The Gut-Brain Axis in Mental Health: Nutritional Interventions and Emerging Insights


Abstract
In the last few years, there has been a growing academic interest in the extraordinary connection between the brain and the gastrointestinal tract, the gut-brain axis, and its potential implications for mental health. With the rising incidence of mental health diseases globally, there is an additional requirement to investigate novel and alternative therapeutic approaches. This review critically evaluates the effect of nutritional interventions ranging from prebiotics, probiotics, synbiotics, specific diets like the Mediterranean diet, and supplements like omega-3 fatty acids and vitamins on mental health through modulation of the gut. It is based on literature during the time frame of 2020 to 2025 to analyse the efficacy of such interventions, the study design that has been employed in the available literature, and the strengths and limitations of the data presented. The results indicate a promising direction where specialised nutritional interventions can significantly enhance mental health by modulating the gut microbiota.
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Introduction
The increasing incidence of mental disorder conditions such as anxiety and depression mirrors a significant global health problem that affects people of all ages and socioeconomic groups. Such conditions not only deprive the quality of life of so-affected people but also cause significant economic loads on health care systems and society as a whole. While conventional interventions, e.g., drug and psychotherapeutic approaches, have proven useful, they all too often are encumbered by drawbacks like side effects, delayed action, and incomplete remission in sizable groups of patients. This has led to significant interest in the evaluation of alternative and adjunctive approaches to therapy, which can address the complex interplay of variables presented by mental illness. One of the research areas that can potentially be very useful in this regard is the research on the gut-brain axis. [1]. The gut-brain axis has emerged as a multifaceted, bidirectional network of communication between the central nervous system (CNS) and the gastrointestinal (GI) tract. This axis is a highly evolved interaction between neuronal, hormonal, immunologic, and metabolic signalling pathways. At the centre of this axis lies the gut microbiota, a highly diverse and complex assembly of microorganisms that populate the digestive tract and is increasingly being appreciated for its far-reaching impact on a broad array of physiological and psychological processes, ranging from the stress response and mood stabilization, to cognitive processes. The emerging science of nutritional psychiatry emphasizes the far-reaching impact of dietary behaviours on mental health and suggests that specially designed nutritional interventions may possess the potential to influence the gut-brain axis and, through this, to improve mental health outcomes. [2]. This review aims to give a systematic summary of current scientific literature on the gut-brain axis and its relationship to mental well-being, specifically emphasizing different effects of some nutrition interventions on it. In this article, the central emphasis is given to studies conducted between 2020 and 2025 that focus on how prebiotics, probiotics, synbiotics, specific dietary habits, and supplementation affect mental health through interacting with the gut-brain axis [3]. The aims of this review are to analyse the effects of these nutritional interventions on mental health outcomes, critique the designs used, record important findings and upcoming trends, and offer a systematic summary of the conclusions made throughout the reviewed literature with specific consideration of strengths, limitations, and future directions of research [4]. The growing incidence of mental health disorders makes it a necessity to research alternative treatments outside of the usual guidelines. The gut-brain axis is a potential target for treatment. The two-way interaction in the gut-brain axis—where both the gut and brain influence one another—highlights the dynamic interaction between components of the system, thus pointing to the importance of investigating these pathways with a view to intervention.
The Gut-Brain Axis: A Communicating System
The Gut-brain axis is a sophisticated system based on several key factors ensuring a continuous flow of information between the gastrointestinal system and the central nervous system. These are the central nervous system (CNS) of brain and spinal cord and the enteric nervous system (ENS), or the "second brain," being the intrinsic intestinal neural plexus. The vagus nerve is the main channel of communication, providing a direct pathway between the gastrointestinal system and the brain. The autonomic nervous system (ANS) with sympathetic and parasympathetic branches and the hypothalamic-pituitary-adrenal (HPA) axis, involved in stress response regulation, are also involved. Moreover, the immune system, including factors giving rise to gut and systemic immunity, is part of this sophisticated communication system. Special enteroendocrine cells lining the gut are capable of reacting to intestinal milieu signals and communicating with the nervous system by synapsing with vagal neurons and hence enabling signal transmission at velocity [5].
