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META-ANALYSIS

Individual Participant Data Meta-Analysis: Individual
Differences in Mediators of Parenting Program Effects
on Disruptive Behavior

Liina Bjorg Laas Sigurdardéttir, MSc(, G.J. Melendez-Torres, DPhil, MPH, RN,
Sophia Backhaus, DPhil(2), Frances Gardner, DPhil(2), Stephen Scott, PhD, FRCPsych
Parenting Program Research Consortium, Patty Leijten, PhD

, European

Objective: Although parenting programs are the most widely used approach to reduce disruptive behavior in children, there is a notable lack of
understanding of the exact changes in parenting that underlie their effects. Challenges include the frequent use of composite measures of parenting
behavior and insufficient power to detect mediation effects and individual differences in these in individual trials.

Method: Individual participant data from 14 European randomized controlled trials of social learning—based parenting programs were pooled to
examine which specific parenting behaviors best explain program effects. Participants included 3,252 families with children ages 1 to 13 years. Parental
use of praise, tangible rewards, physical discipline, harsh verbal discipline, and not following through on discipline were included as putative mediators.
Additionally, the study explored whether subgroups of families showing different mediational pathways exist.

Results: Changes in parenting partially mediated program effects, with all included parenting behaviors except parental use of praise serving as unique
mediators. Less harsh verbal discipline and increased following through on discipline were the strongest mediators. The study identified 3 subgroups
with distinct responses to parenting programs. Most families benefited, partly through increased following through on discipline; families with the least
or most difficulties were more likely to benefit less or not at all.

Conclusion: These findings offer insight into the specific parenting behavior changes key to reducing disruptive child behavior, while highlighting the
need for innovative research methodologies to gain a deeper understanding of individual differences in parenting program benefits and mechanisms.

Plain language summary: Parenting programs are the most widely used strategy to reduce children’s disruptive behavior. In this analysis of in-
dividual data of 3,252 families that participated in 14 European randomized controlled trials, the authors examined which specific changes in parenting
behaviors best explain the effects of parenting programs on children’s behavior, and whether these changes might differ across different types of families.
The authors found that changes in parenting behavior partially explained program effects on disruptive behavior. Reduced harsh verbal discipline and
increased following through on discipline seemed the most important parenting behaviors. While most families benefited from parenting programs,
those facing the most or the least difficulties benefited less.

Study preregistration information: Study Preregistration: Individual Participant Data Meta-analysis: Individual Differences in Mediators of
Parenting Program Effects on Disruptive Behavior; hetps://doi.org/10.1016/j.jaac.2023.11.005.

Key words: disruptive behavior; individual participant data meta-analysis; mediators; parenting programs
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arenting programs are the most widely used

strategy for reducing disruptive behavior in

children, such as oppositional, aggressive, and
rule-breaking behavior.'> However, we still know little
about what exact changes in parenting behavior underlie
program effects on children’s disruptive behavior. In fact,
most mediation studies have been unable to identify any
parenting behavior as the mechanism of change in parenting
programs.>® This is likely, at least in part, because indi-
vidual trials tend to be underpowered to detect mediation
effects’ and because such trials are unable to take the known
heterogeneity in program effectiveness into account.®
Without an understanding of how the change in
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children’s disruptive behavior comes about, however,
important opportunities to improve parenting programs are
hampered.” By using an unprecedentedly large combined
sample from multiple countries and programs, the present
study aimed to improve our understanding of how
parenting programs for children’s disruptive behavior work
by identifying their mediators and individual differences
between families in these mediators.

Parenting Programs for Children’s Disruptive Behavior
Disruptive behavior in childhood predicts poor outcomes in
. ) ... . 8,9 .
multiple domains of functioning in children®” and is one of
the main reasons for referrals to mental health services.'’
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PARENTING PROGRAM MEDIATORS

The recommended strategy for prevention and treatment of
children’s disruptive behavior are parenting programs
grounded in social learning theory principles® stating that
disruptive behavior develops and is maintained by coercive
parent—child interaction patterns in which parents and
children inadvertently reinforce each other’s aversive
behavior.'" For example, a child’s defiance with parental
requests is reinforced if it results in parents giving in to the
child’s behavior. Similarly, parental harshness is reinforced if
it results in a child’s compliance with parental requests.
Opver time, these reinforcement processes are posited to lead
to progressively more dysfunctional parent—child in-
teractions that become increasingly difficult for parents to
manage.

