effect be established that assumes all other (measured) variables are balanced.
If this common support condition fails, matching cannot be performed (Caliendo & Kopeinig, 2005: 6). In
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this study common support was not a problem for the TT versus UC comparison and adequate matches
could be found for all 128 treated individuals. In contrast, in the TT versus UT comparison results showed
that 17 of the 128 program completers had propensity scores that were higher than the highest respective
score amongst the untreated group. They were hence considered “off common support”. Following
recommendations by Guo et al. (2006: 367) these observations were eliminated and the matching procedure
was re-run based on those N=111 program participants whose propensity score was not higher than the
highest score amongst non-participants.
Furthermore, a decision had to be made on the number of matches sought for each treated individual. The
most common strategy is 1-to-1 matching, whereby each treated individual is matched with one member of
the control group. However, if the pool of potential matches is large, it is preferable to use more than one
match for each treated individual (“Oversampling”). Thus Haviland et al. (2007) have shown that increasing
the number of matches leads to a considerable increase in the precision of the treatment estimates.
Preliminary analyses were conducted with a 1-to-1 matching algorithm for both comparisons. For the TT
versus UT comparison this fully exhausted the pool of equivalent untreated observations. For the TT versus
UC comparison, however, results suggested that 1-to-2 matching might be feasible. We therefore subsequently
examined a 1-to-2 nearest neighbor model (without replacement). Results showed that the 562 parents in the
control condition comprised a sufficient number of available matches.
Table 2 summarizes the results of the matching procedure.

(Table 2 about here)

An important tool to assess whether covariate balance has been achieved is the standardized absolute bias, which
is calculated as
Absolute Bias = 100 ∗

𝑥̅𝑡𝑟𝑒𝑎𝑡𝑒𝑑 −𝑥̅𝑐𝑜𝑛𝑡𝑟𝑜𝑙
2

2

√ 𝑠𝑡𝑟𝑒𝑎𝑡𝑒𝑑 + 𝑠𝑐𝑜𝑛𝑡𝑟𝑜𝑙
2

where xtreated and xcontrol are the means of a given covariate for the treated and the control condition,
respectively. Likewise, s2treated and s2control are the respective standard deviations of the given covariate.
Rosenbaum and Rubin (1985) have suggested that differences greater than 20 % be regarded as unacceptable.
We first consider the matching of the TT (treated in the treatment condition) with the UC (untreated in
the control condition). Findings show that before the matching the mean absolute bias across the 49 variables
was 15.45 (SD = 9.76). Moreover, 15 variables had an absolute bias of > 20. The pseudo R2 as an overall
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summary measure of imbalance was 14.1% (LR = 93.55, p < .0001) i.e., the residual systematic variance
between the treated and the untreated across all 49 covariates). After matching the absolute mean bias across
the 49 variables was 3.43 (SD = 2.88), equivalent to a reduction of bias by 77.8%. Also, no variable had an
absolute bias larger 20 after matching. Correspondingly, pseudo R2 (was 1.9% and not significant (LR = 9.15;
p= 1.000), suggesting that the procedure had been highly successful in balancing the treated and the control
groups on all baseline covariates. In other words, the 296 matched observations selected from the pool of
untreated members of the control group are equivalent to the 128 treated families on child background
characteristics, family characteristics, ethnic composition, levels of neighborhood integration, and all baseline
measures of 20 outcome variables.
Initial differences between the treated (TT) and the untreated respondents (UT) within the treatment
condition were large. The mean absolute bias between the two groups was 26.3 (SD =22.2) and 26 out of 49
variables had a mean absolute bias > 20. The pseudo R2 as an overall summary measure of imbalance was
37.4% (LR = 194.41, p < .0001). After matching the absolute mean bias across the 49 variables was 7.55 (SD
= 5.45), corresponding to an average bias reduction of 71.2 %. T-tests suggested that none of the differences
in the means of the covariates were statistically significant after matching. The absolute bias was marginally
larger than 20 for only one variable (Absolute Bias = 20.99). The Likelihood Ratio test for overall imbalance
amongst the covariates is not significant (2 = 25.02, p = 0.998). This suggests that the procedure had been
successful in balancing the treated and the control groups on the baseline covariates, although the remaining
differences were somewhat larger than those for the main comparison.

