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Disruptive behavior disorders (DBDs) are common in childhood and adolescence, with global estimates of
5.7%. While parenting practices are associated with DBDs, it is not clear whether these associations reflect
causal effects or confounding. To strengthen causal inference, we meta-analyzed quasi-experimental
evidence on the relationship between parenting practices and DBD symptoms. We conducted multilevel
random-effects meta-analyses to pool results and assess evidence of heterogeneity and moderator analyses
to further investigate potential sources of heterogeneity. We identified 45 studies that used data from 28
distinct cohorts (n = 38,591) and implemented seven different quasi-experimental methods. There was
evidence of a causal effect of negative parenting practices on offspring DBD symptoms (Pearson’s r= 0.13;
95% confidence interval, CI [0.09, 0.16]; 95% prediction interval, PI [−0.08, 0.35]; n = 30,677), but no
effect of positive parenting practices (r = −0.06; 95% CI [−0.14, 0.02]; 95% PI [−0.39, 0.28]; n = 21,100).
Moderator analyses indicated that the effect of negative parenting was consistent across offspring char-
acteristics and maternal and paternal parenting but varied by type of quasi-experimental method, informant
for the exposure and outcome, and study quality. The present study thus provides evidence of a small,
harmful, causal effect of negative parenting practices on offspring DBDs. Effectively targeting such
parenting practices could reduce the substantial societal burden of DBDs, with a potential 4% decrease in
the global prevalence of DBD symptoms. This is equivalent to approximately 4.5 million school-aged
children no longer meeting clinical thresholds for DBDs, which may reduce pressure on the criminal justice,
health care, and social welfare sectors.

Public Significance Statement
Prevention programs that effectively target negative parenting practices, such as harsh and inconsistent
discipline, could reduce the prevalence of disruptive behavior disorders by 4% worldwide, possibly
preventing 4.5 million school-aged children from exhibiting clinical symptoms of disruptive behavior.
Given the substantial financial and social costs of disruptive behavior, as well as the demand they place
on services, even small shifts at the population level could yield large societal impacts. Furthermore, the
impact of successful prevention programs could be exponential across generations, as more children are
exposed to models of parenting that do not rely on negative practices.
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Disruptive behavior disorders (DBDs), which include conduct
disorder (CD) and oppositional defiant disorder (ODD), are charac-
terized by symptoms such as physical aggression, lying, stealing, and
frequently losing one’s temper. When persistent, DBDs are associated
with increased mental and physical health problems and poorer
educational and social outcomes (Fairchild et al., 2019). In addition to
these individual-level consequences, DBDs impose a substantial
financial burden on society, including costs related to health care,
education, social services, and the criminal justice system (Rissanen et
al., 2022; Rivenbark et al., 2018). Globally, an estimated 3.6% of
children meet criteria for ODD, 2.1% for CD, and thus 5.7% for any
DBD (Polanczyk et al., 2015). Given the significant individual and
societal burden of DBDs, it is crucial to understand their underlying
causes, which involve a complex interplay of genetic and environ-
mental risk factors (Fairchild et al., 2019).
Caregivers play a key role in child development, and the most

extensively studied and widely used interventions for DBDs focus
on modifying parenting practices (e.g., Eyberg et al., 2008; Pilling et
al., 2013). These interventions are based on the assumption that
parenting influences offspring’s disruptive behavior through social
learning (i.e., offspring learn disruptive behaviors by observing and
imitating their parents; Bandura & Walters, 1963) and operant con-
ditioning (i.e., parents modify their offspring’s disruptive behavior
through the use of rewards and punishments; Patterson, 1982). Parent
management training, an umbrella term to describe prevention and
intervention programs that target parenting practices, aims to improve
the parent–child relationship by reducing negative parenting practices
(e.g., harsh, coercive parenting) and promoting positive parenting
practices (e.g., warm, consistent, and supportive parenting), alongside
encouraging greater parental involvement and communication
between parents and their offspring. Experimental studies (i.e.,
randomized control trials [RCTs]) have shown that parent man-
agement training reduces child disruptive behavior, with effect
sizes that are moderate in magnitude, but highly heterogeneous
(Cohen’s d = −0.21 to −0.69; Leijten et al., 2019).
Although RCTs are considered the “gold standard” for estab-

lishing the causal effect of interventions, they do not identify which
aspect(s) of parenting interventions lead to reductions in dis-
ruptive behavior (Leijten et al., 2019). Parenting interventions
target a suite of positive and negative parenting practices, only
some or all of which could be central for the effectiveness of
interventions (Leijten et al., 2022). Quasi-experimental studies,
which estimate population-level causal effects using observa-
tional data, can be used to examine the association between
specific parenting practices (e.g., harsh discipline, coercion) and
disruptive behaviors.
Quasi-experimental studies operate within the counterfactual

framework, comparing hypothetical scenarios in which the same
individual is exposed and unexposed to a risk factor. The causal

effect of the exposure is defined as the difference between the average
outcome in each scenario. The estimation of these causal effects is
achieved either by adopting (a) methods that rely on an instrument
(e.g., regression discontinuity, Mendelian randomization, difference-
in-difference approaches) or (b) confounder-control methods (e.g.,
extensions to regression-based methods, propensity score matching).
RCTs and quasi-experimental studies ask different but complementary
questions that can be used to triangulate our understanding of the
influence of parenting practices on disruptive behavior.

Quasi-experimental studies can also address some of the chal-
lenges and limitations associated with RCTs. RCTs are expensive to
run and, as a result, often have a short follow-up duration, difficulty
recruiting a diverse range of individuals, and sometimes suffer
from different levels of attrition by intervention arm, resulting in
low external validity (Bärnighausen, Røttingen, et al., 2017;
Hernán & Robins, 2016). In comparison, quasi-experimental
studies have the potential for higher external validity as they often
use data from large, representative samples with long-term follow-
up (Bärnighausen, Tugwell, et al., 2017).

This review aims to provide a quantitative synthesis of findings
from quasi-experimental studies of parenting and DBDs. To the best
of our knowledge, only one narrative review to date has synthesized
evidence on the relationship between harsh parental discipline,
maltreatment, and antisocial behavior (Jaffee et al., 2012). In their
review, Jaffee and colleagues concluded that there was evidence
that negative parenting practices had causal effects on antisocial
behavior. They also reported evidence of reverse causation (i.e.,
parent- and child-driven effects) and familial confounding, indi-
cating that genes shared by parents and children or other aspects of
the familial environment could account for observed associations
between maltreatment or harsh discipline and antisocial behavior.

