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Introduction: Impulsivity is a known risk factor for the development of substance 
use disorders and other psychiatric conditions that is influenced by both genetics 
and environment. Although research has linked parental mental health to 
children’s impulsivity, potential mediators of this relationship remain understudied. 
The current investigation leverages the large national Adolescent Brain Cognitive 
Development (ABCD) Study to assess the mediating role of family conflict – an 
important social context for youth development – in the relationship between 
parental mental health and youth impulsivity.

Methods: Data were from the first three annual waves of the ABCD study 
(Baseline N  =  11,876 children, Mage  =  9.9  years; 48% female; 52% White). Parental 
mental health conditions were self-reported internalizing, externalizing, and total 
problems. Youth completed the family conflict scale, and Urgency, Planning (lack 
of), Perseverance (lack of), Sensation Seeking, and Positive Urgency (UPPS-P) 
scale to measure impulsivity. To determine if within-family change in conflict 
from baseline to year 1 explained changes in the strength of relations between 
baseline parental mental health and year 2 youth impulsivity, longitudinal causal 
mediation analyses were conducted, controlling for demographic factors (i.e., 
age, sex, race, household income, parental education, marital status), as well as 
baseline levels of family conflict and outcomes. Separate mediation models were 
run for each mental health condition and each UPPS-P subscale.

Results: Above and beyond bivariate relations, longitudinal mediation models, 
which included covariates, showed family conflict significantly (ps  <  0.001) 
mediated relations between all three parental mental health conditions and all 
but one (i.e., sensation seeking) UPPS-P subscales. The proportion mediated 
through family conflict for internalizing problems and total problems on facets of 
impulsivity (except sensation seeking) ranged from 9% (for lack of perseverance) to 
17% (for lack of planning). Proportion mediated via family conflict for externalizing 
problems on youth’s impulsivity (except sensation seeking) was slightly higher, 
ranging between 13% (lack of perseverance) to 21% (lack of planning).
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Discussion: Family conflict may be an important intergenerational factor linking 
parental mental health and youth’s impulsivity. Addressing parental mental health 
and family conflict may help curb increased impulsivity in youth, and in turn 
reduce adolescent substance use disorders.
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1. Introduction

Impulsivity is a multi-faceted construct characterized by an 
overall rapid response to stimuli (Moeller et al., 2001; Brewer and 
Potenza, 2008; Leeman et al., 2019). Aspects of impulsivity include 
lack of planning, lack of perseverance, sensation seeking, as well as 
positive and negative urgency (Whiteside and Lynam, 2001). 
Impulsivity’s role in the initiation and acceleration of substance use 
among adolescents has received significant attention in the 
literature (Quinn and Harden, 2013; Vergés et al., 2019; Waddell 
et al., 2022). Substance use is common among adolescents, with 
nearly a third of 12th graders (typically 17–18 years old; 32.6%) 
reporting any illicit drug use in the past year and over half (51.9%) 
reporting alcohol use in the past year (Johnston et  al., 2022). 
Adolescent substance use is associated with negative effects on the 
brain and cognition, poor academic performance, and an increased 
likelihood of developing a substance use disorder in the future 
(Warner and White, 2003; Grant et al., 2006; Squeglia et al., 2009; 
Patte et  al., 2017). Early initiation of substance use is also 
prospectively associated with experiencing more negative 
consequences (Marino and Fromme, 2016). Thus, identifying 
factors that are associated with increased impulsivity among 
adolescents is of critical importance.

One factor that has been associated with increased impulsivity 
and substance use outcomes among adolescents is the mental health 
of their parents, including psychopathology (Zhang et al., 2020) and 
maternal depressive symptoms (Felton et al., 2021). This finding 
aligns with substantial evidence which has linked parental mental 
health conditions with various deleterious outcomes for their 
children, including higher levels of internalizing, externalizing, and 
general psychopathology (Goodman et  al., 2011). Internalizing 
problems are characterized by anxiety and depressive symptoms, 
whereas externalizing problems are characterized by aggressive and 
impulsive symptoms (Achenbach et al., 2016; Nikstat and Riemann, 
2020). However, ways in which parental mental health conditions 
increase their children’s impulsivity are less well understood. 
Identifying factors that link parental mental health (e.g., 
internalizing and externalizing problems) and their children’s 
impulsivity could be informative in identifying intervention targets 
and developing tailored interventions that could, in turn, potentially 
reduce the risk for early substance use.

Whereas some research has examined the role of genetic and 
biological factors to explain relations between parental mental 
health conditions and their children’s health outcomes (Rende and 
Plomin, 1993; Kim-Cohen, 2007), substantial research has also 
examined environmental mechanisms by which parental mental 
health conditions affect their children’s outcomes (Cummings and 

Davies, 2006; Natsuaki et  al., 2014), with a particular focus on 
parenting and the parent–child relationship as a social context for 
youth development. For example, more depressive symptoms 
among mothers has been associated with more critical comments 
to their children (Webster-Stratton and Hammond, 1988). Neglect 
also mediates relations between mother’s history of depression and 
child’s psychiatric disorder (Bifulco et  al., 2002). Meta-analytic 
evidence shows that maternal depression is associated with negative 
maternal behavior (including hostile or coercive behavior by the 
mother), but not disengaged or positive behaviors (Lovejoy 
et al., 2000).

Parental mental health conditions are also associated with 
increased family conflict (Chang et al., 2001; Sarigiani et al., 2003). 
Maternal depression has been shown to affect the positive and 
negative emotions of their adolescent children, a relationship that 
was mediated by family conflict and emotional expressiveness (Yeh 
et al., 2016). Family environment (i.e., cohesion, expressiveness, and 
conflict) also mediates relations between parental and adolescent 
mental health conditions (Van Loon et al., 2014). Family conflict 
has been associated with more deleterious outcomes in adolescents 
and adults (Rothenberg et al., 2017). Recent work also shows that 
family conflict mediates relations between impulsivity and early 
substance use (Wang et  al., 2021), whereas others, using cross 
sectional data, have also found that impulsivity mediates relations 
between family conflict and tobacco use among adolescents (Eslava 
et al., 2022). Further, the majority of the literature on the impact of 
parental mental health on children’s health outcomes has largely 
focused on maternal depressive symptoms, which has resulted in a 
“mother-bashing” quality to the literature (Downey and Coyne, 
1990), providing an incomplete picture of family dynamics 
(Ramchandani and Psychogiou, 2009; Pierce et al., 2020).

Taken together, evidence suggests that family conflict and 
impulsivity are linked with substance use outcomes. However, the 
hypothesis that parental mental health conditions may be related to 
increased family conflict which in turn may be related to increased 
impulsivity among their children has, to our knowledge, yet to 
be tested in a large sample and using prospective data. Specifically, 
from a public health perspective, efforts to promote family cohesion 
and reduce family conflict may serve as intervention targets to 
alleviate increased impulsivity among adolescents, and potentially 
resulting substance use.

