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Abstract

Poorparental mental health and stress have been associated with children’s mental disorders,
including attention-deficit/hyperactivity disorder (ADHD), through social, genetic, and
neurobiological pathways. To determine the strength of the associations between parental mental
health and child ADHD, we conducted a set of meta-analyses to examine the association of parent
mental health indicators (e.g., parental depression, antidepressant usage, antisocial personality
disorder, and stress and anxiety) with subsequent ADHD outcomes in children. Eligible ADHD
outcomes included diagnosis or symptoms. Fifty-eight articles published from 1980 to 2019 were
included. We calculated pooled effect sizes, accounting for each study’s conditional variance,
separately for test statistics based on ADHD as a dichotomous (e.g., diagnosis or clinical

cutoffs) or continuous measurement (e.g., symptoms of ADHD subtypes of inattentiveness and
hyperactivity/impulsivity). Parental stress and parental depression were significantly associated
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with increased risk for ADHD overall and both symptoms and diagnosis. Specifically, maternal
stress and anxiety, maternal prenatal stress, maternal depression, maternal post-partum depression,
and paternal depression were positively associated with ADHD. In addition, parental depression
was associated with symptoms of ADHD inattentive and hyperactive/impulsive subtypes. Parental
antisocial personality disorder was also positively associated with ADHD overall and specifically
ADHD diagnosis. Prenatal antidepressant usage was associated with ADHD when measured
dichotomously only. These findings raise the possibility that prevention strategies promoting
parental mental health and addressing parental stress could have the potential for positive long-
term impacts on child health, well-being, and behavioral outcomes.
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Introduction

Treatment and prevention of mental disorders among parents is critical to public health given
their prevalence and impact not only on parental health and well-being but also on child
development (Herman-Stahl et al., 2007; National Academies of Sciences, Engineering, and
Medicine (NASEM), 2016, 2019; National Research Council (NRC), 2009; NRC & Institute
of Medicine (IOM), 2009; Wolicki et al., 2021). From 2008 to 2014, among US adults
parenting a child under the age of 18 years old, 22.8% of women and 12.4% of men
experienced any mental disorder in the last year (Stambaugh et al., 2017). Moreover,
nationally representative data of children 0-17 years old indicate 7% have a primary
caregiver/parent with poor mental health (Wolicki et al, 2021). Parental mental disorders and
stress have been associated with a variety of adverse child health and development outcomes
(NASEM, 2016, 2019; Liu et al., 2016; World Health Organization and Calouste Gulbenkian
Foundation (WHO & CGF), 2014). Specifically, a body of research links poor parental
mental health with children’s mental disorders, such as attention-deficit/hyperactivity
disorder (ADHD) and other disruptive behavior disorders (Alpern & Lyonsruth, 1993;
Grizenko et al., 2012; Herndon & lacono, 2005; NASEM, 2019; NRC & 10M, 2009; Ray et
al., 2009).

ADHD is a prevalent, neurobehavioral disorder characterized by symptoms of inattention,
impulsivity, and hyperactivity and is associated with significant long-term social, academic,
economic, and vocational impacts (American Psychiatric Association, 2013; Danielson et
al., 2018; Faraone et al., 2021; Fleming et al., 2017; Guo et al., 2018; Harpin, 2005; Ray et
al., 2009; Zhao et al., 2019). The identification of potentially modifiable ADHD risk factors
for children such as parental mental health indicators might inform efforts to prevent the
onset of, reduce the severity of, and mitigate the persistence of ADHD.

