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Abstract

Objective: The offspring of parents with bipolar disorder (BD) and with attention deficit hyperactivity 
disorder (ADHD) have a higher risk of having the same condition. Both disorders also share 
psychopathological symptoms; however, little is known about their genetic overlap. To examine whether 
the offspring of parents with BD have a greater chance of being affected by ADHD, we conducted a 
systematic review.
Methods: From inception to August 12, 2024, we searched the PubMed, SciELO, PsycInfo and Cochrane 
databases. We included studies if they investigated the association of parental bipolar disorder with 
offspring outcomes and made a proper investigation of disorders using validated instruments based on 
the Diagnostic Statistical Manual of Mental Disorders (DSM) or the International Classification of Diseases 
(ICD) criteria. Studies were excluded if: parents were under 18 years old or over 70; did not report 
original data; systematic reviews; in vitro studies; with an animal model; offspring older than 17 years 
of age or with any comorbid diagnosis with ADHD. To assess risk of bias, two authors independently used 
the Newcastle-Ottawa Scale quality assessment tool.
Results: 23 articles met the inclusion criteria. The majority of the studies reported that the offspring of 
parents with BD were at higher risk for ADHD. Particularly, in all case-control studies, the risk of ADHD 
was higher in the case group than the control group.
Conclusion: The current studies are yet heterogeneous and literature did not uncover the biological 
correlation of these disorders regarding genetic, biochemical, neuroimaging and neuropsychological 
aspects.
Keywords: Bipolar, attention, hereditary, offspring, intergenerational.

Introduction

Attention deficit hyperactivity disorder (ADHD) is a 
highly hereditary, neurodevelopmental disorder that is 
associated with the risk of other mental disorders later 
in life, such as anxiety, substance use and depressive 
disorders.1‑3 Bipolar disorder (BD) is a mood disorder 
that is frequently associated with mental comorbidities 
but is rarely diagnosed in childhood.4

Various studies have already shown that bipolar 
disorder is also highly hereditary5,6; some have reported 

a seemingly higher chance of individuals with ADHD 
being diagnosed with BD later in life,7 but few have 
focused on the risk of mental disorders other than BD, 
especially neurodevelopmental disorders, among the 
offspring of parents with BD.

Both BD and ADHD present some psychopathology 
similarities, such as mood lability, psychomotor 
agitation and distractibility.8 The neurobiology and 
neural circuitry deficiencies associated with bipolar 
disorder onset are not yet fully known, but the common 
symptomatology could indicate that these two disorders 
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have some neurobiological correlation. Furthermore, 
evidence from genome-wide association studies 
have already identified significant single nucleotide 
polymorphism-based genetic correlation between these 
disorders and risk loci with shared effects on the two of 
them consistent with the existence of genetic overlap 
between BD and ADHD.

To the best of our knowledge, this is the first review 
intended to investigate whether parents with bipolar 
disorder may have a greater chance of having offspring 
with ADHD. Positive findings may reinforce perspectives 
that suggest ADHD symptoms might be an initial phase 
of a longitudinal development of bipolar disorder.7,8

Methods

This systematic review was reported according to 
the Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) guidelines9 and was 
conducted following an a priori established protocol on 
PROSPERO10 (CRD42023431438).

Database selection and search strategy
From inception to August 12, 2024, PubMed 

database was searched using the following terms: 
“bipolar disorder,” “offspring,” “progeny,” “inheritance,” 
“family history,” “familial history,” “attention deficit 
hyperactivity disorder” and “ADHD.” SciELO, PsycInfo 
and Cochrane databases were also searched using these 
terms: “bipolar disorder,” “manic depression,” “bipolar 
affective disorder,” “children” “descendants,” “parents,” 
“genetic,” “family background, “family history,” “familial 
history,” “attention deficit hyperactivity disorder,” 
“hyperactivity disorder,” “attention deficit disorder” and 
“ADHD.” To avoid publication bias, non-English language 
studies and grey literature (for example, conference 
abstracts) were included. A structured search strategy 
based on the PICOS framework was used.11 Studies were 
included if they met the following criteria: a) enrolled 
adult parents with bipolar disorder and their offspring; 
b) investigated the association of parental bipolar 
disorder with offspring outcomes; c) conducted a proper 
investigation of bipolar disorder among parents made 
by a psychiatrist or using validated instruments based 
on the Diagnostic Statistical Manual of Mental Disorders 
(DSM-IV, DSM-IV TR, DSM-5) or the International 
Classification of Diseases (ICD-9 and ICD-10) criteria; 
d) conducted a proper investigation of ADHD among 
the offspring of parents with BD made by a psychiatrist 
or using validated instruments based on DSM-IV, DSM-
IV TR, DSM V, ICD-9 or ICD-10 criteria; e) used any 
study design; f) a comparison group was preferable, 

but not mandatory. When reported in the study, both 
parents and offspring should have the control group. 
Studies were excluded if: enrolled parents who were 
adolescents under 18 years of age and elderly people 
(over 70); systematic reviews; studies that did not 
report original data; studies with an animal model; in 
vitro studies; enrolled offspring who were not under 
18 years of age or had any comorbid diagnosis with 
ADHD. The systematic search protocol and full search 
terms for each database are detailed in Supplementary 
Materials S1 and S2.