The communication through gut-brain axis is brought about through several mechanisms. The transmission of sensory messages from gut to brain and from brain to gut is made primarily through vagal nerve-mediated circuits. Sensory messages are carried to brain centres, including those governing mood, cognition, and behaviour. Release of gut hormones and neuropeptides characterizes the neuroendocrine circuits; the former modulates brain function. The immunological circuits are characterized by the effect of the gut microbiota on the immune system; compositional change of gut bacterial matter can result in the immune responses and the secretion of proinflammatory cytokines, hence indirectly influencing the brain. Circuits related to metabolism are of considerable significance because gut microbiota synthesize several neurotransmitters (e.g., serotonin, GABA, dopamine) as well as SCFAs; they directly affect the brain's condition [6]. The gut-brain axis effect is bidirectional with the brain also having significant control over the gut. Physical and psychological stress can have significant control over gut motility and gut microbiota composition. The autonomic nervous system is primarily responsible for controlling the various gastrointestinal functions such as digestion and motility. The central involvement of the vagus nerve in this bidirectional communication makes it a good target for therapeutic interventions. For instance, transcutaneous vagal nerve stimulation (tVNS) has been promising in enhancing mood and cognitive function. Also, the production of neurotransmitters by gut microbiota shows direct biochemical linkage between the gastrointestinal system and the central nervous system, and that any imbalance between populations of gut bacteria may lead to abnormal levels of neurotransmitters, which might be the cause of the development of mental health disorders. The huge and fast influence of stress on the gut microbiome, which can subsequently affect psychological health, suggests the importance of stress management in ensuring gut health as well as mental health [7].
The Gut Microbiota's Role in Mental Illness Disorders
The variability and diversity of gut microbiota are now known to be critical in shaping overall well-being, particularly mental well-being. A healthy and diverse gut microbial population is essential for a wide range of physiological processes, with the precise composition varying relying on an apparently limitless number of variables including age, genetic considerations, diets, environmental influences, lifestyle variables, and medication. Dysbiosis, a disruption of the gut microbiota's delicately balanced equilibrium, has increasingly been associated with a variety of states of mental ill-being. Strongly observed correlations of dysbiosis with mental illness are depression, anxiety, PTSD, and bipolar disorder [8]. Certain populations of bacteria have been discovered to have the ability to affect mental health. For example, higher levels of Eggerthella bacteria have been linked to depression, and lower levels of Subdoligranulum bacteria have been linked to depressive symptoms. On the other hand, healthy bacteria such as Faecalibacterium and Coprococcus have been linked to higher quality of life scores [9]. Depressed patients have been shown to have an increased ratio of Bacteroidetes to Firmicutes, with increased levels of pro-inflammatory bacteria such as Oscillibacter, Parabacteroides, Klebsiella, and Desulfovibrio. Patients with PTSD have demonstrated decreased gut microbiome diversity  and certain microbial taxa, such as Mitsuokella, Odoribacter, Catenibacterium, and Olsenella, that were related to PTSD symptom severity [10]. In anxiety disorders, decreased abundance of short-chain fatty acid (SCFA)-producing bacteria and increased abundance of Escherichia-Shigella have been reported. Decreased abundance of Eubacterium coprostanoligenes, Ruminococcaceae UCG-014, and Prevotella 9 has also been reported in anxious patients. The gut microbiota influences mental health through a range of primary mechanisms. Synthesis of neurotransmitter molecules like serotonin, GABA, and dopamine is fundamental to regulating mood. Short-chain fatty acids like butyrate, acetate, and propionate, produced by the gut microbiota, are vital to maintaining the health of the brain. The gut microbiota is also critical in the modulation of the immune system and in regulating the degree of inflammation in the body, which has a significant potential effect on cognitive function. Alteration of the composition of the gut microbiota can destroy the integrity of the gut barrier, and the condition is commonly called "leaky gut," which allows harmful substances to pass through the barrier into the bloodstream and the potential to affect brain function. In addition, the gut microbiota plays a role in the metabolism of tryptophan, a critical amino acid precursor of serotonin, and in modulation of the hypothalamic-pituitary-adrenal (HPA) axis, fundamental to regulating the body's stress response. The observation that certain bacterial profiles are invariably associated with specific mental health disorders indicates the potential to utilize composition of gut microbiota as a diagnostic biomarker. In addition, the strong evidence that depression-like behaviour can be induced in rodents by fecal microbiota transplantation from depressed subjects supports the inference of causality between alteration of gut microbiota and mental health disorders [11]. The observation that stress decreases beneficial bacteria and increases potentially noxious bacteria shows a possible mechanism by which chronic stress is involved in causing or worsening mental health disorders [12].
Nutritional interventions and their impact on the gut-brain axis and mental health.
Nutritional therapies addressing the gut-brain axis have received considerable interest as possible ways of preventing and managing mental disorders. These include prebiotic use, probiotic use, synbiotic use, use of specific diets, and supplementation of diverse nutrients [13]. Prebiotics are non-digestible food components that selectively stimulate growth and activity of good gut bacteria [14] Fruits, vegetables, and whole grains are among the foods rich in prebiotics, including fibers such as fructans and galactans. Some evidence indicates that prebiotics are beneficial for symptoms of anxiety but less so for a beneficial effect on depression [15]. Galacto-oligosaccharides (GOS) are prebiotics associated with gut microbiota modulation and with possible gut-brain axis impacts on neurochemistry, mental state, and cognition. A high-prebiotic content diet intervention may enhance mood, anxiety, stress, and sleep in adults with moderate