Genetic and Biological Mechanisms of ADHD Risk Associated with Parental Mental Health

The causal mechanisms of ADHD risk associated with parental mental disorders are likely
related to the combined effects of genetic, biological, and environmental factors and their
interactions (Faraone et al., 2021). Findings from twin and family studies of ADHD report
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strong heritability of ADHD with estimates of 60-80% (Faraone & Larsson, 2019; Freitag &
Retz, 2010). Furthermore, mental disorders such as major depressive disorders and ADHD
may have a coheritability of a common genetic polymorphism, indicating a shared genetic
risk among these mental disorders (Lee et al., 2013). Parental stress and stressors are distinct
from mental disorders but can be similarly related to parental mental health. Research

on prenatal and even preconception exposures suggests that maternal stressors and mental
disorders can alter in utero brain development through both neurodevelopmental structural
or system changes, such as fetal neuronal cellular migration, and epigenetic methylation
(Abbott et al., 2018; Glover, 2011; Keenan et al., 2018; Lupien et al., 2016; Manzari et

al., 2018; Mill & Petronis, 2008). Neurological and genetic differences in turn have been
associated with differences in child stress responses and behavioral disorders (Braithwaite et
al., 2015; Hanson et al., 2015; Luby et al., 2017; McLaughlin et al., 2014; Oberlander et al.,
2008).

Environmental Mechanisms of ADHD Risk Associated with Parental Mental Health

Parents also shape and support children’s developmental outcomes through distinct
environmental pathways such as parenting behaviors and family climate (NASEM, 2016).
Negative parenting interactions (e.g., harsh discipline, intrusiveness, or lacking sensitivity or
warmth) and hostile parenting have been associated with risk for child ADHD (Claussen et
al., 2022; Romano et al., 2006). Mental disorders can impair a parent’s ability to provide

a nurturing, responsive, and consistent caregiving environment for their child (Clavarino et
al., 2010; Sohr-Preston & Scaramella, 2006). For example, among parents with depression,
negative parent—child interactions (e.g., lower warmth, higher hostility) have been associated
with ADHD in children (Breaux & Harvey, 2019; Jacobvitz et al., 2004; Romano et al.,
2006). Postnatal maternal anxiety has been associated with feeling less positive about
childcare activities and investing less time playing and teaching their child (Clavarino et al.,
2010). Among children previously diagnosed with ADHD, paternal antisocial personality
disorder symptomatology and not paternal ADHD was associated with conduct problems

in the children through negative parenting behaviors (e.g., poor monitoring, overactivity,
inconsistent discipline; LeMoine, et al., 2018).

Minor parental stress can be normative (Crnic & Low, 2002) and result in healthy or even
beneficial responses (Rudland et al., 2020); however, high levels of parental stress and
stressors can impair parental mental health and parenting (Fredland et. al., 2018; Kahng et
al, 2008). Pathways are also likely bidirectional, as ADHD symptoms among children may
result in higher levels of parental stress (Breaux & Harvey, 2019). Stress, negative parental
affect, and inconsistent or hostile parenting behaviors may play a role in bidirectional
negative coercive family interactions that are impacted by child temperamental negativity
(Patterson, 1982). These interacting factors may serve to maintain and exacerbate both the
parental mental disorders and the ADHD symptomatology.

Gene by Environment Mechanisms of ADHD Risk Associated with Parental Mental Health

The interaction of genetic (e.g., parent and child shared neuroregulatory deficits) and
environmental (e.g., negative parent—child interactions, family conflict) mechanisms could
explain relations between parent mental health and ADHD risk (Retz et al., 2008;
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Sciberras et al., 2011). The emerging field of ADHD epigenetics suggests that genetic

and environmental contributions to generational effects are complex (Mill & Petronis, 2008;
Nigg, 2018). Gene-environment effects indicate evidence of at-risk genotypes interacting
with social and environmental adversity to increase ADHD risk (Hamza et al., 2017; Retz et
al., 2008) as well as gene-environment epigenetic mediated interactions of ADHD risk, such
as maternal stress (Rice et al., 2010) and family conflict or violence (Retz et al., 2008).