The studies included in this previous review were not quantitatively
synthesized, and since its publication, there has been a substantial
increase in the number of studies using quasi-experimental methods to
investigate this topic. Thus, a quantitative synthesis of the results from
quasi-experimental studies is both timely and important. The results
will complement existing quantitative reviews of experimental
(Mingebach et al., 2018) and observational studies (Pinquart, 2017;
Rothbaum&Weisz, 1994) on parenting practices and DBDs. We will
also examine whether any reported causal effects vary by offspring
characteristics and/or study features, namely:

1. Offspring sex: The prevalence of DBDs is higher in boys
than in girls (Polanczyk et al., 2015), which could
indicate that boys either experience a greater number of
risk factors for DBDs than girls or that these risk factors
have a greater impact on DBD in boys than in girls
(Moffitt et al., 2001). Thus, we will examine whether
the effects of parenting on disruptive behavior varied
according to offspring sex.
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2. Offspring age: There may be “sensitive periods” during
childhood or adolescence when parenting practices are more
or less influential on DBDs (Scott et al., 2018; Wachs et al.,
2014). Previous findings are mixed: some studies report
larger effects in early childhood, others find larger effects in
later childhood and adolescence, while some find a consistent
effect across developmental stages (Gardner et al., 2019;
Jeong et al., 2021; Pinquart, 2017; Rodrigues et al., 2021).
We will explore this further by considering whether our
results varied by offspring age at assessment(s).

3. Type of DBD outcome: It has been suggested that
parenting practices may have a greater influence on
broader measures of disruptive behavior (e.g., multiple
symptoms) compared to narrower, symptom-specific
measures (e.g., aggression; Pinquart, 2017). Consequently,
we will explore whether our results differed according to the
type of DBD outcome.

4. Type of quasi-experimental method: Different types of
quasi-experimental methods address different sources of
confounding (Goetghebeur et al., 2020; Pingault et al.,
2022). As such, we will examine whether the type of
quasi-experimental method used influences the magnitude
of the reported effects.

5. Time between exposure and outcome assessments: Previous
meta-analyses of parenting interventions suggest that the
effects on disruptive behavior can remain significant at
follow-up (Mingebach et al., 2018). Therefore, we will
assess whether the time between exposure and outcome
assessments moderates the effect of parenting practices on
DBD symptoms.

6. Informant for the exposure and outcome: Shared method
variance, a bias that can arise when the same informant
reports both the exposure and outcome, can inflate
associations between parenting practices and disruptive
behavior (De Los Reyes et al., 2009). To assess the potential
impact of this bias, we will compare the results from studies
where the same informant reported both the exposure and
outcome with those using different informants.

7. Study quality:Given that variations in study characteristics
can influence findings (Lipsey & Wilson, 2001), we will
evaluate whether our results differ according to the study’s
risk of bias rating.

8. Maternal or paternal parenting: Although much less
studied, paternal parenting is thought to have similar effects
on offspringDBD symptoms tomaternal parenting (Jeong et
al., 2016). To add to the literature, we will examine whether
the impact of parenting practices on DBD symptoms differs
for mothers versus fathers.

Method

Transparency and Openness

The protocol for the present review was preregistered with the
International Prospective Register of Systematic Reviews database

(CRD42020169313; Karwatowska et al., 2024) and published in a
peer-reviewed journal (Karwatowska et al., 2020). We adhered to
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (Shamseer et al., 2015; Supplemental Table S1) statement
and Meta-Analyses of Observational Studies in Epidemiology
(Stroup et al., 2000; Supplemental Table S2) reporting guidelines.
The data and scripts are available on GitHub (Karwatowska, 2025).

Study Selection

Studies meeting all of the following criteria were included in the
review:

• Only included human participants.

• Included at least one clearly defined measure of parenting
practices and at least one clearly defined measure of
disruptive behavior.

• Included a measure of parenting that was assessed either
before or concurrently with the outcome.

• Published in English, although the study could have been
conducted in any country.

• Published after January 1980.

• Used a quasi-experimental method (see definitions below).

Studies meeting any of the following criteria were excluded:

• The study was a case report, clinical trial, systematic
review, meta-analysis, or thesis.

• The study used populations selected on physical health
problems (e.g., cancer, seizures, surgery, low gestational age).

• The study used populations selected on other diagnosed
developmental disorders (e.g., language disorders, learning
disorders, motor disorders, autism spectrum disorders) or
mental health diagnoses (e.g., schizophrenia, depression,
bipolar).

Measures

Further definitions of the key terms used in the review are given in
the Supplemental Tables S3–S5.

Quasi-Experimental Studies

We broadly defined quasi-experimental studies as those that use
observational data (in contrast to RCTs) to estimate population-level
causal effects either by adopting (a) methods that rely on an
instrument (e.g., regression discontinuity, Mendelian randomiza-
tion, difference-in-difference approaches) or (b) confounder-control
methods (e.g., extensions to regression-based methods, propensity
score matching). Definitions and potential limitations of the dif-
ferent quasi-experimental studies included in this review are
available in the Supplemental Table S3.

Positive and Negative Parenting Practices

We defined positive parenting practices as being warm, sensitive,
or child-centered (e.g., use of praise or interest in offspring’s
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hobbies) and negative parenting practices as being harsh or
insensitive (e.g., shouting, threatening behavior).We did not include
physical discipline, abuse, or violence, as these do not represent
“normative” parenting practices. We treated positive and negative
parenting practices as separate constructs, as they are thought to
have unique influences on offspring disruptive behavior (Hipwell et
al., 2008; Oliver et al., 2014; Pettit et al., 1997).

DBD Symptoms

We defined the outcome either by symptoms (e.g., conduct
problems [CP], externalizing problems) or clinical diagnoses (e.g.,
CD, ODD, psychopathy, antisocial personality disorder) associated
with disruptive behavior, which we refer to broadly as DBD
symptoms. Further definitions are available in the Supplemental
Table S5.

Search Strategy

We searched Embase, APA PsycInfo, and MEDLINE for peer-
reviewed studies written in English and published from January
1980 to April 2024. Search terms are reported in full in the
Supplemental Table S6 and included terms relating to DBDs,
parenting practices, and quasi-experimental methods. Two authors
(LK and FS) independently screened the titles and abstracts of all
articles retrieved from the searches. The full texts of all potentially
eligible studies were also reviewed by two authors (LK and FS
or BLDS).

Data Extraction

After the full-text screen, two authors (LK and JRB) indepen-
dently extracted data from all eligible studies, including information
on sample size, confounder adjustment, and effect sizes. The
original study authors were contacted when this information was
either missing or incomplete. When multiple effect sizes were
available, the most conservative estimate (i.e., with the greatest
degree of control for confounding) was extracted.