To address these gaps, the current report used data from the 
large national Adolescent Brain Cognitive Development (ABCD) 
study to examine whether family conflict mediates relations 
between parental mental health (i.e., internalizing, externalizing, 
and total problems) and adolescent impulsivity. The ABCD study is 
the largest single-cohort prospective longitudinal study of children’s 
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health and neurodevelopment in the United States (US), following 
the lives of 11,880 children and their parents/guardians for at least 
10 years (Barch et al., 2018; Garavan et al., 2018). ABCD conducts 
in-person assessments on an annual basis (i.e., waves), and was 
designed to approximate the US in key sociodemographic variables 
(e.g., sex, race, household income, parental education; Dick 
et al., 2021).

The conceptual model for the study is presented in Figure 1. 
Specifically, we hypothesized that family conflict at year 1 would 
mediate relations between parental mental health conditions at 
baseline and youth’s impulsivity at year 2. Using data from the 
ABCD study to examine this hypothesis is particularly advantageous 
for two reasons. First, evidence suggests that detecting mediation 
effects, which are typically small relative to direct effects, requires 
more power (Dick et al., 2021), underscoring the value of the large 
sample in the ABCD data. Second, the longitudinal design of the 
ABCD study allows for temporal ordering of study variables, giving 
more insight into possible causal mechanisms, and extending 
previous cross-sectional analyses.

2. Materials and methods

2.1. Participants and procedure

Data were from the first three annual waves of the ABCD study 
data collection (Data Release 4.0). Study design and participant 
demographics have been previously described in detail elsewhere 
(Barch et al., 2018; Garavan et al., 2018). At baseline, there were 11,876 
children, who were between ages 9 and 10 years. Baseline data were 
collected between September 2016 and November 2018; and follow-up 
visits were conducted at yearly intervals.

2.2. Measures

Exposure: Parental mental health conditions. At baseline (year 
0), parents completed the Achenbach System of Empirically Based 
Assessment (ASEBA) adult self-report (ASR; Achenbach, 2019). 
Parents reported on their own emotional/behavior problems and 
their own mental health status. Parents rated 120 problem items on 
a scale of 0 (Not True) to 2 (Very True or Often True) for the previous 
6 months. The measure is designed to assess dimensional 
psychopathology (Achenbach, 2019); the items correspond with 
DSM-oriented and empirically-derived syndrome scales, with 
composite scores for internalizing and externalizing 
psychopathology. The ASR also provides a total score for parental 
mental health and related problems (Middeldorp et al., 2016). The 
ABCD study also makes available T-scores for each composite score 
of internalizing, externalizing, and total problems, which are normed 
for each gender by age based on national probability samples (Albar 
and Sattar, 2022). For each composite score, a score of 70 or above 
are considered within the clinical range for psychopathology 
symptoms and behavioral dysfunction, whereas scores of 64 or 
below are considered in the normal range (Achenbach, 2015, 2019). 
Although the self-report is not a direct measure of DSM-5 
symptoms, scores on the measure are associated with DSM diagnoses 
(Hofstra et al., 2001, 2002). T-scores were used in the mediation 
analyses to aid in interpretability and comparison with other studies 
(e.g., Albar and Sattar, 2022).

Mediator: Family conflict. Adolescents completed the Family 
Conflict subscale of the Family Environment Scale (Zucker et  al., 
2018) at year 1, which was used as the mediator variable. The nine-
item true/false scale included items such as “Family members often 
criticize each other,” “We fight a lot in our family,” and “Family 

FIGURE 1

Conceptual model of family conflict mediation effects between parental mental health and youth’s impulsivity.
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members sometimes get so angry they throw things.” A family conflict 
index was computed by summing responses.

Outcome: Youth impulsivity. Adolescents’ self-reported 
impulsivity was measured via the 20-item Urgency, Planning (lack of), 
Perseverance (lack of), Sensation Seeking, Positive Urgency, Impulsive 
Behavior (UPPS-P) scale (Barch et al., 2018). The UPPS-P completed 
at year 2 follow-up was used as the outcome variable.

Covariates: Covariates were participants’ demographic 
characteristics (i.e., age, sex, race, household income, parental 
education, and parental marital status). We also adjusted for baseline 
levels of family conflict and UPPS-P subscales.

2.3. Statistical analyses

Parental mental health (exposure) and family conflict (mediator) 
were measured at all three time points, whereas impulsivity (outcome) 
was measured at baseline and year 2 only. T-scores of parental mental 
health conditions were used to facilitate interpretation of results. 
We conducted longitudinal (i.e., lagged) mediation models, which 
used standardized versions of parental mental health at baseline as the 
exposure, family conflict at year 1 as mediator, and UPPS scores at 
Year 2 as outcomes. Longitudinal models maintain the temporal 
precedence needed to examine mediation analyses. Longitudinal 
models also controlled for baseline covariates, including sex, age, race, 
household income, parental education and marital status, as well as 
the values of the mediator (i.e., family conflict) and the outcome (i.e., 
the respective facet of impulsivity) variables, which were added as 
fixed effects. A random intercept for family ID was also included in 
mediation models to address clustering due to the presence of siblings 
in the ABCD data. Each model used data from participants with 
complete data across the composite variables for the specific set of 
analyses, which resulted in a final sample of N = 9,657 for longitudinal 
analyses. Multi-level causal mediation analyses were conducted in R 
(version 4.2.2), using the mediation package (Tingley et al., 2014). 
Variance explained for the total effect was determined by calculating 
R2 via the r.squaredGLMM function in the MuMIn package (Nakagawa 
et al., 2017). In line with previous recommendations, both marginal 
R2 (i.e., variance explained by only fixed effects) and conditional R2 
(i.e., variance explained by both fixed and random effects) are reported 
(Nakagawa and Schielzeth, 2013).

3. Results

Table 1 shows sample characteristics. At baseline, youth were, on 
average, 9.92 years old (SD = 0.62), 10.92 years old (SD = 0.64) at year 
1, and 12 years old (SD = 0.66) at year 2. The sample was 52% White, 
20% Hispanic, 15% Black, 2% Asian, and 11% other race/ethnicity. 
The majority of the sample was from households that were married 
(67%), college educated or above (53%), and with a household income 
of over $75,000 (58%). The ABCD study sample was recruited via 
methods that sought to reduce selection bias, but the resulting data are 
not meant to be representative of all US youth (Garavan et al., 2018). 
Although the sample is diverse and generally mirrors the US 
population in race/ethnicity characteristics, the sample is also more 
educated, has more children from married caregivers, and higher 
income than the average US household (Gard et al., 2023).

Descriptive statistics and correlations are reported in Table 2. 
Parent’s average self-rated mental health scores were in the normative 
range for internalizing (Mean T-score = 48.09; SD = 10.61; 
range = 0–70), externalizing (Mean T-score = 45.93; SD = 9.64; 
range = 0–90), and total problems (Mean T-score = 42.99; SD = 10.23; 
range = 25–89). Family conflict scores were, on average, 2.04 
(SD = 1.95; range: 0–9) at baseline and 1.92 (SD = 1.88) at year 1 
follow-up. All study variables were significantly related to each other, 
except lack of significant relations between parental mental health 
conditions and sensation seeking.

Tables 3–5 show results from the longitudinal mediation models, 
each using internalizing, externalizing, and total parental problems as 
the predictor variable, adjusting for covariates at baseline, respectively.