In summary, parental mental health may convey a genetic, biological, or environmental
risk for ADHD. Greater understanding of parental mental health risk factors and their
potential effects on childhood ADHD diagnosis and symptomatology could help with the
development and prioritization of prevention efforts to mitigate negative effects on child
well-being. We used meta-analytic methods (Borenstein et al., 2011) to examine the data
on potentially modifiable parental mental health risk factors that may increase ADHD
susceptibility and can help to identify broad targets for future research and intervention,
within and across risk factors.

This study is part of a larger set of meta-analyses conducted to synthesize results from
studies examining potentially modifiable risk factors (e.g., perinatal complications, Bitsko et
al., 2022; parenting and family environment, Claussen et al., 2022) for childhood ADHD.
A complete description of the full search strategies, inclusion and exculsion criteria,

and data abstraction are described in detail elsewhere in this supplement (Bitsko et al.,
2022). Briefly, the ADHD search terms encompassed ADHD diagnoses (e.g. ADHD,
attention-deficit disorder, hyperkinetic disorder, minimal brain dysfunction) and ADHD
core symptomatology (e.g. inattenti*, hyperact*, and impulse disorder). The specific search
terms used to identify parental mental health risk factor studies were “parental OR maternal
OR prenatal OR perinatal OR distress OR stress OR mental disorder OR mental health

OR anxiety OR depress* OR buproprion OR antidepressant.” All articles published in
English prior to February 2014 were considered for study inclusion. Relevant publications
discovered through iterative reference mining of retrieved articles were subsequently added,
resulting in 77 eligible studies, of which 38 were initially included.

In addition, we conducted a literature search in January 2021 using the same search terms
and criteria to account for any new studies published from 2014 through January 2021.
Inclusion criteria were restricted to previously included risk factors and analyses. Twenty
additional articles met inclusion criteria. After abstract-level and full-text review (see Fig. 1),
a final group of 58 articles was eligible for analysis, representing 60 studies that examined
the relationship between parental mental health risk factors and child ADHD outcomes.
Measures of parent mental health varied across studies and are described briefly in Table 1.

Effect sizes within each study were eligible for inclusion in the meta-analyses only if the
risk factor was present prior to child ADHD diagnosis or documented symptomatology.
Concurrent assessment of parental stress and child ADHD symptoms were excluded.

In addition, studies retrospectively inquiring about peripartum depression were included.
In addition, studies of parental antisocial personality disorder diagnosis were included
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regardless of timing of assessment because the diagnostic criteria for antisocial personality
disorder require evidence of the disorder prior to the age of 15 years old. Studies of parental
mental health indicators with sufficient prospective data for inclusion in the final meta-
analyses were parental depression (30), prenatal antidepressant usage (9), parental stress
and anxiety (27), and parental antisocial personality disorder (5). To ensure independence
of estimates, we chose the largest study sample size and included only one effect size in

an analysis from a study (e.g., the Avon Longitudinal Study of Parents and Children) when
multiple articles were identified from the same longitudinal study population. See Fig. 1 for
a flow chart detailing the number of articles identified, excluded at each stage, and final
number of studies included. Coding forms are available from the first author.

Results are presented separately for each risk factor-ADHD pairing for which there

were at least three relevant effect sizes, and by whether the measures of association

were dichotomous or continuous. First, we conducted pooled analyses to produce an
overall indicator (e.g., all included measures of ADHD categorizations including diagnosis,
inattentive and hyperactive/impulsive symptoms) representing the relationship between a
risk factor and any ADHD outcome, aggregating across ADHD outcomes as needed and
ensuring independent study samples. The ADHD diagnosis category included dichotomous
test statistic measurement of DSM diagnosis by clinician evaluation or interview, clinical
diagnostic tool, ICD-9/10 code, ADHD prescription filled, or diagnosis via medical record
report.