Equivalence on Variables not Used for Matching
In order to test the quality of the matching procedure we also examined a further 33 variables that had not
been used to calculate the propensity scores and assessed their equivalence between the matched groups.
Variables considered include three teacher-reported measures on the child’s social role in the classroom, ten
measures of observer-rated child behavior during the interview (e.g., impulsivity, restlessness, attention
problems, resistance, aggression), three measures taken from the child interviews (sensation seeking, emotion
recognition, and sociometric status in the class), as well as a set of 17 variables that measure routine activities
of the children according to the parent interviews. Amongst these variables only one turned out to be
significantly different for the TT-UT comparison (“Eating sweets”, p =.04) and one was significantly different
in the TT-UC comparison (“Watching TV”, p =.02). These findings suggest that the matching procedure also
achieved equivalence for measured variables not included in the propensity matching. However, one cannot
exclude the possibility that the groups remain imbalanced on some unmeasured variables.
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Treatment Effects
After successful matching several methods can be used to estimate treatment effects. The simplest strategy is
to use differences in the post measures as measures of treatment effects. However, several studies suggest that
potential bias can be further reduced by using a regression-based approach, where the baseline measure of the
outcome is used as a statistical control (Oakes & Feldman, 2001; Onur, 2006), i.e.
𝑌 = ∝ + 𝛽1 𝑋 + 𝛽2 𝑇 + 𝜀,
Where Y is the post-score of an outcome variable, a is the estimated intercept, X is the pretest score of the
same variable, and T is a (0,1) indicator for treatment or control group. Treatment effects were hence
computed as regression-controlled differences in the outcome between the treated and the control group,
using maximum likelihood estimates. Furthermore, Cohen’s d effect sizes were computed to assess the
standardized size of intervention effects. Standardized effects sizes are coded such that positive values
correspond to desirable effects of the intervention. Results are reported in Tables 3 through 6. For each
outcome we separately show the results for the TT versus UC and the TT versus UT comparisons.

Parenting Behavior
We first examine findings for the five dimensions of parenting behavior. Results are shown in Table 3.

(Table 3 about here)

We consider the TT versus UC comparison first. Findings suggest that attendance of the Triple P program did
not result in a statistically significant change in parental involvement, positive parenting, parental supervision,
and erratic parenting. However, the results suggest a significant short-term positive effect of Triple P on
corporal punishment, which corresponds to an effect size of Cohen’s d = 0.16 (p < .05). At follow-up the
effect is no longer statistically significant (Cohen’s d = 0.15, p = .08). Comparing the treated parents with the
matched untreated parents in the treatment condition we find no significant effect for all five subdimensions
of parenting. On other words: The parenting practices amongst program participants in the treatment
condition did not develop significantly better than the practices of those parents in the treatment condition,
who were undistinguishable on over 80 background characteristics, but for some reason did not agree to
attend the program.

Child Problem Behavior
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In a second step, we examine the measures of child problem behavior as reported by the primary caregiver.
Results are shown in table 4. Note that internalizing behaviors and ADHD symptoms were not measured in
the post-assessments.

(Table 4 about here)

Findings first suggest that in comparison to the untreated parents in the control condition the primary
caregivers exposed to the Triple P program did not perceive any statistically significant improvement in the
child’s behavior on any of the five behavior subdimensions. This finding holds both for the post measure and
the follow-up measure. Secondly, this finding is corroborated by the TT versus UT comparison which also
fails to show treatment effects in either direction at either the post or the follow-up assessment.
Table 5 shows results for the teacher-assessed child behaviors. Considering the main TT versus UC comparison
first we find significant effects for three behavioral domains. In all three cases the data suggest undesirable
effects of the Triple P program. Thus, internalizing problems are perceived by the teachers as developing
worse amongst children whose parents attended the program in comparison to non-participants. The effect
size is Cohen’s d = -0.18 at the post assessment and Cohen’s d = -0.26 at the follow up. Also, teachers
observe a less positive development for ADHD symptoms amongst the children of program participants in
comparison to the matched non-participants in the control group. The effect is significant at the post
assessment (Cohen’s d = -0.14) but not at the follow-up assessment. Finally, the analyses also suggest a less
positive development of non-aggressive behavior problems amongst children of program participants in
comparison to non-participants in the control group. Effect sizes here are Cohen’s d = -0.22 at the post
assessment and Cohen’s d = -0.20 at the follow-up.

(Table 5 about here)

Considering the comparison of participants versus matched non-participants within the treatment condition
no effects are found in either direction.
Finally, table 6 shows the results for the children’s self-reported behaviors.

(Table 6 about here)
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Findings show that the self-reported behavior of children whose parents attended the Triple P program does
not differ from the behavior of children whose parents did not attend the training program. This conclusion is
supported both by the comparison between the TT and the matched UC group, and by the comparison
between the TT and the UT group.

