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Probiotics, Dopamine, and Emotional Dysregulation in ADHD:
Clinical Promise or Premature Hope?
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Abstract: Interest in the gut-brain axis has increased rapidly as evidence links intestinal microbiota with neuro-
developmental outcomes in children. Emotional dysregulation remains a major unmet need in attention-deficit
hyperactivity disorder (ADHD), often persisting despite stimulant therapy. This narrative review examines whether
probiotics may offer clinical benefit by modulating dopaminergic, inflammatory, and microbial pathways relevant to
ADHD. A literature search of PubMed and Google Scholar identified clinical trials, observational studies, and meta-
analyses published between 2015 and 2025 evaluating probiotics in ADHD or related emotional symptoms. Findings
suggest that multi-strain probiotics may improve irritability, mood lability, and selected cognitive domains, although
effects on core ADHD symptoms remain inconsistent. Most studies are short in duration, involve small samples, and
differ in probiotic strains and outcomes measured. Current evidence indicates that probiotics are safe and biologically
plausible adjuncts, but they are not yet ready for routine clinical use. Larger standardized trials with longer follow-up are

required.
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INTRODUCTION

Attention Deficit Hyperactivity Disorder (ADHD)
affects millions of children worldwide and s
characterized by persistent inattention, hyperactivity,
and impulsive behavior [1]. Beyond these core
symptoms, emotional dysregulation is increasingly
recognized as a major contributor to impairment.
Irritability, rapid mood shifts, frustration intolerance, and
explosive reactions often create greater functional
disruption than attention or behavioral symptoms alone
[2]. These emotional difficulties are associated with
poor  academic performance, strained peer
relationships, and increased family conflict [3].

Standard treatments, including stimulant
medications and behavioral therapy, often fail to fully
address emotional dysregulation in children with ADHD
[4]. This therapeutic gap has encouraged exploration of
additional biological mechanisms that may influence
emotional regulation and broader child health
outcomes. One area of growing interest is the gut-brain
axis, an interactive network through which the intestinal
microbiota interacts with neural, endocrine, and
immune pathways involved in emotion and cognition
[6]. As diet is a major determinant of microbiome
composition in early life, probiotics have increasingly
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been viewed as nutritional interventions rather than
solely experimental psychobiological agents.
Experimental and clinical studies suggest that specific
bacterial strains may influence neurotransmitter
availability, inflammation signaling, and stress
regulation. Children with ADHD have been reported to
exhibit differences in microbial composition compared
with their neurotypical peers [5, 6]. These findings have
prompted an investigation into whether probiotic
supplementation may serve as an adjunctive nutritional
strategy for improving emotional and cognitive
symptoms in ADHD.

MATERIALS AND METHODS

This article is presented as a narrative review. Studies
were identified through focused searches of major
biomedical databases and manual screening of
reference lists from key publications. Selection was

guided by relevance to pediatric ADHD and
neurodevelopmental conditions, probiotic or
microbiome-related nutritional interventions, and