Subsequent analyses were also conducted for each subset of risk factors for which there
were three relevant effect sizes. For example, parental depression and ADHD overall was
further subdivided into separate analyses of maternal depression, paternal depression, and
maternal post-partum depression. Similarly, a sufficient number of parental depression effect
sizes were available to analyze associations separately for ADHD overall, ADHD diagnosis,
inattentive symptoms, and hyperactive/impulsive symptoms. For studies that reported on the
same ADHD outcome separately for males and females, the effect sizes were averaged.
Third trimester prenatal stress was selected for inclusion in the analysis when effect sizes
only by trimester were available for an included study (4« = 4 effect sizes). Third trimester
stress was selected based on previous research linking later term gestational stress to child
emotional and neurobehavioral disorders (Rice et al., 2010; O’Connor et al., 2002; Li et al.,
2010) potentially through disruptions in fetal synaptic migration and differentiation (Rice et
al., 2007).

We calculated effect sizes and 95% confidence intervals (Cls) for dichotomous and
continuous test statistics separately. Odds ratios (ORs) were calculated for dichotomous
statistics, and correlation coefficients (CC) were calculated for continuous statistics. We
also calculated the variance of effect sizes across individual studies using Cochran’s Q
(DerSimonian & Laird, 1986). We present results from random-effects models, which
include a weighting term to account for the between-study variation in effect size (Sutton
et al., 2000) and therefore produce a more conservative estimate of effect size than a
fixed-effect model (Berlin et al., 1989).
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Table 2 summarizes the results, which represent a total sample size of 2,208,231 participants
from 18 countries; study year of publication ranged from 1980 to 2019. Supplemental Figs.
1-22 contain the forest plots with effect sizes and confidence intervals for individual studies
and the summary effect size for each risk factor.

Parental depression studies were the most numerous, with 30 eligible studies of

earlier parental depression and later ADHD. Parental depression was associated with
significantly increased risk for ADHD overall (inclusive of ADHD diagnosis and symptom
outcomes), for both dichotomous and continuous test statistics. Parental depression was
also significantly associated with ADHD symptoms (not shown in Table 2) measured
dichotomously (OR =1.34, 95% CI:1.05, 1.71; Supplementary Fig. 9), more specific
indicators of inattentive symptoms (CC = 0.10; 95% ClI: 0.05, 0.15; Supplementary Fig.
7), and hyperactive/impulsive symptoms (CC = 0.12; 95% CI: 0.05, 0.19; Supplementary
Fig. 8). The significant parental depression and ADHD overall continuous analysis was the
only analysis with significant heterogeneity across studies (Q(10) = 43.32, p< 0.01).

Maternal depression at any time prior to ADHD measurement, maternal post-partum
depression more specifically, and paternal depression were associated with increased risk
for child ADHD (Table 2). Maternal depression was also significantly associated with
hyperactive/impulsive symptoms when reported dichotomously (OR = 1.51, 95% ClI: 1.04,
2.18; Supplementary Fig. 10, not shown in Table 2).

Prenatal antidepressant usage, with 9 total studies, was associated with ADHD overall
analyzed dichotomously (k= 6); however, we found no significant associations between
prenatal antidepressant usage and later ADHD reported from continuous test statistics (k=
4).

Parental stress and anxiety, with 27 eligible studies, similarly allowed for multiple analyses.
Parental stress and anxiety were associated with increased risk for ADHD overall (measured
dichotomously and continuously), and for ADHD diagnosis more specifically. Maternal
stress and anxiety and maternal prenatal stress were also significantly associated with
increased childhood ADHD risk. The parental stress and anxiety and ADHD overall
continuous analysis was the only analysis with significant heterogeneity across studies (Q(7)
=27.82, p<0.0001).