psychological distress and low prebiotic diet [16]. Probiotics are live microorganisms that, when administered in adequate amounts, provide a health benefit to the host. Microorganisms can be found in fermented foods like yogurt, kefir, and pickled vegetables, as well as in supplements. Systematic meta-analyses have indicated that probiotics can have modest to moderate effects on symptom relief of both depression and anxiety; additionally, some studies suggest potential benefits to cognitive function as well. Specific bacterial species, namely Lactobacillus and Bifidobacterium, have been studied for their psychobiotic activity, which is characterized as probiotics having the specific activity of improving mental well-being by affecting the gut-brain axis. Probiotics with Lactobacillus and Bifidobacterium species seem to have the most impact on symptom relief of mental health [17]. Synbiotics are dietary supplements that have prebiotics and probiotics. There is not much research on the effects of synbiotics on mental health, and initial evidence suggests some beneficial effects. The impact of some eating patterns on the gut-brain axis and mental well-being has been under investigation. The Mediterranean pattern, made up of high intake of fruits, vegetables, whole grains, lean meat, nuts, seeds, and olive oil, with fish intake being moderate, has been linked with higher affective states and lower symptoms of depression and anxiety [18]. The positive impact is thought to be a consequence of the anti-inflammatory effects of the diet and its favorable effects on the gut microbiota [19]. Additionally, diets of high plant food composition, that emphasize foods that come from plants, are increasingly known to have the potential to lower the risk of cognitive impairment and promote gut health, owing to their increased fiber and nutrient content [20]. Other eating patterns, such as the Japanese diet and the DASH diet, have also been linked with positive mental health outcomes [21]. The search for supplementation with individual nutrients has been the interest of recent research. Omega-3 fatty acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in oily fish, are involved in neurotransmission and the regulation of mood [22]. Omega-3 fatty acid supplementation may offer benefits as an adjunct therapy in depression and anxiety disorders and has been shown to be beneficial in the improvement of cognitive function in autism [23]. Some vitamins, including B vitamins (B12, folate, B6), vitamin D, and minerals like magnesium, zinc, and selenium, have been associated with brain function and overall mental health [24]. While deficiency in these nutrients has been associated with an increased risk of mental health disorders, evidence for the effectiveness of supplementation is frequently confounded by inconsistency, and therefore, individualized approaches are warranted. Tryptophan, a precursor amino acid to serotonin, and antioxidants like curcumin, saffron, and N-acetylcysteine have also been found to have potential benefits in mood disorders [25]. The effectiveness of probiotics can be very variable based on the individual strains used, dose, and treatment duration [26]. Patterns of diet, particularly the Mediterranean diet, which focus on whole foods and food components with anti-inflammatory properties, appear to have a more reliable beneficial effect on mental health compared to interventions on individual nutrients. The mixed results of the effectiveness of vitamin and mineral supplementation on mental health illustrate the complex nature of these interactions, and more research is indicated, particularly on individuals with specific nutritional deficiencies.
Studies of the gut-brain axis and the effects of nutritional interventions on mental health utilize a broad range of methodological strategies. Randomized controlled trials (RCTs) are regarded as the gold standard by which the effectiveness of such interventions is judged [27]. These trials involve random allocation of participants to an intervention or control group (which receives either a placebo or usual care) for the assessment of outcomes. Observational studies assess correlations between eating patterns, gut microbiota, and mental health outcomes in real-world environments [28]. Systematic reviews and meta-analyses are the pooling of evidence from independent studies to obtain a greater degree of insight into particular questions being examined. Animal studies, using the rodent model in most cases, allow causal relationships to be explored under controlled conditions. Fecal microbiota transplantation (FMT) studies include donation of fecal material from donor to recipient to explore the gut microbiome in mental health [29]. Gut microbiota analysis is generally performed by fecal sample analysis by methods such as 16S rRNA sequencing, which is employed to measure and characterize the diverse bacterial populations. Whole-genome shotgun (WGS) sequencing offers a more refined characterization of the microbial community. Microbial metabolites, including short-chain fatty acids (SCFAs), are assessed by the research team to determine the functional processes of the gut microbiome. Mental health outcomes are assessed by a variety of validated questionnaires and scales that assess depressive symptoms (e.g., Hamilton Depression Rating Scale, Beck Depression Inventory, Montgomery Asberg Depression Rating Scale, PHQ-9) and anxiety (e.g., Hamilton Anxiety Rating Scale, GAD-7, DASS-42) [30]. Cognitive function and stress levels, generally assessed by salivary cortisol levels, are also collected routinely in the study. Dietary intake is generally assessed by tools such as food frequency questionnaires (FFQs), 24-hour dietary recalls, food diaries, and assessment of nutritional biomarkers [31]. Even with the increasing level of research, there are numerous constraints and challenges that remain in this field. There is significant heterogeneity in study designs, types and dosages of nutritional interventions used, and outcome measures used, which makes it difficult