Across all models, there were small significant direct effects of 
parental mental health conditions at baseline on youth’s impulsivity 
at year 2, except sensation seeking. For internalizing problems, 
direct effects (i.e., standardized β) were 0.05 for negative urgency 
and lack of perseverance and 0.04 for positive urgency and lack of 
planning. In other words, for instance, using 1 standard deviation as 
a marker, which would be  10 T-score points, as T-score for 
internalizing problems increases by 10, a 0.5 standard deviation 
increase is observed in negative urgency. Direct effects of 

TABLE 1 Sample characteristics.

Sample characteristics Frequency (Percent) at 
baseline N  =  11,876

Sex (Female) 5,680 (47.8)

Race/ethnicity

White 6,176 (52.1)

Hispanic 2,404 (20.3)

Black 1,784 (15)

Asian 252 (2.1)

Other 1,247 (10.5)

Parental marital status

Married 7,982 (67)

Never married 1,458 (12)

Divorced 1,080 (9)

Living with partner 688 (6)

Parent education

Less than high school 785 (6.6)

High school or GED 1,259 (10.6)

Some college/AA 3,483 (29.4)

College degree 3,330 (28.1)

Master’s or higher 2,991 (25.2)

Income

< $25,000 1,643 (15.1)

$25,000–$50,000 1,586 (14.6)

$50,000–$74,999 1,498 (12.8)

$75,000–$99,999 1,570 (14.5)

$100,000–$199,999 3,313 (30.5)

$200,000 < 1,249 (11.5)
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TABLE 2 Descriptive statistics and bivariate correlations.

Mean 
(SD)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Baseline (N = 11,876)

 1. P Inter. prob. 9.53 (8.74) –

 2. P Exter. prob. 5.55 (5.65) 0.62** –

 3. P Total prob. 21.12 (17.96) 0.9** 0.82** –

 4. Y Fam conft 2.04 (1.95) 0.09** 0.12** 0.11** –

 5. Y Negative urgency 8.49 (2.65) 0.04** 0.05** 0.05** 0.25** –

 6. Y Positive urgency 7.99 (2.96) 0.06** 0.07** 0.07** 0.24** 0.49** –

 7. Y Lack of planning 7.74 (2.38) 0.04** 0.06** 0.06** 0.2** 0.16** 0.21** –

 8. Y Lack of 

perseverance

7.04 (2.25) 0.08** 0.07** 0.09** 0.17** 0.13** 0.17** 0.45** –

 9. Y Sensation seeking 9.77 (2.68) −0.01 0.004 0.002 0.02* 0.14* 0.19** 0.06** −0.1** –

Year 1 (N = 11,225)

 10. Y Family conflict 1.92 (1.88) 0.1** 0.14** 0.13** 0.46** 0.18*** 0.18*** 0.17*** 0.15*** 0.002 –

Year 2 (N = 10,414)

 11. Y Negative urgency 7.76 (2.34) 0.08** 0.09** 0.09** 0.17*** 0.29** 0.25*** 0.14*** 0.11*** 0.06*** 0.21** –

 12. Y Positive urgency 7.39 (2.67) 0.07** 0.09** 0.09** 0.16*** 0.2*** 0.32*** 0.13*** 0.13*** 0.08*** 0.2** 0.54** –

 13. Y Lack of planning 7.77 (2.24) 0.07** 0.09** 0.09** 0.14*** 0.16*** 0.18*** 0.39*** 0.25*** 0.09*** 0.2** 0.28** 0.28** –

 14. Y Lack of 

perseverance

6.97 (2.25) 0.1** 0.1** 0.12** 0.17*** 0.14*** 0.16*** 0.25*** 0.4*** −0.03** 0.2** 0.24** 0.24** 0.47** –

 15. Y Sensation seeking 9.48 (2.68) −0.01 0.02 0.01 −0.002 0.04*** 0.07*** 0.09*** −0.04** 0.43** 0.00* 0.18** 0.24** 0.14** −0.07** –

Notes: P, Parent. Y, Youth. Inter. prob., Internalizing problems. Exter. prob., Externalizing problems. Total prob., Total problems. Internalizing, externalizing, and total problems were log-transformed to reduce skew and kurtosis. *p < 0.05; **p < 0.01; ***p < 0.001.

https://doi.org/10.3389/fnbeh.2023.1213894
https://www.frontiersin.org/behavioral-neuroscience
https://www.frontiersin.org


Gebru et al. 10.3389/fnbeh.2023.1213894

Frontiers in Behavioral Neuroscience 06 frontiersin.org

TABLE 3 Longitudinal mediation effects of family conflict at year 1 on relations between internalizing problems at baseline and children’s impulsivity at 
year 2.

Direct effecta Indirect effectb Total effectc Mediated 
proportion by 

family conflictd

p-valuee R2M (R2C)

Negative urgency β = 0.05 [0.03, 0.07] β = 0.007 [0.005, 0.01] β = 0.06 [0.04, 0.08] β = 0.13 [0.08, 0.22] <0.001*** 0.006 (0.21)

Positive urgency β = 0.04 [0.02, 0.06] β = 0.007 [0.004, 0.01] β = 0.04 [0.03, 0.06] β = 0.16 [0.09, 0.28] <0.001*** 0.005 (0.15)

Lack of planning β = 0.04 [0.02, 0.06] β = 0.007 [0.005, 0.01] β = 0.05 [0.03, 0.06] β = 0.15 [0.09, 0.28] <0.001*** 0.005 (0.11)

Lack of perseverance β = 0.05 [0.04, 0.07] β = 0.005 [0.003, 0.01] β = 0.06 [0.04, 0.08] β = 0.9 [0.05, 0.14] <0.001*** 0.01 (0.19)

Sensation seeking β = −0.001 [−0.02, 0.02] β = 0.0009 [−0.00003, 0.00] β = −0.0004 [−0.02, 0.02] β = −0.01 [−1.89, 2.06] 0.96 –

N = 9,657 with complete data. Each cell reports estimate betas with 95% confidence intervals. All models included random effect of family identified and controlled for covariates (age, sex, race, 
parental education, parental marital status, and income), baseline levels of family conflict (mediator) and baseline levels of respective impulsivity facet (outcome). R2M, Marginal R2. R2C, 
Conditional R2.  
aParental internalizing problems to child’s impulsivity.  
bParental internalizing problems to child’s impulsivity via family conflict.  
cSum of direct and indirect effects.  
dIndirect effect β divided by total effect β.  
ep value reported is for effect of proportion mediation.  
*** p < 0.001.

TABLE 4 Longitudinal mediation effects of family conflict at year 1 on relations between externalizing problems at baseline and children’s impulsivity at 
year 2.