Parental antisocial personality disorder (k= 5) was positively associated with ADHD

overall and more specifically ADHD diagnosis. Maternal and paternal antisocial personality
disorders were not significantly associated with overall childhood ADHD risk. The odds
ratios for maternal-specific (k= 4) and paternal-specific (k= 4) analyses were similar to that
of antisocial personality disorder overall but neither subgroup reached statistical significance
on their own.
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Discussion

This meta-analysis highlights the potential role of parental mental health indicators as risk
factors for ADHD diagnosis and symptoms. In addition to links of prenatal exposures

to stress and depression to fetal and early childhood brain changes associated with risk

for psychopathology (Glover, 2011; MacKinnon et al., 2018), the findings from this meta-
analysis also indicate potential evidence of postnatal effects of parental stress and mental
disorders (e.g., maternal post-partum depression and parental antisocial personality disorder)
with later ADHD risk. The multiple associations across parental mental disorders and child
ADHD risk are in line with previous research suggesting that ADHD risk is associated with
the combined effects of many genetic and environmental risk factors (Faraone et al., 2021).
The associations of both prenatal and postnatal exposures (e.g., maternal prenatal stress and
maternal post-partum depression) and ADHD risk suggest that multiple opportunities might
exist to prevent or mitigate ADHD symptomatology and promote the mental health of the
entire family.

Parental Mental Health Associations with Child ADHD

Parental depression overall, inclusive of both prenatal and postnatal exposures, was
associated with more than twice the likelihood of an ADHD diagnosis. Results from the
current meta-analysis were consistent across parental depression risk factors indicating an
increased risk for ADHD diagnosis and symptoms among children. The results from this
meta-analysis are consistent with the body of research linking parental depression, both
prenatally and postnatally, to poor child outcomes and, more specifically, child ADHD
(Romano et al., 2006; Weissman et al., 1984; Sciberras et al., 2011; O’Connor et al., 2002;
Wolford et al., 2017). We found a significant relationship between paternal depression and
ADHD risk; however, previous research is mixed on the independent influence of paternal
depression on childhood externalizing disorders (Cheung & Theule, 2019; Pietikainen et
al., 2019). For example, Letourneau et al. (2019) reported that paternal depression was
only associated with child behavior problems when the mother also experienced perinatal
depression.

In the current meta-analysis, significant variability across depression studies was only
evidenced in the analysis of parental depression and ADHD symptoms continuous analysis;
correlation coefficients ranged from 0.05 (Hayatbakhsh et al., 2011) to 0.35 (Breaux &
Harvey, 2019). Differences in effect sizes across these two studies could be related to a
variety of factors including time of measurement between risk and exposure, population
differences, and child age at measurement. Despite this variability across studies, there

was a consistent, significant relationship between parental depression and child ADHD
among all six depression risk factor analyses. Future research could explore differences in
timing of effects and co-occurring mental disorders in their contributions to the strength of
relationships between parental depression and child ADHD risk.

Previous individual studies on prenatal exposure to antidepressants and ADHD risk have
demonstrated mixed results (Figueroa, 2010; Pedersen et al., 2013; Sujan et al., 2017). The
mixed findings for ADHD risk and antidepressant usage found here are similar to recent
studies and reviews in this area (Man et al., 2017; Sujan et al., 2017, 2019). Sujan et
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al. (2019) concluded that human research is insufficient to support a causal link between
prenatal antidepressant usage and ADHD risk; the effects are small and may be due instead
to unmeasured factors that differentiate the unexposed and exposed children. Findings from
two studies suggest that untreated parental psychopathology could be associated with child
behavior or ADHD risk rather than the prenatal antidepressant exposure (Pederson et al.,
2013; Yang et al., 2018). Other factors related to antidepressant use, including the timing
and specific type of antidepressant might also influence the outcomes in this meta-analysis
(Boukhris et al., 2017; Figueroa, 2010); however, only 9 articles were included and did not
allow for sub-analyses. The overall findings from the current meta-analysis suggest more
research may help determine how specific factors related to antidepressant treatment may
impact child ADHD symptomatology and risk.