Testing for Sensitivity to Model Assumptions
We examined whether the findings reported here are sensitive to methodological decisions and model
specifications. First, we explored whether various alternative matching algorithms change the results. More
specifically, we examined five alternative specifications of the matching algorithm and compared results to the
findings reported above.
(Table 7 about here)
Model (2) is a 1-to-5 nearest neighbor matching algorithm with replacement. This implies that up to five
observations in the control group are matched with each treated observation. Each control can be matched
several times and weights are calculated to reflect the number of times an observation is used. Furthermore, a
maximum distance was specified (“a caliper”) within which matching is done. Observations outside the caliper
are left unmatched. Model (3) uses a Kernel Matching approach based on a Gaussian Kernel. Kernel-based
matching means that controls are weighted by their similarity with the respective treated observation. The
Gaussian kernel uses all observations in the control group and allocates weights that reflect their similarity
with the propensity scores in the treated group. Model (4) examines effects when an Epachnikov Kernel is
used. Here again weights are given to observations in the control group. However, a fixed window imposes a
tolerance level on the range of values of observations in the control group that are included in the matching
process. In model (5), finally, we specified a radius matching which requires that matches are within a given
radius of the propensity score of the treated subject. The radius was set narrowly at 0.005. Accordingly, a
comparatively large number of treated (N = 8) and untreated (N = 122) are not considered to have a match in
this specification.
Table 7 shows that the estimated effects are very similar across all specifications of the matching algorithm.
This suggests that the effect sizes themselves are not sensitive to different specifications of the matching
algorithm – they are almost identical in all five models. However, table 7 suggests that models (2) through (5)
generally tend to estimate larger confidence intervals than model (1). The only effect that remains statistically
significant in all specifications is the negative effect of the program on teacher-assessed internalizing problems
at wave 3, the follow-up assessment. The somewhat lower statistical power of models (2) through (5) is not
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surprising, as model (1) comprises baseline measures as predictors. This reduces the overall residual variance
of the outcome and hence leads to a narrowing of the confidence intervals for intervention effects.