Social learning—based parenting programs aim to break
coercive interaction patterns by guiding parents to use more
effective behavior management strategies, such as reinforce-
ment techniques to increase positive child behavior and
nonviolent discipline techniques to reduce disruptive child
behavior.'> By targeting parenting behavior, it is thus
believed that parenting programs can lead to use of more
effective parenting practices, which, in turn, improve chil-
dren’s behavior. Meta-analyses show that parenting programs
have robust small to moderate effects on parenting behavior
(eg, d = —0.18 to d = —0.46 in Backhaus ez 4l and on
children’s disruptive behavior (eg, d = —0.45 to d = —0.49
in Mingebach ez al'*). More recently, the field has moved
toward individual participant data meta-analyses (IPDMA).
In an IPDMA of the Incredible Years parenting program,
Leijten ez al." pooled data from 1,799 families participating
in 14 randomized trials and found that the Incredible Years
program reduced children’s disruptive behavior and
attention-deficity/hyperactivity disorder (ADHD) symptoms
as well as parental use of corporal punishment, threats, and
shouting. Parental use of praise increased, but children’s
emotional symptoms and parental use of tangible rewards,
monitoring, and laxness did not change.

Mediators of Program Effects

Although effects on both parenting and disruptive child
behavior have been established, research has yet to reliably
identify which parenting behaviors act as the key mecha-
nisms through which parenting programs work. A review of
mediation studies found that the majority of published
studies did not find support for parenting behavior as the
mediator of parenting program effects on disruptive child
behavior.” More recent studies also present inconsistent
results.’®!” One reason for this may be that most mediation
studies use composite measures of parenting behavior, such
as positive parenting and negative parenting. However,
exactly what these composite measures comprise typically
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differs between studies. For example, positive parenting
included warmth and involvement in the study by Hanisch
et al.,"® but praise and rewards in the study Bjorknes ez al."”
A thorough understanding of how parenting programs work
requires knowledge of which specific parenting behaviors
mediate program effects.

Plausible mediators are commonly targeted parenting
behaviors in programs, such as the use of praise and tangible
rewards to increase positive child behavior, which may
translate into reduced disruptive behavior.?® Furthermore,
reducing physical and harsh verbal discipline is a key goal of
most programs because reduced parental harshness can
gradually de-escalate parent—child interactions."” Finally, not
following through on discipline may mediate program effects
as programs strive to increase parental consistency to reduce
children’s noncompliance.?' Besides being grounded in social
learning theory underlying programs,'" these parenting be-
haviors have been shown to be affected by such programs in
the IPDMA of the Incredible Years parenting program.'’

In addition to composite measures of parenting, one
reason for inconsistent findings may be the substantial sta-
tistical power generally required for detecting mediation ef-
fects. A review of recent studies in psychology and educational
sciences found that studies tend to have insufficient sample
sizes to test their mediation models.”* This discrepancy be-
tween the actual and the minimum required sample size for
mediation is likely to be even larger in child and adolescent
psychiatry, as intervention trials typically include small sample
sizes.” One way to achieve sufficient statistical power is to pool
data from different trials in an IPDMA.** Besides increased
power and generalizability of findings across programs and
populations (eg, in terms of sociodemographic variables,
problem severity and complexity), an IPDMA can address
conflicting findings identified in a previous review of media-
tors in parenting programs by estimating mean effects across
trials, while minimizing variance due to differences in analytic
methods.** This is a promising, but still relatively uncommon
approach in child and adolescent psychiatry research to
examine mediators of program effects.”

Individual Differences in Mediators

Another challenge in identifying mediators is that individual
studies typically do not consider individual differences be-
tween families in program effects. Individual differences in
parenting program effects are substantial® and may suggest
differences in the underlying mediators of program effects.
In such cases, conducting mediation analyses for the whole
group would likely affect the strength of the mediation ef-
fects, possibly even resulting in null effects.” It is therefore
recommended to combine the study of how psychotherapy
programs work with the study of for whom they work.>?
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Differences in parenting program effects are rarely
explained by individual family characteristics. Traditional
moderation analyses have revealed few consistent modera-
tors of parenting program response, with only greater initial
severity of child disruptive behavior consistently found to
moderate program effects.”” In contrast to the traditional
variable-centered approach to moderation, a person-
centered approach can explore how broader family profiles
are associated with differential intervention effects. Such
mixture analytic models identify subgroups characterized by
different intervention response patterns, after which family
characteristics can be used to predict membership to these
subgroups.”® For example, a recent trial of the Incredible
Years parenting program found that families with high
baseline levels of both harsh parenting and child disruptive
behavior were most likely to show the strongest decrease in
child disruptive behavior.” Interestingly, harsh parenting
alone was not identified as a moderator in this study when
using traditional moderation analyses. Using a more person-
centered approach can thus not only take into account the
relation between potential moderators, but also reveal
moderators not otherwise identified.