to compare study results [32]. Some studies have employed small sample sizes, which may limit the generalizability of the results [33]. It is difficult to establish causality in observational studies, which can only demonstrate associations. Individual variability in gut microbiota composition and responses to nutritional interventions also adds complexity . It can be difficult to administer and ensure compliance with dietary interventions. Moreover, several confounding factors, such as individuals' baseline diets, lifestyle factors, and medication, can influence the results and need to be properly controlled for in research studies [34]. The use of self-reported dietary data in most studies provides a potential source of bias due to recall errors and social desirability. The combination of self-reports with objective measures such as nutritional biomarkers may improve the accuracy of dietary assessment [35]. The significant heterogeneity between studies in interventions (e.g., different probiotic strains, dosages, dietary patterns) and outcome measures makes it difficult to make firm conclusions and compare results . Standardization of methodologies is needed to advance the field. While RCTs are needed to establish efficacy, the complexity of the gut-brain axis and the influence of many factors mean that a multi-faceted approach involving well-designed observational studies and mechanistic research is also needed to fully understand the underlying relationships [36].
Synbiotics and Psychobiotics
Synbiotics, or combinations of prebiotics and probiotics, were also discovered to have promising results in increasing gut microbial load as well as psychological well-being [37]. The emerging class of "psychobiotics" targets specifically the gut-brain axis with the goal of improving mental well-being, although more significant clinical trials are needed to confirm these effects [38].
Dietary Patterns and Mental Health
Dietary styles high in fiber, polyphenols, and unsaturated fats i.e., the Mediterranean, vegan, and DASH diets were uniformly linked with improved mental health status. These diets were linked with increased microbial diversity and decreased indicators of systemic inflammation, and possibly underlie improved mood and cognitive performance [39].
Supplementation with Nutrients
Omega-3 fatty acid supplementation, especially with EPA, showed large benefits in alleviating depression symptoms [40]. Other vitamins like B vitamins, vitamin D, zinc, and magnesium were also assessed. Greater benefits were observed when supplementation filled a pre-existing deficiency or was given in combination with other lifestyle modifications [41].
Mechanistic Insights and Biomarkers
High-throughput sequencing methods uncovered alterations in particular gut microbial communities after nutritional interventions. These alterations were usually accompanied by augmented production of short-chain fatty acids, regulation of the hypothalamic-pituitary-adrenal (HPA) axis, enhanced neurotransmitter production, and decreases in systemic inflammation. Biomarkers including cortisol, C-reactive protein, and interleukin-6 were commonly utilized to assess physiological responses [42].
Major Findings and New Insights of Recent Scholarship
Current studies have all emphasized the important role of the gut-brain axis to mental health. Studies have established the association of gut dysbiosis with many mental health disorders, such as anxiety, depression, and PTSD [43]. Certain bacterial taxa have been determined to be linked with these disorders, providing possible biomarkers and targets for treatment. The role of gut microbiota in neurotransmitter production, inflammation, and regulation of the HPA axis has been further outlined, providing mechanisms for its role in mental health [44]. Regarding effectiveness of nutritional interventions, probiotics have been promising in relief of symptoms of depression and anxiety; however, results vary with strain and dose taken. Prebiotics may be useful for anxiety, but additional research is warranted to clarify effects on depression. [45]. The Mediterranean diet has consistently been associated with better mental health outcomes in a series of investigations. Omega-3 fatty acids show promise as an adjunct therapy for depression and anxiety, with potential for enhancement of cognitive function. Literature for efficacy of vitamin and mineral supplementation is often of a conflicting nature, which suggests that individualized approaches would have to be employed [46].  The emerging evidence here emphasizes the augmented understanding of the gut-brain axis as a crucial determinant of the development and progression of mental health disorders. The possibility of manipulating the gut microbiota as a therapeutic for mental illness becomes more evident. There is greater insight into the necessity of considering individual heterogeneity in gut microbiota composition and treatment responses and therefore designing individualized nutrition interventions. The effect of postbiotics and microbial metabolites on brain health is an area of investigation growing wider. In addition, the incorporation of gut-brain axis research into precision medicine approaches to mental health is also being investigated. The repeated findings associating the Mediterranean diet with improved mental health in a variety of studies and populations suggest that the diet regimen has the potential to be a key component of nutritional interventions for the enhancement of mental health. The concept of "psychobiotics" is an important new advance in mental health treatments, and this includes the identification of the gut microbiome as a modifiable entity to improve brain function and reduce psychiatric symptoms. The increased attention to the use of individualized nutrition interventions, which take into account individual gut microbiota profiles, is a promising pathway to more individualized and effective interventions for mental health [47].
Tables
Table 1: Summary of Key Studies on Gut Microbiota Composition in Mental Health Disorders