Discussion
In this paper we examined the effectiveness of a universal group-based parent training program as a
strategy to enhance parenting practices and to reduce child problem behavior. Analyses on treatment effects
focused on highly adherent parents who fully participated in a four-session training program, supported by a
parent handbook and followed by a series of telephone contacts. Propensity score matching yielded two
untreated comparison groups, which were equivalent on 49 characteristics used for matching and 33 variables
not used in the matching procedure. Results overwhelmingly showed no effects. More particularly, we found
no effects for all measures of parent-assessed child problem behavior and for all the measures of child-selfassessed behavior. Significant effects on child problem behavior were observed according to teacher reports
for internalizing problems, non-aggressive conduct disorder, and ADHD in the comparison between treated
parents and matched parents in the control condition, but these effects were in the wrong (adverse) direction.
Given the large number of tested effects, and the small size of the effects it is probably safest to conclude that
the parent training program Triple P did not have effects in either direction.
The findings reported in this study thus add to the list of unsuccessful attempts at replicating, in largescale independent field trials, the treatment effects previously found by program developers. When
independent replications fail to corroborate findings reported in developer-led studies, the lack of positive
effects could be a result of some shortcomings in the in the independent field trial.
When assessing this possibility the present findings are best compared with the results reported in those
two developer-led studies, which examined group-based Triple as a universal prevention strategy and were
similar in their study design. In the study by McTaggart and Sanders (McTaggart & Sanders, 2003) 25
participating schools in Brisbane (out of 78 contacted schools) were randomly allocated to a control and an
intervention condition, and group-based level 4 Triple P was offered to parents of year one classes. The study
by Taggart and Sanders (2003) collected data on teacher-assessed problem behavior and found a reduction
both in the SESBI (Suter-Eyberg Behavior Inventory) problem and intensity scales. The effect size found for
the intensity score at the post-measure was about d = 0.14. Between-group follow-up effect sizes are not
available for this study. In the study by Heinrichs et al (2006), 17 pre-school day-care centers (out of 33
contacted centers) in Braunschweig (Germany) were allocated to treatment and control conditions, and
parents were also offered level 4 group-based Triple P. The study relied on parent assessments. It found
significant reductions in the parenting behavior and the child problem behavior according to the mothers’
reports, but not according to the fathers’ assessments. For the total child problem behavior score according to
the mother the authors report an effect size of d = 0.38 and post and d=0.32 at follow up. These results were
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found after the non-compliant participants in the treatment condition were subsequently merged with the
parents the control condition {Heinrichs, 2006 #9484: 87}. The extent to which this decision affected results
is not known.
In comparing the present findings with those in the other two studies, we first examined whether there is
evidence of a significant differences in the implementation quality. As mentioned above, about 27% of the
parents in the treatment condition in the Zurich study attended at least one session. The respective reported
participation rates were 11% in Brisbane (McTaggart & Sanders, 2003: 5) and 24% in Braunschweig
(Heinrichs et al., 2006), suggesting that the Zurich study achieved a comparatively high participation rate.
Furthermore, the Braunschweig study, but not the Brisbane study, reports customer satisfaction scores
amongst participants. In Braunschweig, 91% of the mothers were satisfied with the program and 94% found
the program useful (Heinrichs et al., 2006: 88). In Zurich the respective rates were almost identical with 89%
of the participants satisfied and 91% finding the program useful. Furthermore, in all three studies experienced
and licensed facilitators provided the courses, using standardized treatment manuals. Also, all three studies
had similar supervision arrangements the facilitators. These data lend little support to the assumption that
significant discrepancies in the implementation quality were responsible for the observed differences in
treatment effects.
A second possibility is that the target group in the Zurich study was not receptive to the intervention or
that Triple P lacks a cultural fit with the targeted parents. However, the introduction of Triple P in the Zurich
study was based on a comprehensive needs assessment, which indicated that a universal parent training was
not yet available and would fit well into the overall public health strategy of the city. Also, the comparatively
high recruitment rate suggests that parents were receptive to program. Finally, the western and urban contexts
of Brisbane, Braunschweig and Zurich are quite comparable in respect of city size, per capita income, family
structure, life-style and value orientations. We therefore find it difficult to believe that some broader
contextual characteristic may account for the lack of positive effects in the current study.
Furthermore, there is a possibility that the discrepancies may be due to the different measurement
instruments used in the studies. In particular, McTaggart and Sanders (McTaggart & Sanders, 2003) relied on
the 36-item teacher version of the Sutter-Eyberg Student Behaviour Inventory (Eyberg & Ross, 1978) to
measure child problem behavior. Heinrichs et al. (Heinrichs et al., 2006), in contrast, relied in the 100-item
Achenbach Child Behavior Checklist (Achenbach & Edelbrock, 1981), while the Zurich study used
Tremblay’s Social Behaviour Questionnaire (Tremblay et al., 1991). However, the response scales used in the
three instruments are highly similar and many items are equivalent. Also, all three instruments have been
shown to be change-sensitive in intervention studies.
Finally, the discrepancies in the findings may result from differences in the methodological rigor of the
studies. In this respect we believe that the current study compares rather favorably with the two
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aforementioned studies. For example, it is the only study that used a multi-informant approach to measure
possible effects from the primary caregiver, the teacher, and the children’s perspective, while the Brisbane and
the Braunschweig studies rely exclusively on teacher or parent reports, respectively. Also, in both the
Braunschweig and the Brisbane studies only a fraction of the contacted schools/pre-school institutions agreed
to participate in the study (17 out of 33 and 25 out of 78, respectively), while in Zurich all contacted schools
could be recruited for participation. This reduces potential self-selection and expectancy effects at the level of
the participating aggregate units and increases generalisability. Furthermore, the study participation rate in the
Braunschweig study was a mere 31 % (Heinrichs et al., 2005) in comparison to 74% in the Zurich study,
meaning that the latter results are more generalizable to the study population. Also, the Braunschweig study
reports very high differences, at baseline, in problem behavior scores between the treated and the control
condition (e.g. baseline CBCL score M =33.1, SD= 20.1 for the treated versus CBCL score M =26.3, SD =
14.0 in the control condition). Such discrepancies suggest problems with the randomization procedure and
make it difficult to distinguish treatment effects from mere regression to the mean. In contrast, the propensity
score matching used in this study implies that the treated and the controls were not only balanced on all
baseline measures of the core outcome measures, but also on a large number of other background variables.
The findings reported in this study have broader implications. More specifically, they suggest that
findings from studies with a large influence of the program developers on an experiment can’t always be
generalized to other contexts. We therefore concur with others (e.g. St Pierre et al., 2006) that more highquality independent field trials are an essential step towards a better evidence base for effective prevention of
child and adolescent problem behaviors.
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Figure 1

Flow Diagram of Study Participation and Treatment Status, Wave 1

Target Population
1675 Children in 56 Schools

Treatment Condition
819 children in 28 schools

Control Group
856 children in 28 schools

568
In W1 of Longitudinal
Study

251
Do Not Participate

672
In W1 of Longitudinal
Study

235
Enroll for TP Program

333
Do Not Enroll

-23
Attend TP Program
Outside Study

206
Attend 1+ Unit

29
Do Not Attend

-62
Drop Out
(Partial Treatment)

362
Not Treated During
Experiment

229
Do Not Participate

-12
Previously in TP
Program

144
Attend all Four Units
(= Treatment received)

350
Not Treated in
Treatment Group

649
Not Treated in Control
Group

Outcome Data from All Informants Available in W2 and W3
128
Treated in Treatment
Group
(“TT”)

296
Untreated in Treatment
Group
(“UT”)

562
Untreated in Control
Group
(“UC”)

Note: Groups used for Propensity Score Matching in Bold.