Present Study

We examined which specific parenting behaviors mediate
parenting program effects on children’s disruptive behavior
using pooled longitudinal individual participant data. As
potential mediators, we included 5 parenting behaviors
typically targeted in programs and commonly measured in
studies: parental use of praise, tangible rewards, physical
discipline, harsh verbal discipline, and not following
through on discipline. Due to previous inconsistent find-
ings, we had no a priori hypotheses about which of these
parenting behaviors play the biggest role in explaining
program effects. Furthermore, we explored individual dif-
ferences in mediators by testing whether different subgroups
of families could be identified for whom parenting programs
work through different mediators and which family func-
tioning and sociodemographic characteristics describe these
subgroups. As predictors of subgroups, we selected baseline
family functioning and sociodemographic variables that
have been proposed as predictors or moderators of parenting
program effects®*>* and that were measured in the majority
of the included trials. Specifically, we included baseline
levels of parental depression; ADHD symptoms and
emotional problems in children; age and gender of children;
and parental educational level, income, and marital status
(single parenthood). We had no a priori hypotheses about
which of these variables would predict subgroups with
distinct mechanisms because most of these variables have
shown different patterns in different samples.

566 www.jaacap.org

METHOD

Procedure

This preregistered IPDMA (PROSPERO
#CRD42022262594) built on a recent systematic re-
view'” that searched for trials of the effects of parenting
programs on disruptive child behavior in 26 online da-
tabases (eg, PsycINFO, MEDLINE), 4 trial registries (eg,
ClinicalTrials.gov, metaRegister of Controlled Trials),
and gray literature. Details of the search terms can be
found in Supplement 1, available online. The latest
search update occurred in August 2022. We included
trials in the present study if they were conducted in
Europe; tested in a randomized controlled trial a social
learning—based parenting program (>80% of sessions
were with parents); included children with a mean age of
2 to 10 years old, as social learning—based programs tend
to target this age group; and had at least 2 follow-up
assessments, in order to be able to establish the tempo-
ral precedence assumed in mediation models. Figure S1,
available online, presents the trial selection process.
Observational measures were included in only a few trials
(14%) and are more difficult to harmonize due to the
data being of a different nature, such as frequency counts
as opposed to Likert scales. We therefore included only
parent reports of parenting and child behavior. Trials
were excluded if they specifically targeted special groups,
such as children with ADHD or physical, learning, or
developmental disabilities or children in temporary foster
care, because programs that target these populations tend
to include content that addresses their specific needs,
which could influence the program’s mediators. Based on
these criteria, principal investigators of 22 eligible trials
were contacted, and 14 (64%) shared their anonymized
data. The raw participant-level data were checked for
missing, out—of—range, or inconsistent items. Uncertainties
were resolved with the corresponding author.

Participants

Data came from 3,252 families (88% mothers), who were
diverse in terms of their country of residence (7 European
countries), educational level (24% primary or lower sec-
ondary education), income (39% low income), marital
status (20% single parents), and cultural and ethnic back-
ground (eg, in Alsem ez al.,>® 76% was born outside of the
Netherlands). Families participated in 14 trials on 6 theo-
retically ~similar ~parenting programs (Table 1)>>
(Table S1, available online, contains more details). Triple
P—Positive Parenting Program was the most commonly
evaluated program (k = 06), followed by the Incredible Years
(k = 3) and Parent Management Training—Oregon
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(PMTO) (k = 2). Prevention program for preschool chil-
dren with Externalizing Problem behavior (PEP), Brief
Parent Training, and Positive Notes were each evaluated in
1 trial. Trials were conducted in the Netherlands (k = 5);
Germany, Norway, and Switzerland (all k = 2); and En-
gland, Sweden, and Portugal (all k = 1). Children were
between 1 and 13 years of age (mean [SD] age = 6.06
[1.98]), and most were boys (56%). Six trials included only
children who scored above a cutoff for disruptive behavior,
and 8 were prevention trials. Time between first and second
follow-up assessments ranged from 2 weeks to 12 months
(mean = 6 months).