	Mental Health Disorder
	Key Microbial Findings
	Sample Size
	Methodology

	Depression 
	Higher Eggerthella, lower Subdoligranulum, increased Bacteroidetes/Firmicutes ratio, higher pro-inflammatory bacteria (Oscillibacter, etc.) [48]
	2539
	Not specified

	Anxiety Disorders
	Lower microbial diversity, reduced SCFA-producing bacteria, increased Escherichia-Shigella, lower Fusicatenibacter, lower Christensenellaceae [49]
	54
	Microbiota analysis

	PTSD
	Lower gut microbiome diversity, higher Mitsuokella, Odoribacter, Catenibacterium, Olsenella, lower Actinobacteria, Lentisphaerae, Verrucomicrobia, lower Ruminococcaceae, lower Lachnospiraceae, increased Enterococcus, increased Escherichia/Shigella [50]
	Varied
	16S rRNA sequencing

	Depression
	Reduced microbial diversity, high levels of Firmicutes
	Not specified
	Not specified

	Anxiety
	Low levels of SCFA-producing bacteria, high levels of Proteobacteria
	Not specified
	Not specified





Table 2: Summary of Randomized Controlled Trials of Nutritional Interventions for Depression and Anxiety
	Intervention
	Mental Health Disorder(s)
	Sample Size
	Duration
	Key Findings on Depression
	Key Findings on Anxiety

	Probiotics
	Depression, Anxiety
	1401
	<8 weeks
	Significant reduction in depression symptoms (large effect size). Effective whether stand-alone or with antidepressants [51].
	Moderate reduction in anxiety symptoms. Single-strain probiotics showed larger effects.

	Biotics (Probiotics & Prebiotics)
	Depression, Anxiety
	3179 (Dep)
	Not specified
	Significant reduction in depression. Probiotics showed substantial effects.
	Significant reduction in anxiety. Probiotics showed a significant combined effect [51].

	Probiotics (during pregnancy)
	Depression, Anxiety
	713
	Not specified
	No significant difference in mean depression scores at follow-up. Probiotics showed an advantage in the proportion scoring below a depression cut-off (not statistically significant).
	Probiotics reduced anxiety symptoms compared to placebo (statistically significant). No reduction in the proportion scoring above an anxiety cut-off (not statistically significant) [52].