outcomes related to emotional regulation, executive
function, or child health. Formal quality scoring was not
performed, consistent with a narrative review approach,
but studies were assessed for methodological clarity
and clinical applicability. Table 1 from the original
manuscript summarizes the included clinical studies
and is preserved unchanged.
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Table 1: Key Clinical Studies of Probiotics in ADHD
Study (Year) Population Intervention Duration Main outcomes Findings
Sepehrmanesh | Children with ADHD Multi-strain mix (L. reuteri, ADHD Rating Scale,| Reduced ADHD scores and improved
e‘; al. 2021 aged 8-12 L. acidophilus, L. 8 weeks inflammatory inflammatory profile compared with
v 9 fermentum, B. bifidum) markers placebo
. . _ No significant overall group differences;
Multi-strain probiotic i
N Children with ADHD | (Lactiplantibacillus Conners 3rd Bd, | age stratified analyses showed
Rojo-Marticella, _ SRS 2, CPT 3 or K | improved hyperactivity impulsivity in
and ASD (n = 80) plantarum and 12 weeks . .
2025 aged 5-16 ears’ Levilactobacillus brevis (10° CPT 2, quality of life,| younger children with ADHD and ASD,
¢ y CFU daily) sleep reduced impulsivity on CPT in ASD, and
y improved quality of life in ASD
. . Multi strain probiotic . . Significant improvement in executive
Parhiz et al., Children with ADHD (Lactobacillus acidophilus, Executive function function in the probiotic group compared
aged 7-12 years (n o . ) 8 weeks (BRIEF . :
2026 _ Bifidobacterium lactis, . . with placebo after adjustment for
= 84) o . questionnaire)
Bifidobacterium longum) confounders
. . Continuous L
Wang et al., Children with o Improved reaction time and favorable
2024 ADHD, aged 6-12 B. bifidum Bf 688 12weeks | Performance Test, microbiome shifts
microbiome
- Infants randomized . .
Partty et al., . ADHD and ASD Fewer ADHD and ASD diagnoses in
2015 at blrtr;gfgllgved to L. rhamnosus GG 6 months diagnosis probiotic group
Children and
. adolescents with . . Greater improvement in symptoms and
Elhossiny et al., L. acidophilus LB plus Conners Parent o . .
2023 atomﬁl)?;i?qgnaged atomoxetine 12 weeks Rating, cognition cognition compa;'ﬁ)cij“\;vnh atomoxetine
6-16 yea’rs
Seven trials
'nVOIV;nr?S?:n?SDHD 810 12 No consistent benefit on core
Liang et al., 2024 (mgan Iag])e 1037 Mixed strains weeks ADHD symptoms symptoms, probiotics safe and well
years, range 4-18 tolerated
years)

FINDINGS

Multi-Strain Probiotic Trials

Several multi-strain formulations have demonstrated
promising clinical effects. Sepehrmanesh et al.
reported that children receiving a combination of
Lactobacillus  reuteri, Lactobacillus  acidophilus,
Lactobacillus fermentum, and Bifidobacterium bifidum
for eight weeks experienced reductions in ADHD
symptom scores and improvements in inflammatory
and antioxidant markers. These dual behavioral and
biological effects suggest that multi-strain formulations
may simultaneously influence multiple pathways [7] In
a 12-week randomized trial of children with ADHD and
autism spectrum disorder, a multi-strain probiotic
containing Lactiplantibacillus plantarum and
Levilactobacillus brevis showed no significant overall
group differences, but age-stratified analyses
demonstrated improvements in hyperactivity-impulsivity
in younger children and improved quality of life in
autism spectrum disorder [9]. In an 8-week randomized

trial of children aged 7-12 years with ADHD, a multi-
strain probiotic containing Lactobacillus acidophilus,
Bifidobacterium lactis, and Bifidobacterium longum
significantly improved parent-reported executive
function compared with placebo after adjustment for
confounders [10].

Single-Strain Trials

Single-strain probiotics show strain-specific effects.
Wang et al. investigated Bifidobacterium bifidum Bf-688
for twelve weeks and found improvements in sustained
attention and reaction time, accompanied by shifts in
microbial composition. While encouraging, the effects
were limited to cognitive performance and did not
generalize to broad symptom improvement [11]. In a
preventive context, Partty et al. provided Lactobacillus
rhamnosus GG during infancy and reported a lower
prevalence of ADHD and autism diagnoses in
adolescence. Although not a treatment trial, it suggests
that early microbiome shaping may influence long-term
neurodevelopment [12].
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Adjunctive Therapy Trials

Adjunctive approaches combine probiotics with
conventional medication. Elhossiny et al. studied
children receiving atomoxetine and found that adding
Lactobacillus acidophilus LB produced greater
improvements on the Conners Parent Rating Scale and
selected cognitive tasks than medication alone [13].
This suggests a potential role for probiotics in
enhancing treatment response, particularly in emotional
and cognitive areas less responsive to medication.

Meta-Analyses and Systematic Reviews

Liang et al. concluded that probiotics do not
consistently improve core ADHD symptoms but noted
excellent safety and tolerability. Heterogeneity in
strains, durations, and outcome measures was
identified as a major limitation [14].