Measures

Parenting Behavior (First Follow-up Assessment). We
included parental use of praise (9 trials), tangible rewards
(10 trials), physical discipline (13 trials), harsh verbal
discipline (13 trials), and not following through on
discipline (13 trials) as possible mediators. From the
parent-reported measures used across trials (Alabama
Parenting Questionnaire,
Practices Inventory, Parenting Behavior Questionnaire,
Nijmegen Parenting Questionnaire, Parental Dimensions
Inventory, and a study-specific parenting interview), we
selected the items that fit each parenting construct, using
established subscales where possible. A similar item-level
matching approach has been used successfully in large
British cohort studies.*” All items and their internal
consistencies can be found in Supplement 2 and
Table S2, available online. We computed an average score
for each parenting construct for every participant and
converted all response scales to a 1-to-7 scale, the most
commonly used scale across trials.'’

Parenting Scale, Parenting

Children’s Disruptive Behavior (Second Follow-Up
Assessment). The intensity scale of the Eyberg Child
Behavior Inventory (ECBI)*® was used as the primary
measure because it was used in 7 of 14 trials. The in-
tensity scale consists of 36 items on the frequency of
disruptive behavior of children. Parents report how often
each behavior occurs using a 7-point Likert scale (1 =
never to 7 = always), and a total sum score is calculated.
The scale is widely used to detect change in disruptive
behavior in children and has demonstrated good conver-
gent and discriminant validity.”">> We used norm devia-
tion scores to convert scores from other measures
(aggressive behavior subscale of the Child Behavior
Checklist [CBCL], conduct problems subscale of the
Strengths and Difficulties Questionnaire [SDQ], and
aggressive behavior subscale of the Social Behavior Ques-
tionnaire) to ECBI scores."”
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Predictors of Family Subgroups (Baseline Assessment).
Predictors of family subgroup membership included the
following:

o Children’s emotional problems and ADHD symptoms (8
and 9 trials, respectively): The emotional problems and
hyperactivity/inattention subscales of the SDQ were used
as the primary measures of children’s emotional problems
and ADHD symptoms, respectively. Four trials used the
internalizing behavior and ADHD subscales of the
CBCL. We used norm deviation scores to convert these
CBCL scores into SDQ scores. '

e Parental depressive symptoms (7 trials): The Depression
Anxiety Stress Scales (DASS)>® was used as the primary
measure of parental depressive symptoms. One trial used
the General Health Questionnaire,54 and another used
the Brief Symptom Inventory.” For these trials, norm
deviation scores were used to convert scores into DASS
scores.

o Parental educational level (14 trials): Highest level of
education completed by the primary caregiver was coded
according to International Standard Classification of
Education (ISCED-11) categories (1 = primary educa-
tion or less; 2 = lower secondary education; 3 = upper
secondary with or without qualifications; 4 = post-
tertiary education; 5 = bachelor-, master-, or doctorate-
level education).>®

e Low income (9 trials): Indicators of low family income,
such as having low annual income or receiving financial
benefits, were dichotomized (0 = no low income; 1 =
low income).

e Single parenthood (14 trials): Primary caregivers who did
not live with a partner were coded as single parents (0 =
not single parent; 1 = single parent).

Risk of Bias

We assessed the risk of bias within the included trials as
high, low, or unclear using the Cochrane risk-of-bias tool
for randomized controlled trials®” (Figure S2, available
online).