Risk of Bias

We adapted the Newcastle–Ottawa scale (Wells et al., 2000) to
include questions relevant to quasi-experimental studies. Additional/
adapted questions included control for environmental and genetic
confounders (Supplemental Table S7, Questions 5 and 6), whether the
exposure and outcome were reported by different informants
(Question 8), and whether the exposure and outcome were assessed
longitudinally (Question 9). An overall score was derived by summing
the scores across all items (highest possible score = 10), and the 33rd
and 66th percentiles were used to categorize the studies into one of
three categories used in the original Newcastle–Ottawa scale: “very
high risk of bias” (score below 5.5), “high risk of bias” (score between
5.5 and 7), or “high quality” (score above 7). For studies that
reported multiple effect estimates in different categories (e.g.,
high quality and high risk of bias), we gave the study an overall
rating that corresponded to the highest category (e.g., high
quality). One author (LK) coded study quality, and any questions
were discussed with two members of the team (BLDS and J-BP).

Effect Size Transformation, Interpretation, and
Significance

Most studies measured parenting practices and DBD symptoms
on a continuous scale. If the effect parameters were not already
standardized (i.e., reported as [Pearson’s correlations] r), these were
transformed into Pearson’s correlations using the formulae reported
in Supplemental Table S8. Therefore, the results from the meta-
analyses represent the association between a 1 SD difference in a
standardized parenting practices score and corresponding changes in
a standardized offspring DBD score.

For negative parenting practices measures, a positive effect size
(r) indicates that higher levels of negative parenting (e.g., more
harsh or inconsistent discipline) are associated with more DBD
symptoms. A negative effect size suggests that negative parenting is
associated with lower levels of DBD symptoms. For positive
parenting practices measures, a positive effect size indicates that
higher levels of positive parenting (e.g., more warm and affectionate
parenting practices) are associated with more DBD symptoms,
while a negative effect size suggests an association with lower levels
of DBD symptoms.

If standard errors of the reported parameters were not available,
they were calculated using the sample sizes and reported p values.

Multilevel Random-Effects Model

All analyses were conducted in R (4.1.0) using the metafor
(Version 4.3-7; Viechtbauer, 2010) package. As most studies (k =
36; 80%) reported estimates for multiple measures of parenting
practices and many studies (k = 28; 62%) used data from the same
data sources (i.e., the same cohort), we fitted three-level linear
random-effects models (Assink & Wibbelink, 2016) with the re-
ported effect estimate nested within study nested within cohorts (see
Supplemental Figure S1), which resulted in an overall “pooled” r.

To evaluate possible publication bias, we created funnel plots to
check for asymmetry in the distribution of estimates according to
their precision and conducted various additional analyses, including
Egger’s test of heterogeneity (Rodgers & Pustejovsky, 2021) and
leave-one-out analyses to recalculate the Egger’s test when certain
effect estimates were excluded (Viechtbauer & Cheung, 2010).

We also examined potential heterogeneity using the Cochrane Q,
I2, and τ2 statistics. We interpreted an I2 of more than 50% as an
indication of moderate heterogeneity (Higgins et al., 2019). To
further investigate possible sources of heterogeneity, we conducted
another set of leave-one-out analyses where we recalculated theQ,
I2, and τ2 statistics to see if statistical inferences changed when
certain effect estimates were excluded.

Moderator Analyses

We performed moderator analyses using a priori factors to check
whether the pooled estimates differed according to participant
characteristics and/or study features. The significance of between-
group heterogeneity was assessed by theWald test. Pooled estimates
were calculated only if there were at least three effect sizes in each
category/level and if there was no strong evidence of between-study
heterogeneity.
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Population Attributable Impact

We estimated the impact of intervening on parenting, which we
call the “population attributable impact,” as the number of cases of
DBDs that could be prevented if an effective parenting intervention
were available. Assuming the population prevalence of clinically
relevant symptoms of DBDs is 5.7% (Polanczyk et al., 2015), and
this corresponds to the top 2.5% “tail” of the distribution of a
standardized DBD score (normally distributed with a mean = 0 and
standard deviation [SD]= 1), we derived the DBD score value above
which a diagnosis would be recorded (denoted by z). We then used
our estimated pooled meta-analytic effect (assuming causality) to
estimate the change in the mean DBD score (z) resulting from a 0.33
SD change in parenting practices, which corresponds to the effect
size observed in parenting interventions (see Jeong et al., 2021). We
then recalculated the area of the tail that would be greater than our
new z. The difference between the two z values was interpreted as
the number of individuals that would have previously exhibited
clinical levels of DBD symptoms who would no longer reach
the clinical threshold after the hypothetical intervention (see
Supplemental Figure S2 for a visualization).

Protocol Deviations

Although the original protocol outlined a meta-analysis of all risk
factors for DBDs (Karwatowska et al., 2020, 2024), we identified a
large number of eligible studies (number of studies [k] = 181) in our
initial searches. As a result, we chose to focus this review on a subset
of studies specifically examining parenting practices. Additionally,
we conducted post hoc analyses on one potential moderator,
maternal versus paternal parenting practices, as this was relevant to
the exposure considered in this article and not to the broader meta-
analysis on all risk factors. These decisions represent deviations
from the original study protocol.

Results

Search Results

The study selection procedures are summarized in Supplemental
Figure S3. Details of studies following full-text screening, along
with the rationale for exclusion, are presented in Supplemental
Table S9. We identified 45 studies that examined data from 28 distinct
cohorts. The total analytic sample was 38,591 individuals (48.1%
female), the mean age at which parenting practices were assessed was
10.37 years, and themean age at whichDBD symptomswere assessed
was 11.62 years. Further information on the included studies appears
in Table 1.

Descriptive Analyses

The 45 studies included in the meta-analyses assessed nine types
of positive parenting practices and 14 types of negative parenting
practices (Table 2). They used a total of seven different quasi-
experimental methods, including the adoption design, discordant
monozygotic twin design, discordant sibling design, extended
children of twins design, in-vitro fertilization design, propensity
score matching analyses, and within-person fixed effects analyses
(Table 3).

From the 45 studies, we extracted 155 adjusted effect sizes
(number of individuals [n] = 38,591), including 35 effect sizes for
positive parenting measures (k = 17; n = 21,100; Supplemental
Table S9) and 120 effect sizes for negative parenting measures (k =
38; n = 35,201; Supplemental Table S10). Across all studies, most
of the parenting measures focused on maternal parenting practices.
While 13 studies (28.9%) assessed maternal parenting practices
only, none solely assessed paternal parenting practices. Fourteen
studies (31.1%) included separate and 18 studies (40.0%) combined
measures of maternal and paternal behavior.

