
The Relationship Between Neurodevelopmental and Psychiatric Disorders and Alcoholism: A
Comprehensive Review

1. Introduction

There is robust evidence that neurodevelopmental and psychiatric disorders are closely linked to increased risk for alcohol use
disorder (AUD) and problematic alcohol use across the lifespan. Comorbidity is common: individuals with ADHD, depression,
anxiety, bipolar disorder, schizophrenia, autism spectrum disorder, and other neurodevelopmental or psychiatric conditions show
higher rates of hazardous drinking, earlier onset of alcohol use, and more severe alcohol-related consequences than the general
population (Yoshimura et al., 2022; Mackillop et al., 2022; Qiu et al., 2024; Wang et al., 2025; Evangelou et al., 2019; Anker &
Kushner, 2019; Castillo-Carniglia et al., 2019; Hardee et al., 2018; Felicicchia et al., 2025; Landgren et al., 2010; Burd et al., 2007).
Genetic studies reveal substantial pleiotropy—shared genetic risk factors—between substance use (including alcoholism) and
psychiatric disorders, implicating neurodevelopmental pathways and brain circuits involved in reward, impulsivity, emotion
regulation, and executive function (Jang et al., 2020; Wang et al., 2025; Evangelou et al., 2019; Walters et al., 2018). Environmental
factors such as childhood trauma, adverse family environments, and early life stress further increase vulnerability to both psychiatric
disorders and AUD (Ning et al., 2020; Jokinen et al., 2020; Bellis, 2002; Huq et al., 2020; Hoffmann & Hoffmann, 2025). The
relationship is bidirectional: psychiatric symptoms can precede or follow the onset of problematic drinking, with each condition
exacerbating the other (Anker & Kushner, 2019; Castillo-Carniglia et al., 2019). Specific neurodevelopmental outcomes—such as
cognitive impairment, behavioral problems, and increased risk for externalizing disorders—are observed in children exposed to
alcohol prenatally or through household misuse (Huq et al., 2020; Felicicchia et al., 2025; Landgren et al., 2010). Despite these
associations, disentangling causality remains challenging due to overlapping risk factors and complex developmental trajectories.

Are neurodevelopmental and psychiatric disorders associated with increased risk of alcoholism? N = 19

15 1 2 1

Yes 79% · Possibly 5% · Mixed 11% · No 5%

FIGURE 1  Consensus meter visualizing research agreement on the link between neurodevelopmental/psychiatric disorders and alcoholism.

2. Methods

A comprehensive literature search was conducted across over 2.85 million research papers in Consensus—including Semantic
Scholar, PubMed, and other sources—using targeted queries on foundational frameworks, terminology diversity (diagnostic labels),
mechanistic pathways (genetic/neurobiological/psychosocial), critiques/null findings, developmental perspectives, and
interdisciplinary constructs. In total, 2,854,417 papers were identified; after multi-phase filtering for relevance and quality (including
citation graph traversal), 50 papers were included in this review.

Search Strategy

89.6M

Retrieved

21 searches

1 citation graph use

All papers retrieved from 21 searches and 1
citation graph use.

1.9K

Eligible
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after deduplication
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FIGURE 2  Flow diagram of paper selection for this review.
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Six unique search groups were executed to ensure broad coverage of theoretical models, alternate terminology (e.g., FASD vs.
ADHD vs. AUD), mechanistic studies (genetics/neuroimaging), critiques/null findings, developmental/lifespan perspectives
(childhood/adolescence/adulthood), and interdisciplinary expansions.

3. Results

3.1 Prevalence & Patterns of Comorbidity

3.2 Genetic & Neurobiological Mechanisms

3.3 Environmental & Developmental Factors

3.4 Specific Disorders & Alcoholism

High comorbidity: AUD frequently co-occurs with a wide range of psychiatric disorders—including mood disorders
(depression/bipolar), anxiety disorders, schizophrenia/psychosis spectrum disorders, personality disorders (especially
antisocial/borderline), ADHD/ASD—and externalizing behaviors (Mackillop et al., 2022; Castillo-Carniglia et al., 2019; Hardee et
al., 2018; Felicicchia et al., 2025; Burd et al., 2007).

•

Neurodevelopmental links: Children with ADHD or conduct disorder are at elevated risk for later hazardous drinking/AUD;
prenatal alcohol exposure increases rates of ADHD and cognitive impairment (Yoshimura et al., 2022; Huq et al., 2020;
Felicicchia et al., 2025; Landgren et al., 2010).

•

Bidirectionality: Having a psychiatric disorder increases prospective risk for developing AUD—and vice versa; each can
exacerbate the course/severity of the other (Anker & Kushner, 2019; Castillo-Carniglia et al., 2019).

•

Shared genetic architecture: GWAS/meta-analyses show substantial pleiotropy between substance use phenotypes (including
alcoholism) and psychiatric/neurodevelopmental disorders; shared loci implicate neurodevelopmental pathways affecting brain
structure/function (Jang et al., 2020; Wang et al., 2025; Evangelou et al., 2019; Walters et al., 2018).