Statistical Analyses

Each individual participant dataset was prepared for merging
in IBM SPSS version 28.0 (IBM Corp., Armonk, NY). An-
alyses followed a 1-stage IPDMA alpproach23 with the clus-
tered nature of the pooled dataset (ie, participants clustered
within trials) taken into account by including dummy vari-
ables for each trial, as the number of clusters was too low for
multilevel modeling or cluster-robust standard errors.”® All
mediation analyses were conducted using path analysis in
Mplus version 8.8.57 First, we tested a mediation model with

568 www.jaacap.org

all 5 parenting behaviors simultaneously included to examine
whether parenting program effects on children’s disruptive
behavior could be explained by changes in parenting behaviors
and which parenting behaviors explained the program effects
best. Baseline measures of disruptive behavior were included
as a covariate in all regression models, with baseline measures
of the corresponding parenting behavior additionally included
as a covariate in the regression model for each mediator. To
evaluate model fit, we examined the root mean square error of
approximation®® and the comparative fit index.®" A root mean
square error of approximation point estimate of <0.05 and a
comparative fit index value of >0.95 were used as indicators of
good model fit.*> We calculated bias-corrected bootstrap Cls
with 10,000 repetitions to test the indirect effects® and
examined partially standardized indirect effects to evaluate
their magnitude. As there are no guidelines for small, medium,
and large standardized indirect effects,G4 we interpreted the
magnitude mainly in relation to the other mediators in the
model. Although this enabled us to infer which of the
parenting behaviors play the biggest role in explaining pro-
gram effects, it does not allow for conclusions about the ab-
solute magnitude of these effects. Evidence from recent
simulation studies suggests the study had enough power to
detect even small mediation effects.”” Missing values were
handled using , so that all available information from all trials
was used to estimate mediators across trials.

In a second step, a mixture mediation model was used to
identify latent subgroups of families that show different
mediational pathways. All regression paths in the previous
mediation model except covariate paths were allowed to vary
across the latent subgroups. The Bayesian information crite-
rion® and the bootstrapped likelihood ratio test®® were eval-
uated to identify the optimal number of latent subgroups, as
recommended for mixture mediation models.®” Additionally,
we considered subgroup proportions, classification efficiency,
and subgroup interpretability. Furthermore, baseline family
functioning and sociodemographic variables were used to
predict latent subgroup membership by conducting multi-
nomial logistic regression analyses using a 3-step classification
(R3STEP) procedure in Mplus.®® As R3STEP uses listwise
deletion to handle missing data in auxiliary variables, we
inserted each predictor individually in the model.

RESULTS

Preliminary Results

Means and standard deviations for study variables across
time points are presented in Table 2. Children’s disruptive
behavior at baseline ranged from minimal or no symptoms
(ECBI score of 38) to severe clinical levels (ECBI score of
245; highest possible ECBI score is 252), reflecting the
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diverse range of families targeted in the included trials.
Nearly one-fifth (18%) of the children scored above the
90th percentile on disruptive behavior.” Baseline scores for
harsh verbal discipline, not following through on discipline,
and tangible rewards were relatively normally distributed
across the possible range. Although baseline scores for
physical discipline and praise were slightly positively and
negatively skewed, respectively, both distributions encom-
passed the entire range of possible scores, and skewness was
below the absolute value of 2.

Mediators of Parenting Program Effects

The path model yielded poor fit to the data, as expected
when including multiple dummy variables to account for
clustering of participants within trials. Sensitivity analyses
with cluster-robust standard errors yielded good model fit
and similar results, and inspection of modification indices
further indicated that the model misfit was indeed due to
the dummy variables (see Tables S3 and S4, available on-
line, for model fit and modification indices). Because ac-
counting for within-trial clustering is essential in an
IPDMA,* the dummy variables were kept in the model
without further model modifications.

There was a significant total indirect effect of parenting
programs on child disruptive behavior through parenting
behaviors (Bindirecc = —.04, 95% CI [—0.06, —0.03]) as well
as a significant direct effect (Bgiece = —.09, 95% CI
[—0.14, —0.04]). In other words, program effects on child
disruptive behavior were partly explained by changes in
parenting. In terms of individual parenting behaviors,
changes in use of tangible rewards (Bindirecc = —-008, 95%
ClI [—0.017, —0.001]), physical discipline
Bundicees = —-004, 95% CI [~0.011, —0.001]), harsh verbal
discipline (Bindirece = —-014, 95% CI [—0.027, —0.004]),
and not following through on discipline (Bindirecc = —-012,
95% CI [-0.021, —0.005]) uniquely mediated program
effects on child disruptive behavior. Changes in parental
praise did not uniquely mediate program effects.

Direct effects are shown in Figure 1. Parents randomly
assigned to a parenting program reported less use of physical
discipline, harsh verbal discipline, and not following through
on discipline at the first follow-up assessment, which, in turn,
predicted less child disruptive behavior at the second follow-
up. Parents also reported increased use of tangible rewards
and praise at the first follow-up, but these parenting behav-
iors did not predict later child disruptive behavior, despite
use of tangible rewards also mediating program effects.