Direct effecta Indirect effectb Total effectc Mediated 
proportion by 

family conflictd

p-valuee R2M (R2C)

Negative urgency β = 0.04 [0.02, 0.06] β = 0.01 [0.008, 0.01] β = 0.05 [0.03, 0.07] β = 0.20 [0.13, 0.34] <0.001*** 0.007 (0.21)

Positive urgency β = 0.05 [0.03, 0.07] β = 0.01 [0.008, 0.01] β = 0.06 [0.04, 0.08] β = 0.19 [0.12, 0.32] <0.001*** 0.007 (0.15)

Lack of planning β = 0.04 [0.02, 0.05] β = 0.009 [0.007, 0.01] β = 0.05 [0.03, 0.06] β = 0.21 [0.13, 0.37] <0.001*** 0.006 (0.12)

Lack of perseverance β = 0.05 [0.03, 0.07] β = 0.007 [0.005, 0.01] β = 0.06 [0.04, 0.07] β = 0.13 [0.08, 0.2] <0.001*** 0.01 (0.2)

Sensation seeking β = 0.05 [−0.07, 0.03] β = 0.001 [−0.0006, 0.00] β = 0.02 [0.002, 0.04] β = 0.05 [−0.07, 0.31] 0.26 –

N = 9,657 with complete data. Each cell reports estimate betas with 95% confidence intervals. All models included random effect of family identified and controlled for covariates (age, sex, race, 
parental education, parental marital status, and income), baseline levels of family conflict (mediator) and baseline levels of respective impulsivity facet (outcome). R2M, Marginal R2. R2C, 
Conditional R2.  
aParental internalizing problems to child’s impulsivity.  
bParental internalizing problems to child’s impulsivity via family conflict.  
cSum of direct and indirect effects.  
dIndirect effect β divided by total effect β.  
ep value reported is for effect of proportion mediation.  
** p < 0.001.

TABLE 5 Longitudinal mediation effects of family conflict at year 1 on relations between total problems at baseline and children’s impulsivity at year 2.

Direct effecta Indirect effectb Total effectc Mediated 
proportion by 

family conflictd

p-valuee R2M (R2C)

Negative urgency β = 0.06 [0.04, 0.08] β = 0.009 [0.007, 0.01] β = 0.07 [0.05, 0.09] β = 0.14 [0.09, 0.21] <0.001*** 0.009 (0.21)

Positive urgency β = 0.05 [0.03, 0.07] β = 0.009 [0.006, 0.01] β = 0.06 [0.04, 0.08] β = 0.16 [0.1, 0.25] <0.001*** 0.007 (15)

Lack of planning β = 0.04 [0.02, 0.06] β = 0.009 [0.006, 0.01] β = 0.05 [0.03, 0.07] β = 0.17 [0.11, 0.29] <0.001*** 0.007 (0.12)

Lack of perseverance β = 0.07 [0.05, 0.08] β = 0.006 [0.004, 0.01] β = 0.07 [0.05, 0.09] β = 0.9 [0.06, 0.14] <0.001*** 0.015 (0.2)

Sensation seeking β = 0.007 [−0.001, 0.03] β = 0.0009 [−0.0005, 0.00] β = 0.008 [−0.01, 0.03] β = 0.06 [−1.07, 1.01] 0.54 –

Note: N = 9,657 with complete data. Each cell reports estimate betas with 95% confidence intervals. All models included random effect of family identified and controlled for covariates (age, 
sex, race, parental education, parental marital status, and income), baseline levels of family conflict (mediator) and baseline levels of respective impulsivity facet (outcome). R2M, Marginal R2. 
R2C, Conditional R2.  
aParental internalizing problems to child’s impulsivity.  
bParental internalizing problems to child’s impulsivity via family conflict.  
cSum of direct and indirect effects.  
dIndirect effect β divided by total effect β.  
ep value reported is for effect of proportion mediation.  
*** p < 0.001.
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externalizing problems were similar, at 0.05 for positive urgency and 
lack of perseverance; and 0.04 for negative urgency and lack of 
planning. Direct effects of total problems on youth’s impulsivity were 
slightly higher, ranging from 0.04 for lack of planning to 0.07 for lack 
of perseverance.

Across models, results showed that family conflict at year 1 
significantly mediated relations between each of the three parental 
mental health conditions at baseline and each facet of impulsivity at 
year 2, except sensation seeking. That is, all models revealed an 
indirect effect of baseline parental mental health conditions on facets 
of youth impulsivity (except sensation seeking) at year 2 via family 
conflict at year 1.

The proportion mediated for the associations between 
internalizing problems and each facet of youth impulsivity via family 
conflict ranged between 9% (for lack of perseverance) to 16% (for 
positive urgency). The proportion mediated for the effect of 
externalizing problems on youth impulsivity via family conflict was 
slightly higher, ranged from 13% (for lack of perseverance) to 21% (for 
lack of planning). The proportion mediated for total problems was 
similar to internalizing problems.

Marginal R2 effect sizes indicated a very small amount of the 
variance is explained by the fixed direct effects of each of the three 
parental mental health conditions on facets of youth’s impulsivity, 
which ranged between 0.005 to 0.015. Conditional R2 effect sizes 
indicate that the variance explained by the entire model (i.e., fixed and 
random effects) was larger than the marginal R2.

4. Discussion

The current study used data from the ABCD study to examine the 
mediating role of family conflict in relations between parental mental 
health conditions and youth impulsivity. Results using longitudinal 
data, which maintain the temporal sequence of study variables as 
hypothesized, indicate that within-participant changes in the level of 
family conflict between baseline and year 1 explained changes in the 
strength of relations between baseline parental mental health and year 
2 youth impulsivity. Identifying potential pathways through which 
parental mental health conditions may impact youth’s impulsivity and 
the extent to which family conflict mediates these relations, 
particularly using a large national dataset and prospective data, 
advances the existing literature and informs efforts aimed at reducing 
youth’s impulsivity and family conflict.

Findings are in line with literature that suggests that paternal 
mental health conditions may create challenges in parent–child 
relationships (Downey and Coyne, 1990; Goodman et  al., 2011; 
Natsuaki et al., 2014) and aligned with evidence that shows family 
conflict is associated with children’s impulsivity (Elam et al., 2016). 
Current results suggest that difficulties with family functioning (i.e., 
increased family conflict) are an important social context in youth 
development, and may be one intergenerational mechanism linking 
parental mental health and youth’s impulsivity. Effective family 
interventions (e.g., family psychoeducation, skills training programs) 
may be indicated for those with high family conflict.

Although mediation findings were significant in the expected 
direction, and family conflict explained a not insignificant amount of 
the effect of parental mental health on youth’s impulsivity, it is worth 
noting that observed effect sizes were quite small. If true effects of 

parental mental health and family conflict on youth’s impulsivity are 
indeed as small as results indicate, it could be the case that significant 
mediation relations may not have been observed in smaller samples, 
highlighting one unique advantage of the large ABCD study. Because 
the prospective (i.e., lagged) mediation relations between study 
variables has not been previously examined in comparable ways, it is 
challenging to compare observed effect sizes with the literature. 
However, research shows smaller sample sizes are associated with 
higher effect sizes (Cortina and Landis, 2009; Zhang et  al., 2013; 
Bakker et al., 2019). Further, publication bias of research studies is also 
related to increased effect sizes (Yang et al., 2023). Thus, it could be the 
case that the previously reported effect size of relations between 
parental mental health, family conflict, and youth’s impulsivity may 
be larger than their true relationship, in part due to smaller sample 
sizes. Although caution is advised in over-interpreting findings from 
the current study, research shows that small effect sizes can also have 
practical or clinical utility (Dick et al., 2021). In line with current 
results, others using ABCD data have also found very small effect sizes 
(Fahey et al., 2023). The extent to which how much improvement 
would occur in youth’s impulsivity, if family conflict were reduced or 
parental mental health problems were treated is an important research 
question that requires empirical examination. Results may also have 
been impacted by reporter effects, such that observed effects may have 
been stronger with a parent report of family conflict, which may have 
been more highly correlated with parent reports of mental health 
conditions. Future research can also address this by examining 
relations between study variables using multiple reporters.