Two reviewers working independently considered 
the potential eligibility of each of the abstracts 
retrieved via the search strategy. Full-text articles 
were obtained unless both reviewers decided that an 
abstract was ineligible, with disagreements resolved by 
a third reviewer. The overall interobserver agreement 
of abstract selection was K = 0.70, which is deemed 
good to excellent agreement. Each full-text report was 
assessed independently by two reviewers for final study 
inclusion, and the agreement for final texts inclusions 
was K = 0.90.

Data abstraction and risk of bias assessment
Data on study-, parent-, and offspring-related 

characteristics were abstracted using a standardized 
form, and conducted independently by 2 researchers, 
with disagreements resolved by a third researcher. The 
following variables were extracted from all studies: 
authors, year of publication and subject characteristics 
of the parent and offspring groups. The risk of bias 
assessment of the individual studies was conducted 
independently by two authors (LLF and LAQ) using 
the Newcastle-Ottawa Scale quality assessment tool.12 
The overall interobserver agreement of methodological 
quality assessment was K = 0.64, which is deemed 
good to excellent agreement. Any disagreements were 
settled following discussion with a third reviewer (AEN). 
The details of the quality assessment are reported in 
Supplementary Table S1.

Results

366 studies were found using the previously 
described strategy. Four duplicate records were 
removed. 424 records were screened, and after reading 
the abstracts, 94 systematic reviews and 261 reports 
which did not meet the inclusion criteria of enrolling 
adult parents with BD and/or their offspring were 
excluded. 69 studies were then assessed for full reading, 
and 46 of them were disqualified based on this article’s 
inclusion and exclusion criteria. Finally, a total of 23 
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papers representing individual studies were included. A 
PRISMA diagram is shown in Figure 1.

Study characteristics
The key study characteristics are presented in 

Table 1. We obtained results from studies published 
between 2000 and 2023. This was reflected in the 
categorical measurement used: the DSM-IV or DSM-IV-
TR and adaptations of both. The most commonly used 
diagnostic tools were the Structured Clinical Interview 
for DSM Disorders (SCID) for the parents and the Kiddie 
Schedule for Affective Disorders and Schizophrenia for 
School Aged Children (K-SADS) for their offspring.

Parent results
The age of the parents ranged from 24 to 47 years old 

among the total sample. Thirteen studies identified the 
sex of the parents. In two of them, only female patients 
were included. All of the others identified the sex from 
a randomized sample selection, and noted the mother 

as being the most affected parent. Six studies identified 
substance use disorder as a comorbidity among parents, 
and five of them provided the percentage, which varied 
from 8% to approximately 85% among the investigated 
parents. Other comorbidities were also found, with one 
study pointing out that all parents had an associated 
Axis I disorder in addition to BD.26 In two studies, 
21.8%7 and 20%29 of the parents were also diagnosed 
with ADHD. A study comparing comorbidities between 
parents in the bipolar and control groups found that 
any Axis I disorder was more common among parents 
with bipolar disorder.20 Anxiety disorders were also 
found to be highly correlated with bipolar disorder, 
especially in two studies that identified an association 
between both disorders with proportions of 84%23 and 
80.8%.7 Two studies reported the duration of disease 
among the parents, varying from 1925 to 21 years.23 
Only two studies presented the current mood episode 
of the parents, and they all were euthymic at the time 
of the study.29,30

Figure 1 - Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram.9
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(n = 261)

Reports excluded:
Offspring not under 18 years 
old enrolled (n = 12)
ADHD as an outcome was not 
investigated (n = 2)
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Offspring results
Among the nineteen studies that identified the sex 

of the offspring, fourteen showed a higher prevalence 
among males. Nine studies reported the most common 
school grade among the offspring: in five of them, the 
majority of the participants were of school age; in three 
of them, they were of preschool age; one study showed 
high school as the most common school grade, while 
another identified the majority of participants as having 
already graduated.