Individual Differences in Mediators
To identify the best-fitting model for individual differences
in mediators, we tested models with 1 to 5 classes. As both
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FIGURE 1 Results From the Overall Mediation Model

Baseline First follow-up Second follow-up
Praise :
0.19 (0.03)/ -0.49 (0.54)/
0:19 Tangible rewards . _0'0\2‘
0.32 (0.05)/ 0,63 (0.32)/ .
0.22 -0.04
Parenting _ . ) .
intervention 0‘0_%(8_'/02)/ —————>» Physical discipline 1'810(8677)/ D'SLU‘?:N? child
vs. control group ’ ’ elavior
A
-0.30 (0.04)/ 1.22 (0.44)/
-0.25 0.06
Harsh verbal
-0.20 (0.03)/ discipline 1.64 (0.45)/
-0.18 0.07
Not following through
on discipline
-2.19 (0.65)/
-0.09

Note: Unstandardized coefficients and standard errors are presented above standardized coefficients in the figure. Significant paths are represented by solid lines, and

nonsignificant paths are represented by dashed lines. Baseline measures of parenting behavior and disruptive child behavior are not depicted but were included as cova-

riates in the model.

Bayesian information criterion and bootstrapped likelihood
ratio test values suggested small, incremental improvements
in model fit with each added class (Table S5, available
online), we selected the most parsimonious model with
meaningfully distinct profiles. Whereas the 2- and 3-class
models each introduced a new conceptually distinct pro-
file, the 4- and 5-class models included small additional
profiles not meaningfully different from the other profiles.
Consequently, we selected the 3-class model, with an en-
tropy of 0.84, indicating a good chance of correctly classi-
fying a family to a subgroup.

The first and largest subgroup (69% of families, n =
2,239) consisted of families with elevated levels of baseline
child disruptive behavior (ECBI mean score = 121) who
responded well to the parenting programs. Descriptive sta-
tistics for each subgroup are shown in Table 3. The
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intervention reduced disruptive child behavior partly
through changes in parenting (Bindireee = —-05, 95% CI
[—0.08, —0.03], Birecc = —-10, 95% CI [—0.16, —0.04]).
Of the individual parenting behaviors, only not following
through on discipline uniquely mediated program effects
Bindireee = —.02, 95% CI [—0.03, —0.01]). Within this
subgroup, each of the parenting behaviors changed in the
expected direction. Table S6 and Figures S3 to S5, available
online, present full model results for each subgroup.

The second subgroup (28% of families, n = 897)
consisted of families who showed the lowest levels of
baseline disruptive behavior (ECBI mean score = 105) and
did not seem to benefit much from parenting programs.
There was no effect on children’s disruptive behavior,
neither direct nor indirect through parenting. While parents
in the intervention group followed through more on
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TABLE 3 Descriptive Statistics for Family Subgroups

Family subgroup

Subgroup 1
(n = 2,239 [69%])
Baseline measure Mean (SD)
Disruptive child behavior 120.78 (38.71)
Praise 5.47 (1.70)
Tangible rewards 3.59 (3.45)
Physical discipline 1.42 (1.14)
Harsh verbal discipline 3.14 (1.47)
Not following through on 2.96 (1.70)

discipline

Subgroup 2 Subgroup 3

(n = 897 [28%]) (n = 106 [3%)])
Mean (SD) Mean (SD)
105.24 (38.85) 138.77 (43.00)

5.91 (1.11) 5.68 (3.14)

3.00 (5.21) 4.04 (3.07)

2.81 (2.94) 3.98 (3.09)

2.90 (1.68) 3.98 (2.54)

3.03 (1.71) 3.24 (1.42)

discipline at the first follow-up assessment, participation in
the parenting program did not influence any of the other
parenting behaviors.

A small third subgroup (3% of families, n = 100)
consisted of higher-risk families who did not respond to
parenting programs. There was no effect on either child
disruptive behavior or any of the parenting behaviors. These
families showed the highest baseline levels of child disrup-
tive behavior (ECBI mean score = 139) as well as the
highest levels of physical and harsh verbal discipline.