Current findings can also be contextualized within the extant 
literature using ABCD data. Others using the ABCD data have also 
found that genetic risk, using polygenic scores, and family conflict are 
associated with higher impulsivity (Su et al., 2022). Fahey et al. (2023), 
using ABCD data, found that impulsivity in children was related to 
externalizing behaviors, supporting the importance of targeting 
impulsivity. Leveraging the unique neuroimaging data available in the 
ABCD study, other researchers have also found that relations between 
family conflict and children’s outcomes is mediated by brain structure 
(Gong et al., 2021; Teeuw et al., 2023). Taken together, the ABCD 
study presents an ideal opportunity to further examine ways in which 
parental mental health may increase youth’s impulsivity, in part via 
family and neural mechanisms.

Although study variables were generally significantly associated 
as expected, the sensation-seeking domain in the UPPS measure was 
consistently not associated with parental mental health conditions or 
family conflict. Others using ABCD data (e.g., Wang et al., 2021) have 
also found that sub-traits of impulsivity are differentially related to 
outcomes. Specifically, Wang et al. (2021) found that, compared to 
youth who never had a puff of tobacco, those who had a puff of 
tobacco had higher impulsivity across all facets except sensation 
seeking. Other evidence also suggests that facets of impulsivity may 
be differentially related to various substance use outcomes (Adams 
et  al., 2012). Further, sensation seeking does not conform to the 
Moeller et al. (2001) definition of impulsivity because those with high 
sensation seeking do not necessarily act with diminished regard for 
possible negative consequences. Results from the current report 
showing effects of parental mental health and family conflict on all 
facets of impulsivity except sensation seeking are in line with previous 
research, and indicate potentially unique pathways leading to different 
impulsive traits.
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The study has several limitations. Although this research focuses 
on how parental and family factors shape youth’s impulsivity, research 
shows there may be reciprocal relations, such that youth’s impulsivity 
may also contribute to increased family conflict, leading to early 
substance use (Wang et al., 2021). The present analyses statistically 
controlled for family conflict and youth’s impulsivity at baseline (i.e., 
entered as a covariate) when predicting youth’s impulsivity at year 2. 
Nevertheless, future research can leverage the ABCD Study to examine 
cross-lagged relations and possibly disentangle the direction of 
prospective influences among these variables. Study measures also 
relied on self-report, which are open to recall and desirability biases, 
which can be addressed in future studies, including by using standard 
cognitive tasks and functional magnetic resonance imaging (fMRI) 
data. Further, the family conflict scale did not include a specified 
window of assessment (e.g., past month, past year), which can 
be addressed in future research. As study participants get older (and 
have more substance use exposure), we will be able to examine how 
current findings impact future substance use.

Taken together, results indicate that family conflict is an important 
social influence for youth development, mediating the effect of 
parental mental health conditions on youth’s impulsivity. Family-
based interventions to reduce conflict may have the potential to buffer 
the effects of parental mental health conditions on youth’s impulsivity 
and, in turn, substance use outcomes. Evidence suggests family-based 
interventions (e.g., brief family therapy), particularly youth-focused 
intervention components (e.g., positive family relations), are 
efficacious in preventing substance misuse (Kumpfer et al., 2003; Van 
Ryzin et al., 2016). Research in other areas also indicates that family-
based psychosocial interventions are efficacious in addressing family 
functioning (O’Donnell et al., 2020), which can be tested in future 
interventions aimed at adolescent impulsivity and family conflict.

Data availability statement

Publicly available datasets were analyzed in this study. This data 
can be found at: https://osf.io/8vpm9/?view_only=e546d0e2c65b46c
b9f8db4844888991e.

Author contributions

NG conceptualized the study with input from all authors. NG and 
NA organized the dataset. NG and WT performed the statistical 

analysis. All authors contributed to the article and approved the 
submitted version.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This 
research was supported by the Scientific Training in Addiction 
Research Techniques (START) program of the ABCD study. 
Contributions to the manuscript was supported by NIAAA T32 
AA07459 and F31 AA028751 (NG); 1K01DA052679 (MJ); 
R25DA050735 (MJ); R25DA035163 (Masson); U01DA051039 
(HG); T32DA031099 (MPI: Hasin and Martins); R01 AA029488 
(MPI: Weafer and RL), the State of Florida, and the Mary Lane 
Endowed Professorship (RL). All funding sources had no role in 
the study design, collection, analysis, or interpretation of the data, 
writing the manuscript, or the decision to submit the paper 
for publication.

Acknowledgments

The Authors would like to thank the ABCD study community of 
researchers, staff, community leaders, and participants, as well as 
members and leaders of the ABCD/START (Scientific Training in 
Addiction Research Techniques) program.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
Achenbach, T. M. (2015). Multicultural evidence-based assessment using the 

Achenbach System of Empirically Based Assessment (ASEBA) for ages ½-90+. 
Psychologia. Avances de la disciplina 9, 13–23.

Achenbach, T. M. (2019). International findings with the Achenbach system of 
empirically based assessment (ASEBA): applications to clinical services, research, and 
training. Child Adolesc. Psychiatry Ment. Health 13:30. doi: 10.1186/s13034-019-0291-2

Achenbach, T. M., Ivanova, M. Y., Rescorla, L. A., Turner, L. V., and Althoff, R. R. 
(2016). Internalizing/externalizing problems: review and recommendations for clinical 
and research applications. J. Am. Acad. Child Adolesc. Psychiatry 55, 647–656. doi: 
10.1016/j.jaac.2016.05.012

Adams, Z. W., Kaiser, A. J., Lynam, D. R., Charnigo, R. J., and Milich, R. (2012). 
Drinking motives as mediators of the impulsivity-substance use relation: pathways for 

negative urgency, lack of premeditation, and sensation seeking. Addict. Behav. 37, 
848–855. doi: 10.1016/j.addbeh.2012.03.016

Albar, Z., and Sattar, A. (2022). Effects of parental internalizing and externalizing 
behavior problems on Children’s limbic brain structures—an MRI study. Brain Sci. 
12:1319. doi: 10.3390/brainsci12101319

Bakker, A., Cai, J., English, L., Kaiser, G., Mesa, V., and Van Dooren, W. (2019). 
Beyond small, medium, or large: points of consideration when interpreting effect sizes. 
Educ. Stud. Math. 102, 1–8. doi: 10.1007/s10649-019-09908-4