In terms of offspring characteristics, most studies (k = 38;
69.1%) included mixed-sex samples. Four studies (7.3%) included
male-only samples, and three (5.5%) included female-only sam-
ples. In almost half of the studies (k = 22; 48.9%), the majority
ancestry was White; in four studies (8.9%), it was Asian; in one
study (2.2%), it was Hispanic; and in one study (2.2%), it was
African American. Ancestry was not reported in two out of five
studies (k = 17; 37.8%).

Most studies (k = 34; 73.8%) were longitudinal with repeated
measures available on participants over time. One in five
studies (k = 9; 20.0%) did not account for any covariates. Of the
studies that adjusted for at least one covariate, the most common
were offspring sex (k = 21; 20.0%) and offspring age (k =
18; 17.1%).

Main Meta-Analytic Results

The multilevel random-effects model for negative parenting
found a moderate effect on offspring DBD symptoms (pooled
Pearson’s r = 0.13; 95% confidence interval, CI [0.10, 0.17]; 95%
prediction interval, PI [−0.08, 0.35]; n = 35,201). The results
suggest that an increase in negative parenting practices is associated
with an increase in offspring DBD symptoms. There was low effect
heterogeneity (I2= 21.19; τ2< .0001). As shown in Figure 1 and the
moderator analyses (below), the reported estimates seem to vary by
study quality (green to red = high quality to very high risk of bias;
see Supplemental Table S11 for a descriptive summary of the
studies by risk of bias category). The association between negative
parenting practices and offspring DBD symptoms was more con-
sistent in the high-quality studies (those coded in green) than in
studies with high risk of bias (those coded in red). The meta-analysis
of positive parenting practices found no association with DBD
symptoms and greater variability across studies (r = −0.06; 95% CI
[−0.14, 0.02]; 95% PI [−0.40, 0.28]; n = 21,100; I2 = 42.20%; τ2 =
.0264; Figure 2).

Sensitivity Analyses

Publication Bias

To assess publication bias (i.e., whether the studies included in
the meta-analyses that had smaller sample sizes preferentially re-
ported estimates in the expected direction), we visually examined
funnel plots and conducted Egger’s test for asymmetry. Publication
bias is suspected if the funnel plots are asymmetrical, supported by a
p value of the Egger’s test below the significance threshold of .05.
For positive parenting measures, there was no indication of pub-
lication bias (p = .583; Supplemental Figure S4A). The funnel plot
for negative parenting was asymmetrical, and Egger’s test was
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significant (p < .001; Supplemental Figure S4B). While this may
suggest the presence of publication bias, the results from Egger’s
test should be interpreted with caution as significant results can arise
from other confounding factors.
To understand whether publication bias was driven by any

particular studies, effect sizes, or study features, we reran Egger’s
test for heterogeneity after removing each effect size, study, cohort,
quasi-experimental type, or risk of bias category from the analyses
in turn. We then compared the results from these Egger’s tests to the
original results to assess whether the p value became larger, which
would suggest that publication bias was weakened when those
selected effect sizes were left out. The resulting p values suggested
that no individual effect size, study, or cohort was driving the
publication bias in the studies reporting negative parenting measures
(see Supplemental Figures S5–S7). Publication bias was slightly
weakened when the studies categorized as very high risk of bias
were removed (k = 11; number of effect sizes [ES] = 54;
Supplemental Figure S8A), but not when those categorized as high
risk of bias (k = 5; ES = 54; Supplemental Figure S8B) or high
quality (k = 22; ES = 50; Supplemental Figure S8C) were removed.

Leave-One-Out Analyses

Leave-one-out analyses indicated that the overall pooled estimate
for negative parenting was not unduly influenced by individual
effect sizes, studies, or cohorts. The meta-analytic effect size (r)

ranged from 0.13 to 0.14 after omitting each of the 120 effect
sizes, 38 studies, and 23 cohorts in turn (see Supplemental
Figures S5–S7).

Meta-Analysis Results for the Highest Quality Studies

As there was evidence of publication bias in very high-risk-of-
bias studies, we excluded effect estimates from these studies and
reran our meta-analysis. This produced our most conservative
pooled estimate (r = 0.13; 95% CI [0.09, 0.17]; 95% PI [−0.09,
0.34]; k = 27; ES = 68; n = 30,677).

Moderator Analyses

To identify potential sources of heterogeneity in the association
between parenting practices and offspring disruptive behavior, we
ran moderator analyses defined by a set of prespecified variables,
including participant (e.g., sex, age at outcome) and study features
(e.g., type of DBD outcome, type of quasi-experimental method
used, time between exposure and outcome assessment, whether the
exposure and outcomes were reported by the same informant, data
quality, and maternal vs. paternal parenting; see Table 4). The
moderator analyses were only run for negative parenting measures
as the meta-analytic results for positive parenting were not sig-
nificant, and there were an insufficient number of estimates available
for moderator analyses (see Supplemental Figures S10–S13).

In terms of participant characteristics, the results suggested that
the association between negative parenting practices and DBD
symptoms did not differ depending on the percentage of females
in the sample nor offspring age at either exposure or outcome
assessment, after controlling for time between assessments (all
nonsignificant, pmoderator > .05; Table 4).

Regarding study features, the results suggested that the effect of
negative parenting practices on offspring disruptive behavior was
similar regardless of the DBD outcome, including CP, CD, and
antisocial personality disorder; the amount of time between expo-
sure and the outcome assessments; or whether mother’s or father’s
parenting was assessed (all nonsignificant, pmoderator > .05; Table 4).

Although we were not able to include all quasi-experimental
methods in the moderator analyses due to small numbers of effect
sizes, there was evidence that the magnitude of the effect differed
depending on the quasi-experimental method used in the study
(pmoderator = .027; Supplemental Figure S10). Further analyses
suggested that adoption studies (r = 0.19; 95% CI [0.12, 0.25];
k = 13; ES = 26; n = 1,468) reported the largest effects, followed
by discordant sibling studies (r = 0.17; 95% CI [0.09, 0.26]; k =
7; ES = 15; n = 22,362), discordant twin studies (r = 0.08; 95%
CI [0.05, 0.12]; k = 14; ES = 70; n = 13,271), and finally within-
person fixed effect studies (r = 0.07; 95% CI [−0.06, 0.20]; k =
2; ES = 5; n = 661).

There was also evidence that the association between negative
parenting practices and offspring disruptive behavior was influenced
by whether the exposure and outcome were rated by the same
informant (pmoderator < .001; Supplemental Figure S11). The pooled
effect was smaller when the exposure and outcome were rated by
different people (r= 0.09; 95%CI [0.04, 0.13]; k= 21; ES= 54; n=
14,303) compared to when exposure and outcome were reported by
the same informant (r = 0.17; 95% CI [0.13, 0.22]; k = 23; ES = 65;
n = 30,280).