Findings from this meta-analysis study indicated that all except one of the included

parental stress and anxiety risk factors were positively associated with ADHD diagnosis

or symptoms. Only the relationship between paternal stress and ADHD was non-significant;
additional research with fathers may help further clarify these findings. Across this risk
factor category, stress and anxiety were measured in a variety of ways including self-

report of distress, anxiety, and exposure to specific stressors; however, this variability in
measurement is consistent with the measurement of perinatal anxiety in the field (Meades &
Ayers, 2011). Despite this variability in measurement, effect sizes for stress and anxiety risk
factor analyses only varied statistically within the parental stress and anxiety ADHD overall
continuous risk factor analysis. In this analysis, correlation coefficients ranged from 0.00
(Bolea-Alamafiac et al., 2018) to 0.26 (Breaux & Harvey, 2019). Similar to the differences in
measurement previously described, the two studies varied in their measurement of stress and
anxiety using the anxiety symptomatology scale of a validated psychopathology screener
(Bolea-Alamafiac et al., 2018) and a validated measure of stressful life events (Breaux &
Harvey, 2019).

Parental antisocial personality disorder (ASPD) was significantly associated with ADHD
overall and ADHD diagnosis in this meta-analysis; however, the lower end of the confidence
intervals ranged from 1.02 to 1.07. Neither maternal ASPD nor paternal ASPD alone

was significantly associated with ADHD outcomes although the odds ratios for parental,
maternal, and paternal ASPD were similar in magnitude to parental ASPD. Notably,
different studies comprised the parental, maternal, and paternal antisocial personality
disorder analyses, which might provide clarity for the appearance of inconsistency between
those sets of results. Three studies (Chronis et al., 2003; Galéra et al., 2011; Herndon &
lacono, 2005) were common to all three analyses. However, Earls et al. (1988) was only
eligible for inclusion in the parental antisocial personality disorder analysis (which reported
a significant result), not the maternal or paternal analyses. Morrison (1980) was only eligible
in the maternal and paternal analyses, but not the analyses for parental antisocial personality
disorder. ASPD has been estimated to affect 0.6% of US adults (Lenzenweger et al., 2007);
the relatively lower prevalence of this disorder in comparison to depression and anxiety is
reflected in the fewer available studies. Large, population-level studies inclusive of parental
ASPD would allow for the examination of the distinct effects of paternal and maternal
ASPD on childhood ADHD risk.
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Implications for Prevention and Intervention

The implications of this meta-analysis merit further consideration given the high prevalence
of parental stress and mental disorders, co-occurrence across disorders, and child ADHD
among parents with mental disorders (Burns et al., 2015; Caspi & Moffitt, 2018; Homan et
al., 2019; Kessler et al., 1994). Parents with mental disorders may simultaneously experience
other risk factors and stressors that are also associated with ADHD, such as poverty and
substance use disorders (Cree et al., 2018; Maher et al., 2022; WHO & CGF, 2014). These
additional stressors within the family context may further contribute to a child’s risk for
ADHD through a chaotic family climate and negative, coercive parent—child interactions.
Untreated parental psychopathology may contribute to antidepressant impacts on ADHD
risk (Sujan et al., 2019), and maternal stressors and mental disorders can contribute to
prenatal neurobiological influences on ADHD risk (Abbott et al., 2018; Glover, 2011;
Keenan et al., 2018; Lupien et al., 2016; Manzari et al., 2018; Mill & Petronis, 2008). Thus,
the findings from this meta-analysis suggest parental mental health mechanisms of risk

may be associated with common or shared modifiable (e.g., negative parenting interactions,
adversity) etiologies rather than specific risk factors (Caspi & Moffitt, 2018) and both
prenatal and postnatal opportunities for prevention and intervention. These shared family
and contextual risk factors offer insights for public health prevention and intervention targets
across parental mental health indicators.