Barch, D. M., Albaugh, M. D., Avenevoli, S., Chang, L., Clark, D. B., Glantz, M. D., 
et al. (2018). Demographic, physical and mental health assessments in the adolescent 
brain and cognitive development study: rationale and description. Dev. Cogn. Neurosci. 
32, 55–66. doi: 10.1016/j.dcn.2017.10.010

https://doi.org/10.3389/fnbeh.2023.1213894
https://www.frontiersin.org/behavioral-neuroscience
https://www.frontiersin.org
https://osf.io/8vpm9/?view_only=e546d0e2c65b46cb9f8db4844888991e
https://osf.io/8vpm9/?view_only=e546d0e2c65b46cb9f8db4844888991e
https://doi.org/10.1186/s13034-019-0291-2
https://doi.org/10.1016/j.jaac.2016.05.012
https://doi.org/10.1016/j.addbeh.2012.03.016
https://doi.org/10.3390/brainsci12101319
https://doi.org/10.1007/s10649-019-09908-4
https://doi.org/10.1016/j.dcn.2017.10.010


Gebru et al. 10.3389/fnbeh.2023.1213894

Frontiers in Behavioral Neuroscience 09 frontiersin.org

Bifulco, A., Moran, P. M., Ball, C., Jacobs, C., Baines, R., Bunn, A., et al. (2002). 
Childhood adversity, parental vulnerability and disorder: examining inter-generational 
transmission of risk. J. Child Psychol. Psychiatry 43, 1075–1086. doi: 
10.1111/1469-7610.00234

Brewer, J. A., and Potenza, M. N. (2008). The neurobiology and genetics of impulse 
control disorders: relationships to drug addictions. Biochem. Pharmacol. 75, 63–75. doi: 
10.1016/j.bcp.2007.06.043

Chang, K. D., Blasey, C., Ketter, T. A., and Steiner, H. (2001). Family environment of 
children and adolescents with bipolar parents. Bipolar Disord. 3, 73–78. doi: 
10.1034/j.1399-5618.2001.030205.x

Cortina, J. M., and Landis, R. S. (2009). “When small effect sizes tell a big story, and 
when large effect sizes don’t” in Statistical and methodological myths and urban legends: 
Doctrine, verity and fable in the organizational and social sciences. eds. C. E. Lance and 
R. J. Vandenberg (New York, NY: Routledge/Taylor & Francis Group), 287–308.

Cummings, E., and Davies, P. (2006). Maternal depression and child development. 
[annual research review]. J. Child Psychol. Psychiatry 35, 73–122. doi: 
10.1111/j.1469-7610.1994.tb01133.x

Dick, A. S., Lopez, D. A., Watts, A. L., Heeringa, S., Reuter, C., Bartsch, H., et al. 
(2021). Meaningful associations in the adolescent brain cognitive development study. 
NeuroImage 239:118262. doi: 10.1016/j.neuroimage.2021.118262

Downey, G., and Coyne, J. C. (1990). Children of depressed parents: an integrative 
review. Psychol. Bull. 108, 50–76. doi: 10.1037/0033-2909.108.1.50

Elam, K. K., Wang, F. L., Bountress, K., Chassin, L., Pandika, D., and 
Lemery-Chalfant, K. (2016). Predicting substance use in emerging adulthood: A 
genetically informed study of developmental transactions between impulsivity and 
family conflict. Dev. Psychopathol. 28, 673–688. doi: 10.1017/S0954579416000249

Eslava, D., Martínez-Vispo, C., Villanueva-Blasco, V. J., Errasti-Pérez, J. M., and 
Al-Halabí, S. (2022). Family conflict and the use of conventional and electronic cigarettes 
in adolescence: the role of impulsivity traits. Int. J. Ment. Heal. Addict. doi: 10.1007/
s11469-022-00828-8

Fahey, K. M. L., Nakai, S. C., Edwards, J. A., and Dermody, S. S. (2023). The 
associations between religion, impulsivity, and externalizing behaviors in the adolescent 
brain cognitive development (ABCD) study. Int. J. Psychol. Relig. 33, 69–84. doi: 
10.1080/10508619.2022.2078590

Felton, J. W., Collado, A., Cinader, M., Lejuez, C. W., Chronis-Tuscano, A., and Yi, R. 
(2021). Exposure to maternal depressive symptoms and growth in adolescent substance 
use: the mediating role of delay discounting. Dev. Psychopathol. 33, 1279–1289. doi: 
10.1017/S0954579420000486

Garavan, H., Bartsch, H., Conway, K., Decastro, A., Goldstein, R. Z., Heeringa, S., et al. 
(2018). Recruiting the ABCD sample: design considerations and procedures. Dev. Cogn. 
Neurosci. 32, 16–22. doi: 10.1016/j.dcn.2018.04.004

Gard, A. M., Hyde, L. W., Heeringa, S. G., West, B. T., and Mitchell, C. (2023). Why 
weight? Analytic approaches for large-scale population neuroscience data. Dev. Cogn. 
Neurosci. 59:101196. doi: 10.1016/j.dcn.2023.101196

Gong, W., Rolls, E. T., Du, J., Feng, J., and Cheng, W. (2021). Brain structure is linked 
to the association between family environment and behavioral problems in children in 
the ABCD study. Nat. Commun. 12:1. doi: 10.1038/s41467-021-23994-0

Goodman, S. H., Rouse, M. H., Connell, A. M., Broth, M. R., Hall, C. M., and 
Heyward, D. (2011). Maternal depression and child psychopathology: A Meta-analytic 
review. Clin. Child. Fam. Psychol. Rev. 14, 1–27. doi: 10.1007/s10567-010-0080-1

Grant, J. D., Scherrer, J. F., Lynskey, M. T., Lyons, M. J., Eisen, S. A., Tsuang, M. T., et al. 
(2006). Adolescent alcohol use is a risk factor for adult alcohol and drug dependence: 
evidence from a twin design. Psychol. Med. 36, 109–118. doi: 10.1017/
S0033291705006045

Hofstra, M. B., Van Der Ende, J., and Verhulst, F. C. (2001). Adolescents’ self-reported 
problems as predictors of psychopathology in adulthood: 10-year follow-up study. Br. J. 
Psychiatry J. Ment. Sci. 179, 203–209. doi: 10.1192/bjp.179.3.203

Hofstra, M. B., Van Der Ende, J., and Verhulst, F. C. (2002). Pathways of self-reported 
problem behaviors from adolescence into adulthood. Am. J. Psychiatr. 159, 401–407. doi: 
10.1176/appi.ajp.159.3.401

Johnston, L. D., Miech, R. A., O’Malley, P. M., Bachman, J. G., Schulenberg, J. E., and 
Patrick, M. E. (2022). Monitoring the future national survey results on drug use, 
1975–2021: Overview, key findings on adolescent drug use. Institute for Social Research, 
University of Michigan, Ann Arbor, MI.