Table 1

49 Covariates Included in the Propensity Score Matching
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Variable

Value Range

PATHS

0 = no; 1 = yes (allocated to PATHS treatment condition)

Child Sex

0 = male; 1 = female

Child Age

0 = below regular school entry age

24

1 = regular age of entry into primary school
2 = above regular school entry age
Small Class

0 = regular class; 1 = small (special needs) class

Intellectual Developmental Delay

0 = no; 1 = yes

Birth Complications

0 = no; 1 = yes

School Performance

Mean score of performance in mathematics and language skills, teacher assessed, 5point Likert Scale

Mothers Age

Birth Year of biological mother

Alcohol Use during pregnancy

0 = no; 1 = yes

Post-Natal depression

0 = no; 1 = yes

Single Parent

0 = no; 1 = yes

Dual Earner Family

0 = no; 1 = yes (both PC’s employed 50% or more)

No of Siblings

0 = 0 or 1 sibling; 1 = 2 or more siblings (living in same household)

Parenting Values

Mean Score of seven items measuring traditional parenting values

Previous Use of Parenting Services

0 = no; 1 = yes (any of 34 general services or program used in the six years before
baseline assessment)

Immigrant Background (9 Variables)

Not born in Switzerland: Nine dummy variables for ethnic Albanian; other former
Yugoslavia; Turkey; Portugal, other Mediterranean, other Western, African, Asian, Latin
American (Swiss as reference category)

Occupational Prestige

Mean Score ISEI occupational prestige score for both primary caregivers

Unemployment

0 = no; 1 = yes (at the time of the baseline assessment)

Neighborhood Cohesion
Neighborhood
Parenting practices (5 variables)

Mean score for each APQ subdimension, range = 0 to 4.

Social Problem Behavior – Teacher

Mean score for each SBQ subdimension, range = 0 to 4.

Rated (5 Variables)
Social Problem Behavior – Parent

Mean score for each SBQ subdimension, range = 0 to 4.

Rated (5 Variables)
Social Problem Behavior – Child Rated
(5 Variables)

Mean score for each SBQ subdimension, range = 0 to 1.
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a)

0

25

Density Function of Propensity Scores amongst Treated and Untreated
TT (N = 128) versus UC (N = 562)

.2

.4
Propensity Score
Untreated

.6

b) TT (N = 128) versus UT (N = 296)

0

.8

.2

.4
.6
Propensity Score
Untreated

Treated

.8

1

Treated

Table 2 Summary Statistics of Matching Success
TT versus UC
Matching Procedure

TT versus UT

1-to-2 Nearest Neighbor without

1-to-1 Nearest Neighbor without

replacement, descending

replacement, descending

N Treated

128

128

N Available for Matching

562

296

N “off common support” in Treated Group
N Matched from Control Group
A)

0

17

256

111

Balance Before Matching

Mean Absolute Bias

15.04 (9.55)

26.14 (22.28)

Max Absolute Bias

36.93

82.91

Absolute Bias > 20

14

24

Difference sig (p < 0.05)

14

24

LR

2

93.55 (p < 0.0001)

B)

Balance After Matching

for Imbalance of Covariates

Mean Absolute Bias
Max Absolute Bias

3.57 (2.86)
11.38

Absolute Bias > 20

0

Difference sig (p < 0.05)

0

LR

9.18 (n.s.)

2

for Imbalance of Covariates

Note:
TT = Treated in Treatment Condition
UC = Untreated in Control Condition
UT = Untreated in Treatment Condition

195.70 (p < 0.0001)

7.55 (5.45)
20.99
1
0
25.02 (n.s.)
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Effects of Triple P on Parent-Reported Parenting-Behavior
Means and Standard Deviations
Comparison

Involvement

TT (N = 128)
UC (N = 256)

3.23 (0.37)
3.21 (0.36)

3.07 (0.38)
3.09 (0.37)

3.07 (0.36)
3.09 (0.36)

0.03 (0.03)

0.08

0.01 (0.03)

0.02

TT (N = 111)
UC (N = 111)

3.24 (0.37)
3.31 (0.39)

3.08 (0.38)
3.19 (0.38)

3.08 (0.36)
3.15 (0.39)

-0.07 (0.04)

0.18

-0.03 (0.04)

0.08

TT (N = 128)
UC (N = 256)

3.07 (0.46)
3.07 (0.50)

3.06 (0.47)
3.06 (0.47)

3.00 (0.48)
3.05 (0.48)

0.00 (0.04)

0.00

0.04 (0.04)

-0.09

TT (N = 111)
UC (N = 111)

3.08 (0.46)
3.17 (0.49)

3.07 (0.45)
3.16 (0.52)

3.03 (0.46)
3.15 (0.49)

-0.03 (0.05)

-0.06

-0.07 (0.06)