The majority of the studies found that parents with 
bipolar disorder had a higher risk of having offspring 
who developed ADHD. In three of these studies, 
this correlation was highly positive (OR = 2.67),14 
(OR = 1.51),15 (OR = 2.88).19 Three other studies also 
confirmed that there was an association between bipolar 
disorder in parents and a higher prevalence of ADHD in 
offspring (OR = 0.19),13 (OR = 2.6),18 (OR = 1.63).20 
Seven case-control studies compared the prevalence 
of comorbidities among parents with bipolar disorder 
and healthy controls, also reporting that the offspring 
of parents with bipolar disorder were more affected by 
ADHD than the offspring of control parents.7,21,22,24‑26,34 In 
one of these studies, this correlation even reached 39% 
of the sample.22 In the study conducted by Hirshfeld-
Becker DR et al., the control group was formed by 
patients with panic disorder and major depressive 
disorder (MDD), which had a prevalence of occurrence of 
ADHD of 8.4% among the offspring meanwhile offspring 
of parents with BD had 23.5%.34 Two longitudinal 
studies also identified a significant prevalence of ADHD 
among parents with bipolar disorder of 28% and 40%, 
respectively.29,30 Specifically, maternal bipolar disorder 
was linked to a higher risk of ADHD in offspring in two 
studies.31,33 In the study conducted by Chen MH et al., 
women who developed bipolar disorder after giving birth 
and their children were followed for investigation and 
among those patients the prevalence of having offspring 
with ADHD in the follow-up was significant (OR = 4.18).33

A study comparing the frequency of ADHD, conduct 
disorder (CD) and emotional disorders among children 
of parents with BD, drug dependence and control found 
that the prevalence of ADHD among the offspring of 
parents with BD was higher than control. However, it was 
equivalent to the group of parents with drug dependence, 
suggesting that ADHD may be more frequent among 
parents with psychiatric disorders in general than control 
(OR = 0.2).32 Two studies found a meaningful correlation 
only before controlling for comorbid parental diagnoses 
and demographic variables.17,23 In the study conducted 
by Goetz et al. to investigate quality of life (QoL) in 
offspring of a parent with BD using the self-report 
questionnaire KIDSCREEN, between-group differences 

in parental and self-assessment were controlled for co-
occurring conditions (DSM-5 disorders) with the use 
of logistic regression. Cross-informant (parent–child) 
agreement in the assessment of symptoms of mood 
and anxiety disorders was calculated as Kendall’s rank 
correlation coefficient (tau) and concordance correlation 
coefficient (CCC) for an ordinal rating and Cohen’s kappa 
for a dichotomous rating. To compare the KIDSCREEN 
(QoL) between groups, the raw scores were converted to 
the T scores (The KIDSCREEN Group Europe 2006) and 
unpaired t-tests were conducted followed by Cohen’s 
d calculation and least-square multiple regression 
to control for between-group differences for current 
psychopathology and family status.17 Sparks et al. used 
Odds ratios (ORs) to estimate the risk of disruptive mood 
dysregulation disorder based on status as offspring of 
bipolar parents or community control parents were 
calculated using generalized linear mixed models with 
family of origin used as a random effect variable. The 
model was initially constructed as a univariate model. 
Subsequently, demographic variables (age, gender, 
race, SES, and offspring living with both biological 
parents) and proband parent non-BD lifetime diagnoses 
(ADHD, depressive disorder, anxiety disorder, ODD/CD, 
and substance use disorder) were entered as potential 
covariates. Models were constructed with backward 
model selection procedures, removing demographic 
variables and parental diagnoses with p > 0.10 iteratively 
in order of magnitude until all variables remaining in the 
model were significant.23

One study did not find a higher prevalence of ADHD 
among the offspring of parents with bipolar disorder 
in comparison to control parents. In this study, this 
correlation was definitely negative.28 A study evaluating 
psychopathology in offspring of both parents with bipolar 
disorder and major depressive disorder (MDD) reported 
ADHD as being no more likely among the offspring of 
parents with bipolar disorder than among those of 
parents with MDD.25 In a 2021 case–control study 
comparing the most prevalent mental disorders among 
the offspring of parents with bipolar disorder, parents 
with ADHD and control parents, it was found that ADHD 
was more prevalent among offspring of parents with 
bipolar disorder than among offspring of control parents; 
however, it was not more prevalent among offspring of 
parents with ADHD.16

Discussion

This systematic review shows that many studies 
in the literature point to a higher risk for parents 
with bipolar disorder of having offspring predisposed 
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to ADHD. The majority of the investigated studies 
reported that, in comparison to control parents, parents 
with bipolar disorder had a higher prevalence of having 
children being affected by ADHD. The follow-up of the 
longitudinal studies that investigated only the offspring 
of parents with bipolar disorder indicated a high risk of 
ADHD among their children as well.