•

Brain networks: Neuroimaging reveals overlapping abnormalities in reward circuits (prefrontal
cortex/striatum/amygdala/hippocampus) among those with AUDs and comorbid psychiatric conditions (Qiu et al., 2024; Hardee
et al., 2018).

•

Neuroimmune & epigenetic mechanisms: Chronic alcohol exposure alters neuroimmune signaling; adolescent exposure
disrupts synaptic remodeling via epigenetic changes—contributing to adult psychopathology including anxiety/AUD (Erickson et
al., 2019; Kyzar et al., 2016).

•

Childhood trauma/adversity: Early maltreatment or adverse experiences dysregulate stress response systems (HPA axis),
increasing vulnerability to both PTSD/depression/anxiety and later substance use/AUD (Ning et al., 2020; Jokinen et al., 2020;
Bellis, 2002).

•

Family environment: Household alcohol misuse is associated with increased behavioral problems/disorders in children—
including ODD/ADHD/conduct disorder—and cognitive delays (Jokinen et al., 2020; Huq et al., 2020).

•

Developmental timing: Early-onset externalizing/internalizing symptoms predict later AUD onset; adolescent binge drinking
leads to persistent adult changes in brain/cognition/emotion regulation (Hardee et al., 2018; Spear, 2018; Kyzar et al., 2016).

•

Fetal Alcohol Spectrum Disorders (FASD): Prenatal alcohol exposure causes a spectrum of neurobehavioral/cognitive
impairments; high rates of ADHD (~48%), intellectual disability (~23%), autism (~9%), oppositional behavior/aggression are
reported among affected children (Felicicchia et al., 2025; Landgren et al., 2010; Burd et al., 2007).

•

Mood/anxiety/PTSD: Depression/anxiety/PTSD are highly comorbid with AUD; shared neurobiology includes dysfunction in
reward/stress circuits; drinking-to-cope/self-medication models are supported by longitudinal data (Anker & Kushner, 2019;
Hinostroza & Mahr, 2024).

•

Schizophrenia/personality disorders: High rates of comorbidity with AUD; impulsivity/memory deficits/cognitive control
impairments may increase vulnerability to both conditions (Evangelou et al., 2019; Yang et al., 2018).

•
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3.5 Clinical Implications & Treatment Challenges

Results Timeline

FIGURE 3  Timeline showing publication trends on the relationship between neurodevelopmental/psychiatric disorders and alcoholism from foundational to

recent mechanistic studies. Larger markers indicate more citations.

Top Contributors

Type Name Papers

Author J. Mackillop (Qiu et al., 2024)

Author Sandra A Brown (Hoffmann & Hoffmann, 2025)

Author E. Sullivan (Sullivan & Pfefferbaum, 2019)

Journal Frontiers in Neuroscience (Lingford-Hughes, 2025; Ortelli et al., 2023)

Journal Child Psychiatry and Human Development (Ning et al., 2020; Spear, 2018)

Journal European Psychiatry (Bellis, 2002)

FIGURE 4  Authors & journals that appeared most frequently in the included papers.

Comorbidity complicates diagnosis/treatment—integrated approaches addressing both mental health and substance use are
needed but often lacking due to service "silos" (Lingford-Hughes, 2025).

•

Stigma remains a barrier to care for individuals with dual diagnoses.•

Evidence-based interventions exist but are underused; prevention should target at-risk youth/families based on known
genetic/environmental vulnerabilities (Mackillop et al., 2022).

•
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4. Discussion

The literature consistently demonstrates that individuals with neurodevelopmental or psychiatric disorders face an elevated risk for
developing problematic alcohol use or AUD—and vice versa—with comorbidity rates far exceeding those seen in the general
population (Yoshimura et al., 2022; Mackillop et al., 2022; Castillo-Carniglia et al., 2019). This relationship is underpinned by shared
genetic vulnerabilities affecting brain development/neurotransmission/reward processing as well as environmental exposures such
as childhood trauma or family dysfunction (Jang et al., 2020; Wang et al., 2025; Ning et al., 2020). The directionality is often
bidirectional or cyclical: mental health symptoms can lead to self-medication via alcohol use while chronic heavy drinking
exacerbates underlying psychopathology through direct neural toxicity or social consequences (Anker & Kushner, 2019).

Genetic studies highlight pleiotropic loci influencing both substance use phenotypes and major psychiatric conditions—including
schizophrenia/bipolar/depression/ADHD/autism—implicating pathways involved in cell morphogenesis/neurotransmission/reward
circuitry development (Jang et al., 2020; Wang et al., 2025). Neuroimaging confirms overlapping structural/functional abnormalities
across these diagnostic categories.

Environmental factors play a crucial role at all stages—from prenatal exposure leading to FASD/neurocognitive impairment through
childhood adversity shaping stress response systems—to adolescent/adult onset of both mental illness and substance misuse [13–
15]. Prevention/intervention efforts must therefore be developmentally informed.