-0.14

TT (N = 128)
UC (N = 256)

3.69 (0.31)
3.69 (0.31)

3.61 (0.35)
3.63 (0.33)

3.61 (0.36)
3.62 (0.34)

-0.02 (0.03)

-0.04

-0.01 (0.03)

-0.02

TT (N = 111)
UC (N = 111)

3.69 (0.31)
3.70 (0.28)

3.62 (0.36)
3.67 (0.29)

3.62 (0.37)
3.64 (0.33)

-0.05 (0.04)

-0.16

-0.02 (0.04)

-0.05

TT (N = 128)
UC (N = 256)

1.23 (0.49)
1.24 (0.55)

1.17 (0.48)
1.21 (0.51)

1.15 (0.50)
1.22 (0.48)

-0.04 (0.04)

0.08

-0.06 (0.05)

0.12

TT (N = 111)
UC (N = 111)

1.25 (0.49)
1.23 (0.50)

1.19 (0.49)
1.20 (0.55)

1.16 (0.52)
1.25 (0.63)

-0.02 (0.06)

0.04

-0.10 (0.06)

0.18

TT (N = 128)

0.35 (0.38)

0.24 (0.35)

0.21 (0.30)

0.16

-0.06 (0.03)

0.15

UC (N = 256)

0.35 (0.42)

0.31 (0.40)

0.27 (0.39)

TT (N = 111)
0.36 (0.40)
0.26 (0.37)
0.21 (0.31)
-0.05 (0.04)
0.14
UC (N = 111)
0.34 (0.37)
0.29 (0.39)
0.27 (0.46)
Note: TT = Treated in Treatment Condition; CG = Untreated in Control Condition; UT = Untreated in Treatment Condition.

-0.07 (0.05)

0.18

Parental
Supervision

Erratic Discipline

Corporal
Punishment

Post

Follow-Up

Treatment Effect
Baseline – Follow-Up
B (SE)
Cohen’s d

Outcome

Positive
Parenting

Baseline

Treatment Effect
Baseline - Post
B (SE)
Cohen’s d

-0.06*
(0.03)
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Effects of Triple P on Parent-Reported Child Problem Behavior
Treatment Effect
Baseline - Post
B (SE)
Cohen’s d

Means and Standard Deviations
Outcome

Comparison

Prosocial
Behavior

TT (N = 128)
UC (N = 256)

2.53 (0.51)
2.51 (0.49)

2.60 (0.47)
2.61 (0.50)

2.61 (0.53)
2.60 (0.50)

-0.03 (0.05)

-0.05

-0.03 (0.04)

-0.05

TT (N = 111)
UT (N = 111)

2.55 (0.51)
2.61 (0.51)

2.62 (0.47)
2.70 (0.50)

2.62 (0.49)
2.69 (0.48)

-0.05 (0.05)

-0.11

-0.04 (0.05)

-0.09

TT (N = 128)
UC (N = 256)

0.76 (0.44)
0.73 (0.46)

N/A
N/A

0.86 (0.48)
0.89 (0.47)

--

--

-0.02 (0.04)

0.03

TT (N = 111)
UT (N = 111)

0.74 (0.47)
0.67 (0.45)

N/A
N/A

0.83 (0.49)
0.81 (0.41)

--

--

-0.04 (0.05)

0.08

TT (N = 128)
UC (N = 256)

1.25 (0.61)
1.22 (0.63)

N/A
N/A

1.32 (0.67)
1.30 (0.64)

--

--

-0.01 (0.05)

0.01

TT (N = 111)
UT (N = 111)

1.23 (0.61)
1.23 (0.65)

N/A
N/A

1.30 (0.68)
1.35 (0.61)

--

--

-0.03 (0.06)

0.04

TT (N = 128)
UC (N = 256)

0.66 (0.34)
0.67 (0.37)

0.71 (0.37)
0.69 (0.36)

0.68 (0.36)
0.67 (0.39)

0.03 (0.03)

-0.06

0.02 (0.03)

-0.05

TT (N = 111)
UT (N = 111)

0.67 (0.34)
0.65 (0.35)

0.71 (0.37)
0.63 (0.35)

0.68 (0.36)
0.63 (0.33)

0.07 (0.04)

-0.18

0.04 (0.03)

-0.11

TT (N = 128)
UC (N = 256)

0.74 (0.37)
0.70 (0.46)

0.75 (0.40)
0.74 (0.42)

0.71 (0.38)
0.71 (0.71)

-0.01 (0.03)

0.02

-0.02 (0.03)

0.05

TT (N = 111)
0.69 (0.35)
0.72 (0.40)
0.68 (0.38)
-0.02 (0.04)
0.06
UT (N = 111)
0.61 (0.38)
0.70 (0.37)
0.69 (0.42)
Note: TT = Treated in Treatment Condition; UC = Untreated in Control Condition; UT = Untreated in Treatment Condition.