Table 2
Descriptive Summary of the Positive and Negative Parenting
Practices Measured in the Included Studies

Measure k (%) ES (%)

Positive parenting measures
High versus low parental warmth 10 (50%) 15 (43%)
Positive versus negative parent–child

relationship
3 (15%) 4 (11%)

Positive versus negative parental feeling 2 (10%) 3 (9%)
High versus low autonomy support 1 (5%) 4 (11%)
High versus low family bonding 1 (5%) 4 (11%)
Effective versus poor parent–child

communication
1 (5%) 2 (6%)

High versus low parental involvement 1 (5%) 2 (6%)
High versus low parental monitoring 1 (5%) 1 (3%)
Total 17 35

Negative parenting measures
High versus low harsh discipline 10 (19%) 23 (19%)
High versus low parent–child conflict 9 (17%) 41 (34%)
High versus low parental hostility 7 (14%) 15 (13%)
Overreactive versus calm parenting 7 (14%) 10 (8%)
Negative versus positive parental feeling 5 (10%) 6 (5%)
Low versus high parental involvement 4 (8%) 4 (3%)
High versus low coercive parenting 3 (6%) 5 (4%)
High versus low parental criticism 2 (4%) 6 (5%)
Low versus high parental warmth 2 (4%) 6 (5%)
High versus low overprotective parenting 1 (2%) 2 (2%)
Negative versus positive parent–child

relationship
1 (2%) 1 (1%)

Poor versus effective parent–child
relationship

1 (2%) 1 (1%)

Total 38 120

Note. Some studies reported estimates for both positive and negative
parenting practices. k = number of studies; ES = number of effect sizes.
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The analyses of study quality suggested that the degree of risk of
bias in a study was associated with the pooled estimates for negative
parenting (pmoderator = .024; Supplemental Figure S12). Studies
judged to be very high risk or high risk of bias reported the largest
effects (r= 0.15; 95%CI [0.09, 0.22]; k= 11; ES= 52; n= 8,792 and r
= 0.19; 95%CI [0.10, 0.29]; k= 5; ES= 18; n= 23,063, respectively),
and studies judged to be high quality reported the smallest effects (r =
0.11; 95% CI [0.06, 0.15]; k = 22; ES = 50; n = 14,318).

Calculation of the Population Attributable Impact of
Negative Parenting Practices

To estimate the impact of intervening on negative parenting,
we calculated the “population attributable impact” of negative

Table 3
Descriptive Summary of the Participant Characteristics and Study
Features of the Included Studies

Characteristic k %

Mean percentage female 48.1
Mean percentage of mothers 79.3
Mean percentage of fathers 19.9
Majority ancestrya

White 22 48.9
Asian 4 8.9
Hispanic 1 2.2
African American 1 2.2
Not reported 17 37.8

Year of publication
1995–1999 1 2.2
2000–2004 5 11.1
2005–2009 7 15.6
2010–2014 15 33.3
2015–2019 10 22.2
2020–2024 7 15.6

Geographical regionb

USA 24 51.1
U.K. 14 29.8
Canada 2 4.3
China 1 2.1
Sweden 1 2.1
Puerto Rico 1 2.1
The Netherlands 1 2.1
Not reported 3 6.4

Cohortb

Early Growth and Development Study 8 16.7
Twins Early Development Study 7 14.6
Sibling Interaction and Behavior Study 3 6.2
Twin Study of Behavioral and Emotional

Development in Children
3 6.2

Northeast–Northwest Collaborative
Adoption Projects

2 4.2

Wales Adoption Cohort Study 2 4.2
Beijing Twin Study 1 2.1
Boricua Youth Study 1 2.1
Cardiff in-vitro fertilization study 1 2.1
Cardiff Study of All Wales and North West

of England Twins
1 2.1

Environmental Risk Longitudinal Twin
Study

1 2.1

Fragile Families and Child Wellbeing Study 1 2.1
Healthy Babies Healthy Children 1 2.1
Minnesota Twin Family Study 1 2.1
National Longitudinal Study of Youth 1 2.1
National Longitudinal Survey of Children

and Youth
1 2.1

Nonshared Environment and Adolescent
Development project

1 2.1

Ontario Child Health Study 1 2.1
Panel Study of Income Dynamics—Child

Development Supplement study
1 2.1

Pittsburgh Youth Study 1 2.1
Research on Adolescent Development And

Relationships
1 2.1

Sisters and Brothers Study 1 2.1
The Twins, Family and Behavior 1 2.1
Twin Study of Behavioral and Emotional

Development in Adolescents
1 2.1

Twin and Offspring Study in Sweden and
from the Twin Study of Child and
Adolescent Development both from the
Swedish Twin Registry

1 2.1

(table continues)

Table 3 (continued)

Characteristic k %

Virginia Adult Twin Study of Psychiatric
and Substance Use Disorders

1 2.1

Not reported 4 8.3
Quasi-experimental methodb

Adoption study 16 35.6
Discordant twin study 15 33.3
Discordant sibling study 9 20
Within-person fixed effects 2 4.4
Extended children of twins study 1 2.2
In-vitro fertilization study 1 2.2
Propensity score matching 1 2.2

Study designb

Longitudinal 34 73.9
Cross-sectional 12 26.1

Informants for the exposure and outcomeb

Concordant 26 50.0
Discordant 26 50.0

Number of covariates in analyses
0 9 20.0
1 6 13.3
2 14 31.1
3 5 11.1
4 4 8.9
5 3 6.7
6 3 6.7
7 1 2.2

Type of covariatesb

Child sex 21 20.0
Child age 18 17.1
Prior disruptive behavior disorder 8 7.6
Adoption factors 8 7.6
Marital status/quality 7 6.7
Other factors 7 6.7
Socioeconomic factors 6 5.7
Prior parenting 6 5.7
Obstetric complications 6 5.7
Ethnicity 4 3.8
Other parenting factors 3 2.9
Parental psychopathology 3 2.9
In utero exposure to toxins 3 2.9
Home environment 2 1.9
Interactions between variables 1 1.0
Birth order 1 1.0
Parent age 1 1.0

Note. k = number of studies; % = percentage.
a Calculated from the total number of cohorts. b Calculated from the total
number of effect sizes.
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Figure 1
Forest Plot of the Effect of Negative Parenting Practices on Offspring Disruptive Behavior
Disorder Symptoms

(Figure continues)
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parenting, that is, the number of individuals that might no longer
exhibit clinically relevant DBD symptoms if the mean score of
negative parenting could be reduced. Using our most conservative
estimate (i.e., excluding studies judged to be very high risk of bias; r
= 0.126), we calculated that an effective hypothetical intervention
would lead to a 4% reduction in the prevalence of clinically relevant
DBD symptoms worldwide, the equivalent of approximately 4.5
million school-aged children worldwide no longer exhibiting clinical
levels of DBD symptoms (see Supplemental Figure S1).