Kim-Cohen, J. (2007). Resilience and developmental psychopathology. Child Adolesc. 
Psychiatr. Clin. N. Am. 16, 271–283. doi: 10.1016/j.chc.2006.11.003

Kumpfer, K. L., Alvarado, R., and Whiteside, H. O. (2003). Family-based interventions 
for substance use and misuse prevention. Subst. Use Misuse 38, 1759–1787. doi: 10.1081/
JA-120024240

Leeman, R. F., Rowland, B. H. P., Gebru, N. M., and Potenza, M. N. (2019). 
Relationships among impulsive, addictive and sexual tendencies and behaviours: A 
systematic review of experimental and prospective studies in humans. Philos. Trans. R. 
Soc. Lond. Ser. B Biol. Sci. 374:20180129. doi: 10.1098/rstb.2018.0129

Lovejoy, M. C., Graczyk, P. A., O’Hare, E., and Neuman, G. (2000). Maternal 
depression and parenting behavior: A meta-analytic review. Clin. Psychol. Rev. 20, 
561–592. doi: 10.1016/S0272-7358(98)00100-7

Marino, E. N., and Fromme, K. (2016). Early onset drinking predicts greater level but 
not growth of alcohol-induced blackouts beyond the effect of binge drinking during 
emerging adulthood. Alcohol. Clin. Exp. Res. 40, 599–605. doi: 10.1111/acer.12981

Middeldorp, C. M., Wesseldijk, L. W., Hudziak, J. J., Verhulst, F. C., Lindauer, R. J. L., 
and Dieleman, G. C. (2016). Parents of children with psychopathology: psychiatric 
problems and the association with their child’s problems. Eur. Child Adolesc. Psychiatry 
25, 919–927. doi: 10.1007/s00787-015-0813-2

Moeller, F. G., Barratt, E. S., Dougherty, D. M., Schmitz, J. M., and Swann, A. C. 
(2001). Psychiatric aspects of impulsivity. Am. J. Psychiatry 158, 1783–1793. doi: 
10.1176/appi.ajp.158.11.1783

Nakagawa, S., Johnson, P. C. D., and Schielzeth, H. (2017). The coefficient of 
determination R2 and intra-class correlation coefficient from generalized linear mixed-
effects models revisited and expanded. J. R. Soc. Interface 14:20170213. doi: 10.1098/
rsif.2017.0213

Nakagawa, S., and Schielzeth, H. (2013). A general and simple method for obtaining 
R2 from generalized linear mixed-effects models. Methods Ecol. Evol. 4, 133–142. doi: 
10.1111/j.2041-210x.2012.00261.x

Natsuaki, M. N., Shaw, D. S., Neiderhiser, J. M., Ganiban, M. J., Gordon, T. H., 
Reiss, D., et al. (2014). Raised by depressed parents: is it an environmental risk? Clin. 
Child. Fam. Psychol. Rev. 17, 357–367. doi: 10.1007/s10567-014-0169-z

Nikstat, A., and Riemann, R. (2020). On the etiology of internalizing and externalizing 
problem behavior: A twin-family study. PLoS One 15:e0230626. doi: 10.1371/journal.
pone.0230626

O’Donnell, L. A., Weintraub, M. J., Ellis, A. J., Axelson, D. A., Kowatch, R. A., 
Schneck, C. D., et al. (2020). A randomized comparison of two psychosocial 
interventions on family functioning in adolescents with bipolar disorder. Fam. Process 
59, 376–389. doi: 10.1111/famp.12521

Patte, K. A., Qian, W., and Leatherdale, S. T. (2017). Is binge drinking onset timing 
related to academic performance, engagement, and aspirations among youth in the 
COMPASS study? Subst. Use Misuse 52, 1795–1800. doi: 10.1080/10826084.2017.1306562

Pierce, M., Hope, H. F., Kolade, A., Gellatly, J., Osam, C. S., Perchard, R., et al. (2020). 
Effects of parental mental illness on children’s physical health: systematic review and 
meta-analysis. Br. J. Psychiatry 217, 354–363. doi: 10.1192/bjp.2019.216

Quinn, P. D., and Harden, K. P. (2013). Differential changes in impulsivity and 
sensation seeking and the escalation of substance use from adolescence to early 
adulthood. Dev. Psychopathol. 25, 223–239. doi: 10.1017/S0954579412000284

Ramchandani, P., and Psychogiou, L. (2009). Paternal psychiatric disorders and 
children’s psychosocial development. Lancet 374, 646–653. doi: 10.1016/
S0140-6736(09)60238-5

Rende, R., and Plomin, R. (1993). Families at risk for psychopathology: who becomes 
affected and why? Dev. Psychopathol. 5, 529–540. doi: 10.1017/S0954579400006143

Rothenberg, W. A., Solis, J. M., Hussong, A. M., and Chassin, L. (2017). Profiling 
families in conflict: multigenerational continuity in conflict predicts deleterious 
adolescent and adult outcomes. J. Family Psychol. JFP: J. Division of Family Psychol. 
American Psycholog. Association Division 31, 616–628. doi: 10.1037/fam0000319

Sarigiani, P. A., Heath, P. A., and Camarena, P. M. (2003). The significance of parental 
depressed mood for young adolescents’ emotional and family experiences. J. Early 
Adolesc. 23, 241–267. doi: 10.1177/0272431603254292

Squeglia, L. M., Spadoni, A. D., Infante, M. A., Myers, M. G., and Tapert, S. F. (2009). 
Initiating moderate to heavy alcohol use predicts changes in neuropsychological 
functioning for adolescent girls and boys. Psychol. Addictive Behav. J. Society Psycholog. 
Addictive Behav. 23, 715–722. doi: 10.1037/a0016516

Su, J., Trevino, A., Jamil, B., and Aliev, F. (2022). Genetic risk of AUDs and childhood 
impulsivity: examining the role of parenting and family environment. Dev. Psychopathol. 
34, 1827–1840. doi: 10.1017/S095457942200092X

Teeuw, J., Mota, N. R., Klein, M., Blankenstein, N. E., Tielbeek, J. J., Jansen, L. M. C., 
et al. (2023). Polygenic risk scores and brain structures both contribute to externalizing 
behavior in childhood—A study in the adolescent brain and cognitive development 
(ABCD) cohort. Neurosci. App. 2:101128. doi: 10.1016/j.nsa.2023.101128

Tingley, D., Yamamoto, T., Hirose, K., Keele, L., and Imai, K. (2014). Mediation: R 
package for causal mediation analysis. J. Stat. Softw. 59, 1–38. doi: 10.18637/jss.v059.
i05

Van Loon, L. M. A., Van de Ven, M. O. M., Van Doesum, K. T. M., Witteman, C. L. 
M., and Hosman, C. M. H. (2014). The relation between parental mental illness and 
adolescent mental health: the role of family factors. J. Child Fam. Stud. 23, 1201–1214. 
doi: 10.1007/s10826-013-9781-7

Van Ryzin, M. J., Roseth, C. J., Fosco, G. M., Lee, Y., and Chen, I.-C. (2016). A 
component-centered meta-analysis of family-based prevention programs for adolescent 
substance use. Clin. Psychol. Rev. 45, 72–80. doi: 10.1016/j.cpr.2016.03.007

Vergés, A., Littlefield, A. K., Arriaza, T., and Alvarado, M. E. (2019). Impulsivity facets 
and substance use initiation: A comparison of two models of impulsivity. Addict. Behav. 
88, 61–66. doi: 10.1016/j.addbeh.2018.08.018