-0.06 (0.05)

0.15

Internalizing

ADHD

Non-Aggressive

Aggression

Baseline

Post

Follow-Up

Treatment Effect
Baseline – Follow-Up
B (SE)
Cohen’s d
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Effects of Triple P on Teacher-Reported Child Problem Behavior (New Data, all means new)
Means and Standard Deviations
Comparison

Baseline

Prosocial
Behavior

TT (N = 128)
UC (N = 256)

2.20 (0.83)
2.24 (0.86)

2.30 (0.77)
2.24 (0.87)

2.38 (0.72)
2.49 (0.89)

0.09 (0.07)

0.10

-0.10 (0.08)

-0.10

TT (N = 111)
UT (N = 111)

2.17 (0.82)
2.16 (0.80)

2.29 (0.77)
2.30 (0.87)

2.39 (0.70)
2.34 (0.89)

-0.02 (0.08)

-0.02

0.04 (0.09)

0.05

TT (N = 128)
UC (N = 256)

0.89 (0.80)
0.82 (0.74)

0.88 (0.79)
0.69 (0.75)

0.93 (0.76)
0.69 (0.69)

0.15 (0.07)*

-0.18

0.21 (0.07)**

-0.26

TT (N = 111)
UT (N = 111)

0.88 (0.80)
0.85 (0.76)

0.87 (0.76)
0.85 (0.70)

0.94 (0.77)
0.85 (0.70)

0.01 (0.08)

0.01

0.08 (0.09)

-0.10

TT (N = 128)
UC (N = 256)

1.13 (0.96)
1.10 (1.03)

1.08 (0.96)
0.91 (1.02)

0.98 (0.88)
0.86 (0.91)

0.15 (0.07)*

-0.14

0.09 (0.07)

-0.10

TT (N = 111)
UT (N = 111)

1.13 (0.94)
1.17 (0.94)

1.06 (0.93)
1.14 (0.88)

0.92 (0.79)
1.13 (0.89)

-0.06 (0.08)

0.07

-0.19 (0.09)

0.22

TT (N = 128)
UC (N = 256)

0.31 (0.52)
0.29 (0.46)

0.35 (0.52)
0.23 (0.38)

0.33 (0.46)
0.23 (0.40)

0.10 (0.03)**

-0.22

TT (N = 111)
UT (N = 111)

0.30 (0.51)
0.27 (0.45)

0.33 (0.51)
0.24 (0.41)

0.30 (0.45)
0.31 (0.49)

0.08 (0.04)

-0.17

-0.01 (0.05)

0.02

TT (N = 128)

0.62 (0.73)

0.54 (0.64)

0.56 (0.53)

0.01 (0.05)

-0.02

0.05 (0.06)

-0.08

UC (N = 256)

0.54 (0.69)

0.47 (0.60)

0.47(0.65)

TT (N = 111)
0.58 (0.68)
0.52 (0.59)
0.54 (0.48)
0.02 (0.06)
-0.04
UT (N = 111)
0.57 (0.69)
0.48 (0.57)
0.55 (0.55)
Note: TT = Treated in Treatment Condition; CG = Untreated in Control Condition; UT = Untreated in Treatment Condition.

-0.01 (0.06)

0.02

ADHD

Non-Aggressive

Aggression

Follow-Up

Treatment Effect
Baseline – Follow-Up
B (SE)
Cohen’s d

Outcome

Internalizing

Post

Treatment Effect
Baseline - Post
B (SE)
Cohen’s d

0.09 (0.04)*

-0.20
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Effects of Triple P on Child Self-Reported Child Problem Behavior (Means new)
Treatment Effect
Baseline - Post
B (SE)
Cohen’s d

Means and Standard Deviations
Outcome

Comparison

Prosocial Behavior

TT (N = 128)
CG (N = 256)

0.83 (0.15)
0.83 (0.15)

0.89 (0.13)
0.89 (0.15)

0.90 (0.14)
0.92 (0.13)

0.01 (0.01)

0.06

-0.02 (0.01)

-0.10

TT (N = 111)
UT (N = 111)

0.84 (0.15)
0.84 (0.15)

0.89 (0.13)
0.92 (0.11)

0.90 (0.14)
0.93 (0.12)

-0.01 (0.01)

-0.07

-0.02 (0.02)

-0.19

TT (N = 128)
CG (N = 256)

0.41 (0.80)
0.42 (0.24)

N/A
N/A

0.36 (0.25)
0.38 (0.25)

--

--

-0.01 (0.02)

0.05

TT (N = 111)
UT (N = 111)

0.41 (0.23)
0.41 (0.24)