It is well known that a family history of bipolar 
disorder is associated with a higher risk for the 
condition.5 In addition, ADHD symptoms in childhood 
are commonly discussed as possible prodromes for adult 
bipolar disorder,7,8 conduct disorders35 and substance 
use disorders.36 Identifying epidemiological findings 
that suggest that ADHD could also be a significant 
outcome for the offspring of parents with BD may help 
to improve knowledge about the chances of children to 
have ADHD being in fact higher if their parents have 
BD.

Some studies have already demonstrated that 
ADHD shares a positive genetic correlation with major 
depressive disorder, insomnia and depressive symptoms 
in general,37 which are not uncommon among BD 
patients. A meta-analysis of family genetic studies 
examining the comorbidity between ADHD and BD 
type I found a significantly higher prevalence of ADHD 
among relatives of bipolar I probands and a significantly 
higher prevalence of bipolar I disorder among relatives 
of ADHD probands.38 An analysis of shared heritability 
in common disorders of the central nervous system 
searching to understand the joint effect exerted by a 
pool of several small effect genomic variants which are 
in turn used to estimate the heritability that seems to be 
shared in between disorders pointed out that a common 
variant risk for psychiatric disorders was shown to 
correlate significantly especially among attention deficit 
hyperactivity disorder, bipolar disorder, major depressive 
disorder and schizophrenia.39 Moreover, genome-
wide association studies (GWAS) have already found 
overlapping genes among the two disorders. In a cross-
trait meta-analysis of GWAS on schizophrenia, bipolar 
disorder, autism spectrum disorder, attention deficit 
hyperactivity disorder and depression, the SORCS3 gene 
was highlighted due to the fact that it was involved in all 
the five conditions of study.40 In an analysis of genome-
wide single-nucleotide polymorphism (SNP) data from 
the Psychiatric Genomics Consortium for the same five 
disorders, SNPs at four loci – regions on chromosomes 
3p21 and 10q24, and SNPs in two L-type voltage-gated 
calcium-channel subunits, CACNA1C and CACNB2 – 
exceeded the cutoff for genome-wide significance (p < 
5×10(-8)) in the primary analysis.41

Besides the genetic evidence, according to the 
current DSM-5 diagnostic criteria for ADHD, it also 

shares a psychopathology overlap with BD, such as 
talkativeness, hyperactivity and distractibility presented 
as manic episodes, in addition to emotional features 
seen in mood instability and irritability, which are also 
common in both disorders. The common overlap of 
psychopathology alterations between BD and ADHD 
could be related to shared neurocircuitry alterations.42

Another similar neurobiological alteration between 
these disorders was found in a cerebrospinal fluid 
(CSF) monoamine metabolite concentrations analysis 
of ADHD and BD patients, which identified that both 
disorders were associated with higher CSF homovanillic 
acid (HVA) concentration in that sample.43

These previous findings suggest that these two 
mental disorders are somewhat correlated despite 
the present lack of robust information about the 
neurobiological mechanisms of BD. Regardless, clinical 
and epidemiological studies have shown rates of BD in 
subjects with ADHD are proportionally more elevated 
than other psychiatric conditions, and previous results 
from family studies show increased incidence of ADHD 
in offspring of probands with BD.8 Given that several 
staging models of bipolar disorder have been proposed 
over time, including an initial prodromal phase where 
mild symptoms of mood disorder similar to ADHD such 
as overactivity and impulsivity could happen before 
culminating in a first threshold episode of illness, it is 
possible that many ADHD symptoms that correlate with 
BD psychopathology may be involved in the first stage 
of a longitudinal development of bipolar disorder.44

The present review had a number of limitations. 
Performing a meta-analysis was not possible due to 
the heterogeneity of the results. Given that only a few 
studies were not originally from America, the cross-
cultural validity and applicability of the findings of this 
review to the global youth population is limited. It is 
worth noting that since ADHD is the most prevalent 
psychiatric disorder in children, it could also be that the 
results which show a higher prevalence of this disorder 
among the offspring of parents with bipolar disorder 
only represent the well-known higher prevalence of 
disorders in general among offspring of individuals with 
psychiatric disorders. Eight studies have indicated that 
parents with bipolar disorder also have comorbidities 
such as anxiety disorders, MDD or ADHD, which might 
represent confounders. Despite these limitations, our 
analysis of the evidence showed a methodologically 
robust corpus of studies.

While it is well established that BD and ADHD might 
have a neurobiological and genetic linkage, the current 
studies are yet heterogeneous and literature did not 
uncover the biological correlation of these disorders 
regarding gene expression, biochemical pathways, 
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neuroimaging aspects and neuropsychological 
processes. Therefore, more studies are needed in order 
to elucidate these aspects and improve knowledge 
about these disorders.
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