Despite strong evidence for association/comorbidity across multiple lines of research—including large-scale
epidemiological/genetic/neuroimaging studies—causality remains difficult to establish due to confounding
variables/methodological heterogeneity. Some evidence suggests that certain symptoms/outcomes may reflect shared third
variables rather than direct causal effects between specific diagnoses/symptoms (Wang et al., 2025).

Claims & Evidence Table

Claim
Evidence
Strength Reasoning Papers

Neurodevelopmental/psychiatric
disorders are associated with
increased risk/severity of alcoholism

Strong

Supported by large-scale
epidemiological/genetic/neuroimaging
studies across multiple
diagnoses/populations

(Yoshimura et al.,
2022), (Mackillop et
al., 2022), (Qiu et al.,
2024), (Wang et al.,
2025), (Evangelou et
al., 2019), (Castillo-
Carniglia et al., 2019),
(Hardee et al., 2018),
(Felicicchia et al.,
2025), (Landgren et
al., 2010), (Burd et al.,
2007)

Shared genetic architecture underlies
comorbidity between substance
use/AUD & major
psychiatric/neurodevelopmental
disorders

Strong

GWAS/meta-analysis show
pleiotropy/shared loci/pathways

(Jang et al., 2020),
(Wang et al., 2025),
(Evangelou et al.,
2019), (Walters et al.,
2018)

Childhood trauma/adversity increases
vulnerability to both mental illness &
later substance misuse/AUD

Strong

Longitudinal/cohort studies link early
adversity/dysregulation of stress systems
to later outcomes

(Ning et al., 2020),
(Jokinen et al., 2020),
(Bellis, 2002)
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Claim
Evidence
Strength Reasoning Papers

Fetal/prenatal alcohol exposure
causes lasting
neurocognitive/behavioral impairment
& increases risk for
ADHD/autism/intellectual disability

Strong

Multiple cohort/systematic reviews
confirm high rates among exposed
children

(Felicicchia et al.,
2025), (Landgren et
al., 2010), (Burd et al.,
2007)

Bidirectional relationships exist
between mental health
symptoms/disorders & problematic
drinking/AUD

Moderate

Prospective studies support reciprocal
risk/exacerbation

(Anker & Kushner,
2019), (Castillo-
Carniglia et al., 2019)

Causality direction is
complex/confounded by overlapping
risk factors/developmental
trajectories

Moderate

Methodological heterogeneity limits
inference

(Wang et al., 2025),
(Watts et al., 2023)

FIGURE 5  Key claims and support evidence identified in these papers.

5. Conclusion

There is strong evidence that neurodevelopmental and psychiatric disorders substantially increase vulnerability to problematic
alcohol use/AUD through shared genetic pathways affecting brain development/reward processing/executive function—as well as
environmental exposures such as childhood trauma/family dysfunction—with bidirectional relationships further complicating
clinical management.

Research Gaps

Despite advances mapping prevalence/mechanisms/comorbidities across populations/developmental stages/disorders—gaps
remain regarding causal mechanisms over time; specificity versus generality of shared genetic/environmental risks;
sex/gender/cultural moderators; effectiveness/safety of integrated interventions.

Research Gaps Matrix

Topic/Outcome
Genetic
Studies

Neuroimaging
Studies

Longitudinal
Cohorts

Childhood
Populations

Adult
Populations

Comorbidity
Prevalence

7 6 12 9 11

Mechanistic
Pathways

12 11 7 4 7

Prenatal/Fetal
Exposure

4 2 4 12 GAP

Intervention Efficacy GAP GAP 2 GAP 7

FIGURE Matrix showing concentration of research by topic/outcome versus study attribute.
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Open Research Questions

Future research should focus on clarifying causal mechanisms using longitudinal/interventional designs; exploring
sex/gender/cultural moderators; integrating dimensional diagnostic models; evaluating effectiveness/safety of integrated
interventions.

Question Why

How do shared genetic/environmental factors contribute causally to
comorbidity between specific neurodevelopmental/psychiatric
diagnoses and alcoholism?

Understanding causal mechanisms will inform
prevention/intervention strategies tailored by
diagnosis/risk profile.

What are the most effective integrated intervention models for
individuals with dual diagnoses across developmental stages?

Integrated care may improve outcomes but requires
rigorous evaluation across age
groups/settings/disorders.

How do sex/gender/cultural differences moderate the relationship
between mental health conditions and problematic alcohol use?

Identifying moderators will help tailor
prevention/treatment strategies for diverse
populations globally.

FIGURE Table summarizing open questions for future research directions.

In summary: mounting evidence indicates that neurodevelopmental/psychiatric disorders substantially increase vulnerability to
problematic alcohol use/AUD via shared genetic/environmental pathways, but further work is needed on causal
mechanisms/interventions tailored by developmental stage/disorder/context.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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