Discussion

This study is the first to quantitatively synthesize quasi-
experimental evidence on the effect of parenting practices on
offspring DBD symptoms. To be included, studies had to have
used a quasi-experimental method, that is, methods that can
estimate population-level causal effects from observational data
by either (a) using an instrument or (b) applying confounder-
control techniques. The analyses included 45 studies using data
from 28 distinct cohorts with a total of 38,591 participants.
The findings suggest that negative, but not positive, parenting

practices have a small causal effect on offspring DBD symptoms.
Our most conservative meta-analytic effect indicated that a one-unit
increase in a standardized negative parenting practices score (e.g.,
equivalent to an increase of 0.58 points on the negativity subscale of
the Iowa Family Interaction Rating Scales; Williamson et al., 2011)
was associated with a 0.13 SD increase in standardized DBD score
(e.g., equivalent of an increase of 0.17 points on the Conduct
Problems subscale of the Strength and Difficulties Questionnaire;
Mieloo et al., 2012).
The present study complements previous meta-analyses on

experimental (i.e., RCTs) and “non-quasi-experimental” (i.e., cor-
relational) studies (Cooke et al., 2022; Mingebach et al., 2018;
Pinquart, 2017; Rothbaum & Weisz, 1994). Quasi-experimental
studies can address some of the limitations of these other research
designs. For example, many “non-quasi-experimental” studies do
not adequately adjust for confounding (e.g., genetic or environ-
mental confounders) or address reverse causality (i.e., parent- vs.
child-driven effects; Jaffee et al., 2012). In comparison, quasi-

experimental studies can account for shared genetics (e.g., family-
based studies) and environmental confounders (e.g., baseline
characteristics via fixed effects). Experimental studies often use
relatively small clinical or at-risk samples, limiting generalizability.
In contrast, quasi-experimental studies frequently use large samples
from population-based cohort studies (Bärnighausen, Tugwell, et
al., 2017). In this way, quasi-experimental studies allow us to study
normative types of parenting practices and subclinical DBD
symptoms, which can complement the evidence provided by
experimental studies.

The present study included 45 studies, allowing us to identify
potential sources of heterogeneity in the association between
negative parenting practices and DBD symptoms. We observed
four key findings. First, our results did not differ depending on
offspring sex, offspring age, type of DBD symptom, or whether
mother’s or father’s parenting was assessed. Although DBDs are
more prevalent in boys than girls (Polanczyk et al., 2015), our results
are consistent with previous studies in showing that this sex dif-
ference does not arise because negative parenting practices are more
strongly associated with boys’ DBDs than girls’ DBDs (Lysenko et
al., 2013; Pinquart, 2017). Similarly, the effect of parenting did not
vary depending on the age of offspring at either exposure or outcome
assessment, nor the time between exposure and outcome assess-
ments. This is consistent with research suggesting that the effects of
parenting interventions are similar across a wide range of ages
(Gardner et al., 2019). The effect of paternal parenting is much less
researched than maternal parenting, and therefore, our findings of no
difference between maternal and paternal parenting address a key
gap in the literature (Jeong et al., 2016, 2021). Finally, the effect of
parenting practices did not vary according to the different outcomes
(e.g., CP, ODD, externalizing symptoms), suggesting that pre-
ventative parenting interventions are likely to have a similar impact
on different types of DBDs.

Second, our findings indicate that the estimated effect of negative
parenting on disruptive behavior varied according to the type of
quasi-experimental method used. Different quasi-experimental
methods account for specific types of confounding and can help us
understand more fully the association between parenting practices
and DBDs. Among the four types of quasi-experimental methods

Figure 1 Note (continued). Results are ordered by risk of bias score, with the color scheme indicating study
quality: green representing studies scoring higher on the adapted Newcastle–Ottawa scale (“high quality”) and
red representing studies scoring lower (“very high risk of bias”). The percentages shown in the column to the left
of Pearson’s r [95% CIs] represent the weights assigned to each estimate in the meta-analysis. BeTwiSt =
Beijing Twin Study; CaStANET=Cardiff Study of AllWales andNorthWest of England Twins; CardiffIVF=
Cardiff in-vitro fertilization Study; E-Risk = Environmental Risk Longitudinal Twin Study; EGDS = Early
Growth and Development Study; FFCWS = Fragile Families and Child Wellbeing Study; MTFS =Minnesota
Twin Family Study; N2CAP = Northeast–Northwest Collaborative Adoption Projects; NEAD = Nonshared
Environment and Adolescent Development project; NLSCY = National Longitudinal Survey of Children and
Youth; NLSY79 = National Longitudinal Study of Youth; NR_1 = Not Reported 1; NR_2 = Not Reported 2;
NR_3 =Not Reported 3; OCHS =Ontario Child Health Study; PYS = Pittsburgh Youth Study; SBS = Sisters
and Brothers Study; SIBS= Sibling Interaction and Behavior Study; TBED-A= Twin Study of Behavioral and
Emotional Development in Adolescents; TBED-C= Twin Study of Behavioral and Emotional Development in
Children; TEDS = Twins Early Development Study; TFaB= The Twins, Family and Behavior; TOSS= Twin
and Offspring Study in Sweden and from the Twin Study of Child and Adolescent Development both from the
Swedish Twin Registry; VATSPSUD = Virginia Adult Twin Study of Psychiatric and Substance Use
Disorders; Outcomes: ASPD = antisocial personality disorder; CP = conduct problems; EXT = externalizing
symptoms; ODD = oppositional defiant disorder; r = Pearson’s r correlation; 95% CI = 95% confidence
intervals; RE = random effects. See the online article for the color version of this figure.

1374 KARWATOWSKA ET AL.

https://doi.org/10.1037/bul0000495.supp


included in the moderator analyses, larger effect sizes were observed
for adoption and discordant sibling designs than for discordant twin
and within-person fixed effects designs. The designs that reported
the largest effects are those that provide the least control for con-
founding. For example, adoption studies do not automatically
control for genetic confounding that arises from evocative gene–
environment correlations or environmental confounders such as the
prenatal environment (Thapar & Rice, 2021). In comparison, de-
signs that yielded smaller pooled estimates, such as discordant
twin studies, offer more control for genetic and shared envi-
ronmental confounding (McAdams et al., 2021). For instance,
fixed effects studies adjust for all time-invariant unmeasured

confounding, both genetic and environmental, as each individual
acts as their own control (Gunasekara et al., 2014). However,
because only two studies in our sample used fixed effects, firm
conclusions about this design cannot be drawn.