Transdiagnostic prevention strategies focused on common risk factors or implementation of
intervention approaches with effectiveness across several types of mental disorders such as
cognitive behavior therapy or parent behavioral training may therefore be indicated to reduce
overall psychopathology risk (Caspi & Moffitt, 2018). Taken together, the results of the
current study and past research suggest the importance of using a broadly disseminated
public health approach to addressing parental mental health within the family context

and through services families may already be accessing (NRC, 2009). Family-centered
intervention strategies that can promote parental mental health, address stress, promote
children’s resiliency, and build parenting skills have the potential to prevent the onset or
persistence of childhood mental disorders such as ADHD (NASEM, 2019). For example,
this type of easily disseminated, prevention approach that includes cognitive skill training
for the at-risk child or adolescent along with strategies that promote parenting skills such as
communication and responsive relationship building has demonstrated evidence for longer
term child and family impacts among families with a parent with a mood disorder (Beardslee
et al., 2007, 2010).

In addition, integrated, two-generation behavioral approaches within pediatric primary care,
such as treating the family (rather than only the child) as the unit of care, may provide

an opportunity to screen, identify early, and make referrals for both child and parental
mental health needs (Brundage & Shearer, 2019; Homan et al., 2019; NASEM, 2016,

2019). For example, the American Academy of Pediatrics (AAP) has recommended taking a
mother-infant dyadic approach, within well child visits, to screening, referral, and treatment
of postpartum depression and its impacts on the infant (Earls et al., 2019). Integrated family
care strategies also have the potential for significant return on investments (Brundage &
Shearer, 2019). Nine state Medicaid programs have invested in this type of prevention
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approach by paying for home-based services for children at risk for mental disorders due

to factors such as parental mental disorders, priorto the child showing evidence of a

mental disorder (Brundage & Shearer, 2019). The AAP recommends behavior therapy, such
as evidence-based parent training in behavior management, as the first line treatment for
young children with ADHD (Wolraich et al., 2019); however, parental mental disorders
have been associated with poor adherence to and response to parent training (Forehand &
Kotchick, 2002; Reyno & McGrath, 2006). Therefore, the integration of parenting programs
within primary care during the perinatal period can provide an opportunity to reach more
families and mitigate mental health risk across the family unit by building parenting skills
in combination with addressing the parental mental disorder and or stressor (NASEM, 2016,
2019).

Strengths and Limitations

The current study has several strengths. First, our meta-analysis only included studies in
which the risk factor preceded the ADHD outcome to best inform prevention efforts. Prior
research has identified the need to better understand parental mental health indicators,

such as prenatal exposure to stress, to inform mental health screening practices and

early intervention efforts (Manzari et al., 2018). Second, the current study included data
from many large, nationally representative datasets resulting in an overall sample size of
more than two million participants across 18 countries. The size and diversity of these
studies suggests broad generalizability of our findings. Although diagnosed ADHD is more
prevalent in boys than girls (Danielson et al., 2018), the majority of the studies included in
this meta-analysis had nearly equal male/female sample sizes, allowing for ADHD outcomes
that included effects on these two genders. Finally, analyses examined both diagnosed
ADHD and symptoms of ADHD separately allowing us to identify independent effects for
both diagnosed ADHD and ADHD symptomatology.

This meta-analysis also has some limitations. In line with the documented parenting research
bias toward mothers (NASEM, 2016), more published studies on maternal mental health risk
factors than paternal risk factors were identified. Focused research efforts around paternal
mental health and child mental disorders could further our understanding of the impacts on
paternal mental health factors on ADHD risk. Second, although we only included studies in
which parental mental health indicators were measured before the child ADHD outcomes,
we cannot rule out the possibility that ADHD symptoms were present prior to the parental
mental health factor, but not assessed. Third, given the intent to include a wide range of risk
factors in the overall meta-analysis (including other manuscripts in this supplement), it was
beyond the scope of this study to investigate the influence of study design (e.g., clinical or
population-based samples) or population characteristics (e.g., child gender and household
socioeconomic status) on effect sizes. Future research could examine these findings by
additional child, family, and study characteristics to offer insights for targeted intervention
efforts. Fourth, we were not able to examine the effects of all mental disorders (e.g., parental
ADHD and schizophrenia) because too few studies met our inclusion criteria. Fifth, when
prenatal stress was not measured generally as any point during pregnancy, as in 4 of our