Although most families belonged to the first subgroup,
some families were more likely than others to belong to the
second or third subgroup. In fact, 7 of the 8 child and
family characteristics tested predicted subgroup member-
ship (all but child gender) (Figure 2; Table S7, available
online). Families more likely to belong to subgroup 2,
relative to subgroup 1, were those facing fewer stressors at
the child and family level. Specifically, this likelihood was
larger for families with higher educational levels (odds ratio
[OR] = 1.12, 95% CI [1.04, 1.21]) and smaller for
families with single parents (OR = 0.52, 95% CI [0.40,
0.67]) and lower incomes (OR = 0.32, 95% CI [0.25,
0.40]) as well as families with children who had more
emotional problems (OR = 0.75, 95% CI [0.69, 0.81]).
Younger child age was also associated with a smaller like-
lihood of belonging to subgroup 2 (OR = 0.60, 95% CI
[0.56, 0.65]).

In contrast, families more likely than others to belong
to subgroup 3, relative to subgroup 1, were those facing
more stressors at the child and parent level and some
stressors, but not others, at the broader family level. Spe-
cifically, likelihood of belonging to subgroup 3 was larger
for families with children who exhibited more ADHD
symptoms (OR = 1.21, 95% CI [1.13, 1.29]) or emotional
problems (OR = 1.11, 95% CI [1.03, 1.20]) and parents
who experienced more depressive symptoms (OR = 1.07,
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95% CI [1.04, 1.10]). Furthermore, the likelihood was
smaller for families with higher educational levels (OR =
0.62, 95% CI [0.53, 0.72]) and single parents (OR = 0.48,
95% CI [0.25, 0.94]). Similar to subgroup 2, younger child
age (OR = 0.57, 95% CI [0.46, 0.71]) was also associated
with a smaller likelihood of belonging to subgroup 3.

DISCUSSION

We found that of the 5 putative mediators tested, the
following 4 uniquely mediated parenting program effects on
disruptive child behavior: increased use of tangible rewards
and less physical discipline, harsh verbal discipline, and not
following through on discipline. We identified 3 subgroups
of families, each with their own response to parenting
programs. The largest subgroup showed decreases in child
disruptive behavior, explained partly by parents following
through more on discipline. Two other subgroups both
showed no effects on disruptive behavior and minimal or no
effects on parenting behavior, respectively.

Our first finding suggests that reductions in harsh ver-
bal and physical discipline and increases in following
through on discipline and the use of tangible rewards each
play a unique role in reducing disruptive child behavior.
This is in line with the core content of the parenting pro-
grams, which guides parents to shift their attention to
reward positive child behavior and use nonviolent disci-
plining techniques to deal with disruptive child behavior.'*
Parental use of praise did not uniquely mediate program
effects. Although there is evidence that increased praise can
reduce disruptive child behavior,”® our results suggest that
changes in praise are not essential above and beyond the
other changes in parenting behavior.

Reduced harsh verbal discipline and increased following
through on discipline were the strongest mediators. This
aligns with the theory of change underlying behavioral
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FIGURE 2 Probabilities of Subgroup Membership Conditional on Child and Family Characteristics

Child characteristics

il el
T e
= o*
5 06 \\
©
S 04
o ~N
& 02 ~
°® ~
N ~—
0 2 4 6 8 10 12
Age in years
1
o 08 Jececccscece ssessesssassssene T
h ]
= 0,6
S8
S 04
S
& 02— —— e
e e S—
0
0 2 4 6 8 10
ADHD symptoms

Probability

Female

0,6 ee***

Probability

— e —

0 2 4 6 8 10
Emotional problems

Family characteristics

Probability

Parental depressive symptoms

1
5 08
=
F 06
3
2 04
S
B 02
O —

Yes No
Low family income

= Subgroup 1 (69%)

= Subgroup 2 (28%)

0,8

0,6
04

Probability

0,2

0,6

Probability

Yes No
Single parenthood

M Subgroup 3 (3%)

parenting programs that breaking coercive parent—child
interaction cycles is key to reducing disruptive child
behavior."" Importantly, however, the included parenting
behaviors only partially mediated program effects. The
relatively strong remaining direct effect suggests that there
are likely additional changes in family dynamics contrib-
uting to program effects on disruptive behavior. One main
candidate may be parental warmth and responsivity, which
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increases positivity and security in the parent—child rela-
tionship and fosters the development of the child’s emotion
and behavior regulation.”! Many established parenting
programs, including the programs in this study, aim to
improve the parent—child relationship before introducing
behavior management techniques.'” Only 4 of the trials
measured parental warmth, however—too few to reliably
examine this mediator in our study. To better understand

Journal of the American Academy of Child & Adolescent Psychiatry
Volume 64 / Number 5 / May 2025


http://www.jaacap.org

PARENTING PROGRAM MEDIATORS

the mechanisms of change of programs, more studies are
needed that include warmth, as well as other theoretically
compelling, but less commonly measured potential
mediators.