In line with prior work (Jaffee et al., 2012), our moderator analyses
on the type of quasi-experimental method suggest that some of the
effects of negative parenting on DBD symptoms reported in previous
research are likely to reflect genetic and environmental confounding.
Our findings make it clear that no single quasi-experimental method
can address all confounders (Goetghebeur et al., 2020; Lawlor et
al., 2016; Munafò & Davey Smith, 2018). This underscores the
importance of triangulating across different methods and developing

Figure 2
Forest Plot of the Effect of Positive Parenting Practices on Offspring Disruptive Behavior Disorder Symptoms

Note. Results are ordered by risk of bias score, with the color scheme indicating study quality: green representing studies scoring higher on the adapted
Newcastle–Ottawa scale (“high quality”) and red representing studies scoring lower (“very high risk of bias”). The percentages shown in the column to the left
of Pearson’s r [95%CIs] represent the weights assigned to each estimate in the meta-analysis. BYS (F)=Boricua Youth Study—Females; BYS (M)=Boricua
Youth Study—Males; BeTwiSt = Beijing Twin Study; E-Risk = Environmental Risk Longitudinal Twin Study; EGDS = Early Growth and Development
Study; FFCWS = Fragile Families and Child Wellbeing Study; HBHC = Healthy Babies Healthy Children; N2CAP = Northeast–Northwest Collaborative
Adoption Projects; NLSCY=National Longitudinal Survey of Children and Youth; NLSY79=National Longitudinal Study of Youth; PSID= Panel Study of
Income Dynamics—Child Development Supplement; RADAR=Research on Adolescent Development and Relationships; SBS= Sisters and Brothers Study;
TBED-C = Twin Study of Behavioral and Emotional Development in Children; TEDS = Twins Early Development Study; WACS=Wales Adoption Cohort
Study; ASPD= antisocial personality disorder; CP= conduct problems; EXT= externalizing symptoms; ODD= oppositional defiant disorder; r= Pearson’s r
correlation; 95% CI = 95% confidence intervals; RE = random effects. See the online article for the color version of this figure.
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novel quasi-experimental approaches, in particular designs such as
g-methods that have not yet been implemented.
Third, our results highlight the potential impact of shared method

variance (Podsakoff et al., 2003). An equal number of studies relied
on discordant versus concordant raters. The results from the
moderator analyses suggested that reported effects were nearly twice
as large when the informants were the same compared to when they
were different. This is consistent with previous meta-analyses on
other mental health measures (Francis et al., 2023; Schoeler et al.,
2018). In nonquasi-experimental studies, reports of parenting
practices and offspring DBDs tend to come from a single source,
which likely inflates estimates of association. This may explain why
previous meta-analyses of nonquasi-experimental studies report
larger effect sizes compared to the pooled effect we report from
quasi-experimental evidence.
Fourth, the higher the quality of the study, the smaller the reported

effects. The study quality was deemed higher with better control for
confounders, when different informants were included for the

exposure and outcome and when the study included observational
measures that are not prone to recall bias. In addition, higher quality
studies were also more likely to be longitudinal and control for
preexisting levels of offspring DBDs. This reduces the likelihood of
reverse causation (i.e., child-driven effects) whereby children who
have more DBD symptoms evoke more negative parenting behavior
(as shown by bidirectional associations in family-based cross-
lagged models; Zvara et al., 2018). Taken together, our findings
suggest that future research on the impact of parenting on DBDs
must strive to account for genetic and environmental confounding
and child-driven effects by triangulating across different study
designs and analyses (e.g., discordant twin design, fixed effects
analysis).

Although RCTs of parenting interventions cannot be directly
compared to quasi-experimental studies of parenting practices, it is
important to discuss the reasons that our estimates are lower than
those reported in previous meta-analyses of RCTs (Mingebach et al.,
2018). First, RCTs do not only target parenting practices, but they

Table 4
Meta-Analytic Associations Between Negative Parenting Practices and Offspring Disruptive Behavior Disorder
Symptoms for the Variables Included in the Moderator Analyses

Term k ES Ind r

95% CI

LL UL

Offspring sex
Intercept 33 91 34,641 0.132 0.077 0.187
Increasing % female 33 91 34,641 0.000 −0.001 0.001

Age at outcome assessment
Intercept 37 118 35,201 0.198 0.131 0.264
Increasing age 37 118 35,201 −0.004 −0.009 0.000
Time between assessments 37 118 35,201 −0.010 −0.024 0.005

Age at exposure assessment
Intercept 37 118 35,201 0.198 0.131 0.264
Increasing age 37 118 35,201 −0.004 −0.009 0.000
Time between assessments 37 118 35,201 −0.014 −0.029 0.001

Time between assessments
Intercept 37 118 35,201 0.152 0.106 0.197
Increasing time 37 118 35,201 −0.012 −0.027 0.003

Type of DBD outcome
Conduct problems 14 34 11,642 0.146 0.086 0.205
Antisocial personality disorder 2 9 3,139 0.050 −0.075 0.174
Conduct disorder 3 8 2,918 0.084 −0.034 0.202
Externalizing behavior 16 35 20,174 0.135 0.078 0.193
Oppositional defiant disorder 3 5 811 0.131 −0.002 0.264
Other DBD 3 29 956 0.133 −0.002 0.268

Type of quasi-experimental method
Discordant twin study 14 70 13,271 0.082 0.03 0.135
Adoption study 13 26 1,468 0.185 0.121 0.25
Discordant sibling study 7 15 22,362 0.174 0.091 0.257
Within-person fixed effects 2 5 661 0.068 −0.063 0.199

Informant for exposure and outcome
Concordant 23 66 30,280 0.173 0.131 0.215
Discordant 21 54 14,303 0.087 0.043 0.131

Data quality
High quality 22 50 14,318 0.105 0.056 0.153
High risk 5 18 23,063 0.192 0.099 0.286
Very high risk 11 52 8,792 0.154 0.085 0.223

Maternal versus paternal parenting
Combined 14 25 8,117 0.113 0.054 0.172
Maternal 25 67 33,953 0.140 0.096 0.184
Paternal 12 28 8,278 0.151 0.094 0.208