16 prenatal stress studies, we prioritized the third trimester stress effect size for inclusion

in our analyses based on previous research (Rice et al., 2010; O’Connor et al., 2002; Li et
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al., 2010). Therefore, additional research could examine the independent effects of maternal
stress during earlier periods. Sixth, the influence of treatment effects on parental mental
health indicators and ADHD outcomes could not be examined due to insufficient study data.
Future longitudinal studies could explore these relations among groups receiving treatment
and those not receiving treatment. Our study was also subject to limitations inherent in

the meta-analysis design; the measurement of mental health indicators varied across studies
and represents a range of measurement approaches from validated screeners to clinician
diagnoses. In addition, the included studies may, in some cases, represent a single point

in time of the impact of the parental mental disorder on child ADHD, and the effects

of a chronic or episodic mental disorder course could be underestimated. Furthermore,
meta-analytic methods analyze outcomes across multiple studies, which can have diversity
in methodological approaches, providing an overall synthesis of relationship effects. Meta-
analyses may not allow for more specific translation of the results into the individual
aspects of parent mental health or which preventive interventions are likely to have the most
benefit. Future research could examine the cumulative or episodic effects of parental mental
disorders on child ADHD and specific interventions that are associated with the greatest
efficacy for these factors. Finally, 11 of the 58 articles included in this meta-analysis either
controlled for mental disorders inclusive of ADHD or excluded parents with ADHD or

any mental disorder. Future research could examine parental ADHD as a moderator of the
effect of other parental mental disorders on child ADHD symptoms and diagnosis to inform
prevention and intervention efforts.

The findings from this meta-analysis highlight the associations between both prenatal

and postnatal parental mental health and child ADHD risk. These prenatal and postnatal
associations point to multiple potential opportunities for the promotion of overall child
well-being and the reduction of ADHD symptomatology, suggesting the opportunity for
early childhood prevention efforts around parental mental health to improve the overall
functioning and well-being of children with or at risk for ADHD. Further research on
strategies that can promote parental mental health and address stress, prenatally and
postnatally, could inform our understanding of the long-term impacts of poor parental
mental health on child health, well-being, and behavioral outcomes (NASEM, 2016, 2019).
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Identified Articles for Parent Mental Health (n=77)*

Antidepressants (9)
Depression (34}
Stress and anxiety (25)
Antisocial personality disorder (20)

Articles Excluded Based on Title and Abstract Review (n=9)

Antidepressants (0)
Depression (3)
Stress and anxiety (0}
Antisocial personality disorder (6)

A\ 4

Articles for Full Text Review {n=68)*

Antidepressants (9)
Depression (31)
Stress and anxiety (24)
Antisocial personality disorder (14)

Articles Excluded Based on Full Text Review {n=30)*

Antidepressants (4)
Depression (13)
Stress and anxiety (9)
Antisocial personality disorder (9)

A 4

Originally Included Articles (n=38)*

Antidepressants (5)
Depression (18)
Stress and anxiety (15)
Antisocial personality disorder (5)

Articles Identified and Included from Follow-up Review?
(n=20)*

Antidepressants (4)
Depression (12)
Stress and anxiety (12)
Antisocial personality disorder (0)

A

A 4

All Included Articles (n=58)**

Antidepressants (9)
Depression (30)
Stress and anxiety (27)
Antisocial personality disorder (5)

Fig. 1.

Flgwchart of triage process for inclusion/exclusion of articles identified for meta-analyses of
risk factors for attention-deficit/hyperactivity disorder and parental mental health. *Articles
overlap across categories; + Two articles contained two independent data sets; a follow-up
review included 2014-January, 2021
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