N/A
N/A

0.35 (0.25)
0.37 (0.24)

--

--

-0.01 (0.03)

0.06

TT (N = 128)
CG (N = 256)

0.14 (0.18)
0.14 (0.16)

N/A
N/A

0.14 (0.16)
0.17 (0.18)

--

--

-0.03 (0.02)

0.16

TT (N = 111)
UT (N = 111)

0.14 (0.17)
0.16 (0.18)

N/A
N/A

0.13 (0.15)
0.14 (0.19)

--

--

-0.01 (0.02)

0.02

TT (N = 128)
CG (N = 256)

0.17 (0.14)
0.17 (0.16)

0.19 (0.16)
0.18 (0.16)

0.17 (0.17)
0.17 (0.17)

0.01 (0.02)

-0.05

0.00 (0.02)

0.00

TT (N = 111)
UT (N = 111)

0.18 (0.14)
0.18 (0.15)

0.19 (0.16)
0.16 (0.14)

0.17 (0.17)
0.15 (0.15)

0.02 (0.02)

-0.13

0.01 (0.02)

-0.09

TT (N = 128)

0.18 (0.16)

0.15 (0.17)

0.11 (0.13)

0.00 (0.02)

0.02

-0.01 (0.01)

0.07

CG (N = 256)

0.18 (0.16)

0.15 (0.16)

0.12 (0.15)

TT (N = 111)
0.17 (0.16)
0.14 (0.16)
0.12 (0.16)
0.02 (0.02)
-0.16
UT (N = 111)
0.16 (0.15)
0.11 (0.12)
0.12 (0.16)
Note: TT = Treated in Treatment Condition; CG = Untreated in Control Condition; UT = Untreated in Treatment Condition.

0.00 (0.02)

0.00

Internalizing

ADHD

Non-Aggressive

Aggression

Baseline

Post

Follow-Up

Treatment Effect
Baseline – Follow-Up
B (SE)
Cohen’s d
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Table 7

Sensitivity Analyses – Unstandardized Treatment Effects for Various Specifications of Matching Algorithm
Corporal Punishment

Internalizing

ADHD

Nonaggr Externalizing

Parent Assessed

Teacher Assessed

Teacher Assessed

Teacher Assessed

Wave 2
B (SE)
(1)

- 0.06*

(2)

- 0.07

(3)

-0.05

- 0.06

1.52

-0.06

1.11

-0.06

(0.05)

1.90

-0.05
-0.05
(0.04)

0.12
0.11

1.22

0.12

T

2.18*

0.21**

3.20

(0.07)
1.33

0.13
(0.08)

0.24**
0.18*
0.21*
0.20*
(0.09)

2.19

0.11
0.13

2.46

0.12
0.11
(0.11)

0.09

Wave 2

0.10
0.09

B (SE)

T

B (SE)

T

1.29

0.10**

2.99

0.09*

2.28

(0.03)
1.01

0.09
0.08
(0.10)

(0.04)
1.88

0.09

0.89

0.09
0.07

1.82
1.46

(1) One-to-two Nearest neighbor, no replacement, off common support excluded, regression corrected effects (reference)
(2) 1 to 5 Nearest Neighbor Matching, with replacement, off common support excluded, Caliper = 0.01; Excluded as off support: N = 4 treated; N = 68 control.
(4) Kernel Matching, Epachenikov Kernel, Bandwidth = 0.01, off common support excluded, Excluded as off support: N = 4 treated; N = 68 control.
(5) Radius Matching, Caliper = 0.005; off common support excluded; N = 8 treated excluded, N = 122 untreated excluded.

0.09

1.73

0.10

1.94

(0.05)

(0.05)

(3) Kernel Matching, Gaussian Kernel, off common support excluded, Caliper = 0.01; Excluded as off support: N = 1 treated; N = 54 control.

2.19

(0.05)

(0.06)
0.83

0.11*
(0.05)

1.73

(0.05)

(0.10)
0.99

0.10
(0.05)

0.90

(0.10)
1.07

Wave 3

T

(0.10)
1.27

(0.11)
2.07

B (SE)
(0.07)

0.97

(0.11)

(0.08)
1.52

0.15*

Wave 3
T

(0.09)
2.23

(0.08)
1.40

B (SE)
(0.07)

2.78

(0.09)
1.31

(0.08)
1.21

Wave 2

B (SE)

(0.08)

(0.04
1.15

0.15

Wave 3
T

(0.09)
1.70

(0.04)
1.16

B (SE)
(0.07)

1.16

(0.04)

(0.04)
-0.05

Wave 2
T

(0.03)

(0.04)

(5)

B (SE)

2.12

(0.05)

-0.05

Wave 3
T

(0.03)

(4)

30

0.09
(0.05)

1.84
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