	Galacto-oligosaccharides (Prebiotic\)
	Anxiety
	83
	28 days
	Trends favored lower anxiety in the GOS group at follow-up (not statistically significant).
	Trends favored lower anxiety in the GOS group at follow-up (p =.069) [53].

	Probiotic supplement
	Major Depressive Disorder
	Not specified
	8 weeks
	Significant improvements in affective clinical symptoms observed at week 4 and sustained at week 8.
	Not explicitly mentioned for anxiety, but the study focused on depression [54].

	B Vitamins, Zinc, Vitamin D
	Depression, Anxiety
	Not specified
	≥12 weeks
	Significant benefits in reducing depression with B vitamins and zinc. Vitamin D showed a beneficial effect at 12 weeks. No significant effect of omega-3 fatty acids.
	Vitamin D indicated beneficial effects in reducing anxiety. No significant effect of omega-3 fatty acids, insufficient RCTs with B vitamins and zinc for anxiety [55].

	Whole-of-diet interventions (various types)
	Depression, Anxiety
	Varied
	Varied
	Almost half of the studies observed significant effects on depression scores in favor of the treatment group. Effective interventions used a single delivery mode and a dietitian. Less likely to recommend reducing red meat or cholesterol.
	Ten studies reported anxiety or total mood disturbance outcomes. Results varied, with almost half showing significant improvements [56].

	Probiotics
	Depression
	94
	8 weeks
	No overall advantage of probiotics over placebo in depression score. Higher rate of minimum clinically important differences in patients supplemented with probiotics, particularly in the antidepressant-treated subgroup. Higher baseline stress correlated with better improvements.
	Not a primary focus, but the study assessed anxiety using A-DASS scores, showing better improvements in the probiotic group with more severe baseline anxiety [51].

	Probiotic (Lactobacillus rhamnosus GG)
	Depression
	60
	8 weeks
	No significant differences between probiotic and placebo groups in the primary outcome measure (Hamilton Rating Scale for Depression).
	Anxiety was a secondary outcome, but the results are not detailed in the snippet [57].

	Prebiotics, Probiotics, Synbiotics (during pregnancy)
	Depression, Anxiety, G Mental Health
	713
	Not specified
	No differences between probiotics and control groups in mean depression scores or global mental health scores at end of follow-up.
	Probiotics in pregnancy reduced anxiety symptoms compared to placebo (statistically significant). No differences between probiotics and control groups in global mental health scores. Lack of RCT evidence for prebiotics and synbiotics for similar purposes [58].




Conclusion
Recent studies have significantly advanced our knowledge regarding the gut-brain axis and its link to mental health. Growing evidence supports the relationship between gut microbiota composition and a number of mental health conditions. Promising outcomes have been documented in terms of efficacy of some dietary interventions, i.e., some probiotics and adherence to the Mediterranean diet, for the promotion of mental well-being. However, some of the limitations in the current research design must be overcome. Study methods and outcome measures differ across studies, and it is hard to make absolute conclusions and compare results. Longer longitudinal studies are required to determine causal relationships between nutritional intervention, changes in gut microbiota, and mental health outcomes over a long period of time. Our understanding of the most effective strains, dosages, and treatment durations of probiotic interventions for different mental illnesses is still incomplete. Furthermore, extrapolation of results derived from animal models to human populations is extremely challenging. The effect of different confounding factors also needs to be controlled better in future studies. Future research must focus on performing more standardized and robust RCTs with clearly defined interventions and endpoints. Longitudinal studies are required to clarify the long-term impact of nutritional interventions on mental health. More research on the mechanism of action of particular probiotics and prebiotics for various mental health disorders must be conducted. Investigation of the potential of individualized nutritional interventions based on unique gut microbiota signatures is promising. Further investigation of the role of postbiotics, synbiotics, and particular dietary components is required. The creation of new assessment tools and therapeutic targets involving the gut-brain axis will be required to advance the field. Finally, integration of the evidence from gut-brain axis research into the clinical practice guidelines for the treatment of mental health is an essential step to maximize patient outcomes. Future research must focus on standardizing methodologies in studies evaluating the gut-brain axis and nutritional interventions to maximize comparability and generalizability of findings. Longitudinal studies are required to move beyond correlational results and determine causal associations among nutritional interventions, gut microbiota, and mental health outcomes over time. Translation of the increasing body of research on the gut-brain axis into practical clinical applications and guidelines for the treatment of mental health is a critical future step to maximize patient outcomes.
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