DISCUSSION

This narrative review highlights that probiotics may
play a supportive role in managing emotional
dysregulation in ADHD, particularly when viewed as
nutritional interventions within a child health framework,
an area of significant unmet clinical need. Although
stimulant medications remain the primary treatment for
core symptoms, they have a limited impact on
irritability, mood instability, and emotional reactivity.
These emotional challenges often persist despite
adequate medication adherence and contribute to
behavioral crises and family stress [2,4]. From a
pediatric perspective, emotional dysregulation in
childhood ADHD is associated with poorer peer
relationships, academic difficulties, caregiver burden,
and increased risk of later mental health problems,
underscoring its relevance to long-term child
development rather than short-term symptom control
alone. The possibility that probiotics may improve these
domains is therefore clinically relevant. The biological
rationale for probiotic use is supported by several
mechanisms. Microbial strains influence the production
and metabolism of neurotransmitters such as
dopamine, which plays a central role in reward
processing and emotional regulation [8]. However,
these observations are derived primarily from
preclinical models and associative human studies and
do not establish a direct causal effect of probiotics on
neurotransmitter function or ADHD symptoms.
Probiotics also reduce inflammatory cytokines and
modulate the hypothalamic-pituitary-adrenal axis,
potentially improving stress tolerance. Accordingly,

these mechanisms should be interpreted as biologically
plausible pathways rather than proven clinical effects
[1,5, 8]

In children, these pathways intersect with critical
periods of neurodevelopment during which immune
signaling, stress responsivity, and emotional regulation
systems are still maturing; and are frequently
implicated in ADHD and may partially explain why
emotional symptoms show greater responsiveness
than core behavioral symptoms [5,6] From a child
nutrition perspective, probiotics represent a low-
intensity  intervention  capable of influencing
neurodevelopmental processes through diet-
microbiome interactions, rather  than direct
pharmacological modulation. These effects should be
viewed as supportive and adjunctive rather than
therapeutic [5, 6, 8]

However, existing evidence is limited by
methodological constraints. Sample sizes are often
small, treatment durations are short, and probiotic
strains are highly variable. Many commercial
formulations differ from those tested in clinical
research, which complicates translation to practice.
This gap is particularly relevant for families, as
probiotics are widely marketed as over-the-counter
supplements despite limited pediatric efficacy data. In
addition, the heterogeneity of ADHD suggests that not
all  children will respond similarly. Emotional
dysregulation itself represents a distinct dimension
within ADHD, and children whose symptoms arise from
heightened stress reactivity may be more likely to
benefit. This highlights the importance of identifying
clinically meaningful subgroups within pediatric ADHD
rather than assuming a uniform response.

Despite these limitations, probiotics appear safe,
inexpensive, and acceptable to families. Their excellent
tolerability makes them appealing as potential
adjunctive  therapies while  stronger evidence
accumulates. From a public health and nutrition
standpoint, interventions with low-risk profiles and high
accessibility are particularly attractive in pediatric
populations, especially when long-term
pharmacological exposure is a concern. Future
research should prioritize adequately powered pediatric
trials with standardized probiotic formulations, age-
specific outcome measures, and longer follow-up

periods. Additional priorities for nutrition-focused
research include determining optimal  strain
combinations and dosing strategies, evaluating

probiotics within the context of habitual diet and overall
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nutritional status, and examining interactions with
lifestyle factors such as sleep and physical activity.
Pragmatic trials embedded in routine pediatric care
settings may further clarify feasibility, adherence, and
real-world effectiveness. Integrating microbiome and
inflammatory biomarkers may also help identify which
children are most likely to respond. At a policy level,
clearer guidance is needed to help clinicians and
families distinguish between evidence-supported
probiotic interventions and untested commercial
products. Until stronger evidence emerges, probiotics
should be discussed within a framework of nutritional
support and ongoing research rather than routine
clinical recommendations. Such work would support
the development of evidence-based nutritional
strategies that complement existing ADHD treatments
and address domains currently underserved by
pharmacotherapy.

CONCLUSION

Probiotics offer a biologically plausible and safe
adjunctive  approach for improving emotional
dysregulation in ADHD. While findings from multi-strain
and adjunctive therapy trials are encouraging, evidence
remains insufficient to support routine clinical use.
Larger, longer, and more standardized trials are
required to determine efficacy and identify appropriate
candidates. Until then, probiotics may be considered an
experimental but potentially valuable complement to
standard ADHD treatments, particularly for children
with prominent emotional symptoms.
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