Whereas earlier studies have consistently suggested that
families with more severe baseline disruptive child behavior
benefit more from parenting programs,””’> our subgroup
findings revealed a nonlinear relation between program ben-
efits and baseline severity and risk. Both families with rela-
tively good baseline functioning and families with more severe
and complex (ie, comorbid) child mental health problems and
broader family difficulties (eg, parental depression and less
education) showed little to no benefits. This discrepancy may
be explained by our person-centered approach of simulta-
neously examining a range of family functioning and socio-
demographic characteristics. This approach tries to do justice
to the fact that risk factors often co-occur and may interact in
impacting intervention response. Furthermore, our large and
diverse sample may have enabled the identification of this
small high-risk subgroup not found in studies employing a
person-centered approach in a single sample.”**’

Our results have several implications for clinical practice.
First, practitioners can perhaps monitor changes in parental
harsh verbal discipline and following through on discipline as
indicators of meaningful program effects. To be sure, our
findings do not necessarily imply that sessions targeting these
behaviors are the most essential, as such changes could also
be driven by other sessions. Instead, our findings offer insight
into the specific changes in parenting that can indicate
progress. Furthermore, in line with earlier studies,”®*” social
learning—based parenting programs seem to benefit families
most who show risk in areas targeted by these programs—
parenting and child behavior problems. This suggests that a
carefully targeted approach may be most beneficial. Finally,
our results indicate that for some families who face a
cumulation of risk factors, the likelihood of benefiting from
social learning—based parenting programs might be smaller,
and more specialized services may be needed.

Our IPDMA used an unprecedentedly large sample with
3 measurement waves to examine mediators of parenting
program effects and represents a novel approach to study
individual differences in treatment mechanisms in the field.
Similar data pooling approaches could potentially be used to
answer other questions in child and adolescent psychiatry
research that cannot be addressed in single studies or smaller
samples. Moreover, rather than using broad, composite
measures of parenting, we tested more targeted measures of
parenting behavior as possible mediators of program effects
and examined these mediators simultaneously in 1 model to
disentangle the unique mediating effects of each parenting
behavior. The diverse study sample, including 6 social
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learning—based parenting programs in 7 countries, further
increases the generalizability of our findings. That said, our
exclusion of trials targeting specific groups, such as children
with ADHD or developmental disabilities, means we cannot
generalize our findings to these groups.

Some additional limitations also warrant mention. First,
data harmonization requires making assumptions, in part
because there are no validated subscales for the discrete
parenting behaviors (eg, praise and incentives are typically
combined into 1 subscale). We therefore used item-level
matching to select items for inclusion in the parenting
behavior constructs for each trial. Although similar ap-
proaches have successfully been used in other studies,">*’
and item and scale score analyses provide preliminary evi-
dence for adequate reliability and validity, we rely on the
assumption that the different measures indeed capture the
same construct. Second, our analyses were limited by the
pooled data available. The study relied on parent reports for
both parenting and child behavior, but such reports are
susceptible to various biases, including social desirability bias,
and may result in inflated associations between variables due
to shared method variance. Furthermore, our study included
only pre- and post-intervention assessments because no as-
sessments during the intervention were available in the in-
dividual trials. However, as most changes in parenting and
child behavior occur during the intervention, such repeated
measures might provide important further insight into the
actual processes by which these interventions work and shed
light on any transactional parent—child processes.””

A deeper understanding of how parenting programs
work for individual families is essential to better tailor and
target programs. Our findings call for the use of innovative
research methodologies to further examine individual dif-
ferences in parenting program benefits and mechanisms,
including innovation in the aspects of parenting that are
measured and the timing of these assessments. Such efforts
have the potential to optimize program benefits for families
across the continuum of risk.
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