Waddell, J. T., Elam, K. K., and Chassin, L. (2022). Multidimensional impulsive 
personality traits mediate the effect of parent substance use disorder on adolescent 
alcohol and Cannabis use. J. Youth Adolesc. 51, 348–360. doi: 10.1007/
s10964-021-01556-3

https://doi.org/10.3389/fnbeh.2023.1213894
https://www.frontiersin.org/behavioral-neuroscience
https://www.frontiersin.org
https://doi.org/10.1111/1469-7610.00234
https://doi.org/10.1016/j.bcp.2007.06.043
https://doi.org/10.1034/j.1399-5618.2001.030205.x
https://doi.org/10.1111/j.1469-7610.1994.tb01133.x
https://doi.org/10.1016/j.neuroimage.2021.118262
https://doi.org/10.1037/0033-2909.108.1.50
https://doi.org/10.1017/S0954579416000249
https://doi.org/10.1007/s11469-022-00828-8
https://doi.org/10.1007/s11469-022-00828-8
https://doi.org/10.1080/10508619.2022.2078590
https://doi.org/10.1017/S0954579420000486
https://doi.org/10.1016/j.dcn.2018.04.004
https://doi.org/10.1016/j.dcn.2023.101196
https://doi.org/10.1038/s41467-021-23994-0
https://doi.org/10.1007/s10567-010-0080-1
https://doi.org/10.1017/S0033291705006045
https://doi.org/10.1017/S0033291705006045
https://doi.org/10.1192/bjp.179.3.203
https://doi.org/10.1176/appi.ajp.159.3.401
https://doi.org/10.1016/j.chc.2006.11.003
https://doi.org/10.1081/JA-120024240
https://doi.org/10.1081/JA-120024240
https://doi.org/10.1098/rstb.2018.0129
https://doi.org/10.1016/S0272-7358(98)00100-7
https://doi.org/10.1111/acer.12981
https://doi.org/10.1007/s00787-015-0813-2
https://doi.org/10.1176/appi.ajp.158.11.1783
https://doi.org/10.1098/rsif.2017.0213
https://doi.org/10.1098/rsif.2017.0213
https://doi.org/10.1111/j.2041-210x.2012.00261.x
https://doi.org/10.1007/s10567-014-0169-z
https://doi.org/10.1371/journal.pone.0230626
https://doi.org/10.1371/journal.pone.0230626
https://doi.org/10.1111/famp.12521
https://doi.org/10.1080/10826084.2017.1306562
https://doi.org/10.1192/bjp.2019.216
https://doi.org/10.1017/S0954579412000284
https://doi.org/10.1016/S0140-6736(09)60238-5
https://doi.org/10.1016/S0140-6736(09)60238-5
https://doi.org/10.1017/S0954579400006143
https://doi.org/10.1037/fam0000319
https://doi.org/10.1177/0272431603254292
https://doi.org/10.1037/a0016516
https://doi.org/10.1017/S095457942200092X
https://doi.org/10.1016/j.nsa.2023.101128
https://doi.org/10.18637/jss.v059.i05
https://doi.org/10.18637/jss.v059.i05
https://doi.org/10.1007/s10826-013-9781-7
https://doi.org/10.1016/j.cpr.2016.03.007
https://doi.org/10.1016/j.addbeh.2018.08.018
https://doi.org/10.1007/s10964-021-01556-3
https://doi.org/10.1007/s10964-021-01556-3


Gebru et al. 10.3389/fnbeh.2023.1213894

Frontiers in Behavioral Neuroscience 10 frontiersin.org

Wang, Z., Buu, A., Lohrmann, D. K., Shih, P. C., and Lin, H.-C. (2021). The role of 
family conflict in mediating impulsivity to early substance exposure among preteens. 
Addict. Behav. 115:106779. doi: 10.1016/j.addbeh.2020.106779

Warner, L. A., and White, H. R. (2003). Longitudinal effects of age at onset and first 
drinking situations on problem drinking. Subst. Use Misuse 38, 1983–2016. doi: 10.1081/
JA-120025123

Webster-Stratton, C., and Hammond, M. (1988). Maternal depression and its 
relationship to life stress, perceptions of child behavior problems, parenting behaviors, 
and child conduct problems. J. Abnorm. Child Psychol. 16, 299–315. doi: 10.1007/
BF00913802

Whiteside, S. P., and Lynam, D. R. (2001). The five factor model and impulsivity: using 
a structural model of personality to understand impulsivity. Personal. Individ. Differ. 30, 
669–689. doi: 10.1016/S0191-8869(00)00064-7

Yang, Y., Sánchez-Tójar, A., O’Dea, R. E., Noble, D. W. A., Koricheva, J., 
Jennions, M. D., et al. (2023). Publication bias impacts on effect size, statistical power, 

and magnitude (Type M) and sign (Type S) errors in ecology and evolutionary biology. 
BMC Biol. 21:71. doi: 10.1186/s12915-022-01485-y

Yeh, Z.-T., Huang, Y., and Liu, S.-I. (2016). Maternal depression and adolescent 
emotions: the role of family functioning. J. Child Fam. Stud. 25, 2189–2200. doi: 10.1007/
s10826-016-0399-4

Zhang, H., Lee, Z. X., White, T., and Qiu, A. (2020). Parental and social factors in 
relation to child psychopathology, behavior, and cognitive function. Translational. 
Psychiatry 10:1. doi: 10.1038/s41398-020-0761-6

Zhang, Z., Xu, X., and Ni, H. (2013). Small studies may overestimate the effect sizes 
in critical care meta-analyses: A meta-epidemiological study. Crit. Care 17:R2. doi: 
10.1186/cc11919

Zucker, R. A., Gonzalez, R., Feldstein Ewing, S. W., Paulus, M. P., Arroyo, J., Fuligni, A., 
et al. (2018). Assessment of culture and environment in the adolescent brain and 
cognitive development study: rationale, description of measures, and early data. Dev. 
Cogn. Neurosci. 32, 107–120. doi: 10.1016/j.dcn.2018.03.004

https://doi.org/10.3389/fnbeh.2023.1213894
https://www.frontiersin.org/behavioral-neuroscience
https://www.frontiersin.org
https://doi.org/10.1016/j.addbeh.2020.106779
https://doi.org/10.1081/JA-120025123
https://doi.org/10.1081/JA-120025123
https://doi.org/10.1007/BF00913802
https://doi.org/10.1007/BF00913802
https://doi.org/10.1016/S0191-8869(00)00064-7
https://doi.org/10.1186/s12915-022-01485-y
https://doi.org/10.1007/s10826-016-0399-4
https://doi.org/10.1007/s10826-016-0399-4
https://doi.org/10.1038/s41398-020-0761-6
https://doi.org/10.1186/cc11919
https://doi.org/10.1016/j.dcn.2018.03.004

	Effects of parental mental health and family environment on impulsivity in preadolescents: a longitudinal ABCD study®
	1. Introduction
	2. Materials and methods
	2.1. Participants and procedure
	2.2. Measures
	2.3. Statistical analyses

	3. Results
	4. Discussion
	Data availability statement
	Author contributions

	References