Note. k = number of studies; ES = number of effect sizes; Ind = number of individuals; r = Pearson’s r correlation; CI =
confidence interval; LL = lower limit; UL = upper limit; DBD = disruptive behavior disorder.
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also influence other potential risk factors for offspring DBDs, such
as parental relationship quality and parental psychopathology
(Jeong et al., 2021; Weber et al., 2019). The estimates included in
the current meta-analysis measured the effect of positive and
negative parenting practices, with many studies controlling for other
variables, such as parental symptoms of depression and marital
conflict.
Second, RCTs often use at-risk or clinical samples, and inter-

vention effects tend to be stronger when offspring DBD symptoms
are more severe (Menting et al., 2013). For example, in a meta-
analysis of RCTs, the magnitude of effects increased as the “level of
prevention” increased from universal (i.e., community samples; r =
−0.104), selected (i.e., families with higher levels of risk factors for
offspring DBDs; r=−0.134), indicated (i.e., families with emerging
offspring DBDs; r = −0.265), and finally treatment prevention
programs (i.e., families [self-] referred to outpatient clinics; r =
−0.326; Leijten et al., 2019). Consequently, the smaller effects
identified in the present study may reflect the characteristics of the
samples included, which were predominantly community-based
samples, where DBD symptoms are typically less severe than in
clinical populations.
Finally, positive parenting had a small and nonsignificant effect

on offspring DBD symptoms (pooled r = −0.06; 95% CI [−0.15,
0.03]). This result differs from RCTs, which include positive par-
enting practices as one of the key components (Leijten et al., 2019,
2022). Although our analyses for positive parenting were less
powered than for negative parenting (positive parenting standard
error [SE] = 0.0427, negative parenting SE = 0.0180), the pooled
estimate was derived from 18 studies including 21,100 individuals.
Furthermore, although nonsignificant, the results were in the ex-
pected direction, with higher levels of positive parenting practices
related to fewer DBD symptoms. Emphasizing positive parenting
practices may be particularly important in targeted prevention
programs for families with emerging or current DBD symptoms,
whereas universal prevention programs may benefit from reducing
negative parenting practices. It is also likely that the therapeutic
parenting support offered by parenting programs is not directly
comparable to parenting practices as they naturally occur in the
community. Interventions represent a case of “what can be,” rather
than “what is.” They may enable parents to be substantially more
consistent and targeted in their behavior than is typically observed in
the community. This could, in part, contribute to larger parenting
effects in RCTs compared with quasi-experimental studies.

Implications for Prevention and Intervention
Strategies for DBDs

Although the present study did not directly examine parenting
interventions, we believe that the findings may provide insight
for current interventions, especially universal prevention efforts.
Fathers are underrepresented in parenting interventions; our results
suggest that changing fathers’ parenting should have as much of a
beneficial effect on preventing or reducing offspring DBD symp-
toms as changing mothers’ parenting (Lundahl et al., 2008; Panter-
Brick et al., 2014). Our findings also suggest that in nonclinical
samples, interventions that focus solely on promoting positive
parenting practices may be less effective than those that also focus
on reducing negative parenting practices.

Although the present study provides evidence consistent with a
causal effect of negative parenting practices on DBDs, this effect is
small in magnitude. This finding strongly suggests that there are
many other causal influences for the development of DBDs.
Candidate risk factors include peer deviance, parental psychopa-
thology, and social disadvantage (Jaffee et al., 2012). Future
research should quantitatively synthesize the quasi-experimental
evidence for these factors to better understand how multiple causal
influences come together to influence both risk and resilience.

Finally, even a small causal effect can have a substantial public
health impact (Carey et al., 2023). We estimate that a 0.33 SD
reduction of negative parenting practices, an effect size commonly
observed in universal parenting interventions (Jeong et al., 2021),
could result in approximately 4.5 million school-aged children
worldwide no longer meeting clinical thresholds for DBD symptoms.
Given the long-term adverse consequences of DBDs (Fairchild et al.,
2019), preventing even a small fraction of the population from
developing these symptoms is expected to have large downstream
benefits for individuals and society (Burt et al., 2018; Funder & Ozer,
2019). In addition, the benefits of effective prevention programs could
be exponential across generations, as more children are exposed to
models of parenting that do not rely on negative practices.

Limitations

While this quantitative review of quasi-experimental evidence of
the association between parenting practices and offspring DBDs is
novel, it is characterized by several limitations. First, we included a
wide range of quasi-experimental methods, which may have
introduced additional between-study heterogeneity due to variation
in target populations and methodologies. To address this, we
conducted sensitivity checks, including leave-one-out and moder-
ator analyses, to identify potential sources of heterogeneity and
adjust our analyses accordingly. Second, both parenting practices
and DBD symptoms were primarily assessed via questionnaires,
which can imprecisely capture the intended constructs and are
vulnerable to recall bias. To mitigate this imprecision, we only
included studies that used well-validated measures of exposure and
outcome. In addition, the estimates from questionnaire-based
measures were similar to those from observational measures and
semistructured interviews, such as the Five-Minute Speech Sample
(Gottschalk & Gleser, 1979). Third, we were unable to examine
whether the findings were moderated by participant ancestry, due to
limited reporting across studies. Even where data were reported, the
majority of participants were of White ancestry, limiting the gen-
eralizability of the findings. Future research must find ways to
improve diversity in research participation, and studies should
provide information on the ancestry of their samples. This is
essential for building evidence that informs equitable practice
(Wellcome, 2021). Fourth, although quasi-experimental studies can
more effectively control for potential confounders than observa-
tional studies, no single design rules out all unmeasured con-
founding. Triangulating across quasi-experimental methods with
differing assumptions and sources of bias can increase confidence in
findings (Goetghebeur et al., 2020; Lawlor et al., 2016; Munafò &
Davey Smith, 2018). Fifth, due to limited resources, we were unable
to include non-English language studies in our search, which may
have led to the exclusion of relevant research conducted in other
languages. This presents a potential limitation, as it could introduce
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cultural or regional biases. Recent advancements in translation
technologies are likely to make the inclusion of non-English studies
more feasible in future reviews. Finally, our reliance on published
literature may increase the risk of publication bias, as studies with
null or negative findings are less likely to appear in peer-reviewed
journals. Future research syntheses would benefit from incorpo-
rating both non-English and unpublished studies to improve the
representativeness of the evidence base.

Conclusions

This meta-analysis of quasi-experimental evidence suggests
that negative parenting has a small, harmful effect on DBDs.
Interventions that target negative parenting practices could pre-
vent approximately 4.5 million clinical cases of DBDs worldwide
and substantially reduce the considerable economic, health, and
social burden of DBDs. Future research using quasi-experimental
designs will be valuable in identifying other modifiable causes of
DBDs, which, along with reducing negative parenting practices,
could be incorporated into preventative interventions for DBDs.
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