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Abstract  
Background: Emerging evidence suggests that the gut microbiome plays a critical role in the pathophysiology of psychiatric disorders, particularly 

depression and anxiety. At the same time, behavioral activation (BA), a structured psychotherapeutic strategy that increases engagement in goal-

directed activities, remains an effective non-pharmacologic treatment for mood disorders. Objective: This narrative review explores how structured 

meal preparation and dietary planning can serve as a unique intersection between behavioral activation and gut-brain axis modulation, offering a 

promising adjunctive strategy for personalized, holistic psychiatric care. Discussion: We examine existing literature on gut microbiome and mental 

health, review the role of dietary patterns in psychiatric recovery, and propose structured eating as a culturally adaptable, low-cost behavioral 

activation tool. This approach may be especially valuable in underserved populations, where access to traditional therapies is limited, and food 

holds both cultural and psychological significance. Conclusion: Structured dietary interventions, when intentionally framed within behavioral 

therapy models, may represent a novel, gut-centered form of behavioural activation with strong potential for integration into modern psychiatric 

treatment practice. 
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Introduction 

According to the 2024 National Health Interview Survey, 

approximately 18.2% of U.S. adults aged 18 and over reported 

experiencing symptoms of anxiety, while 21.4% reported symptoms 

of depression [3]. Despite the widespread use of antidepressants and 

anxiolytics, current pharmacologic treatments often yield only 

partial responses and are associated with side effects and high 

relapse rates, underscoring the need for more comprehensive and 

holistic approaches to care [1,15,17]. In response to these limitations, 

there has been a growing interest in lifestyle psychiatry, which 

integrates evidence-based behavioral strategies, such as nutrition, 

exercise, and sleep hygiene into mental health care [16]. One such 

approach includes dietary interventions, where structured dietary 

improvement led to significant reductions in depressive symptoms 

in adults with major depressive disorder [2]. These findings support 

the emerging role of the gut–brain axis, a bidirectional 

communication pathway between the gastrointestinal system and 

central nervous system, in emotional regulation. When paired with 

behavioural activation, a psychotherapeutic technique that 

encourages engagement in meaningful, goal-directed activities, 

lifestyle interventions may offer a synergistic model for treating 

mood disorders. 

The Gut–Brain Axis in Psychiatry 



Annals of Medicine and Medical Sciences (AMMS) 

AMMS Journal. 2025; Vol. 04      648 

Including the vagus nerve, immunological signalling, metabolic 

pathways, and gut microbiota, the gut-brain axis is a bidirectional 

communication system between the gastrointestinal tract and the 

central nervous system. The microbiome plays a key role in 

modulating brain development and behaviour through microbial 

metabolites, immune activation, and direct neural signaling via the 

vagus nerve [10]. Evidence links gut dysbiosis to depression and 

anxiety, with alterations in microbial composition influencing levels 

of systemic inflammation, cortisol, and neurotransmitter precursors 
[5,18]. Studies show that microbial imbalances can affect emotional 

regulation and stress reactivity, highlighting the microbiota’s role in 

psychiatric vulnerability (Cryan et al., 2019) [4]. Clinically, dietary 

patterns such as the Mediterranean diet, rich in fiber, polyphenols, 

and omega-3 fatty acids, support a diverse microbiome and are 

associated with reduced depression risk [8,20]. Similarly, fermented 

foods enhance microbial diversity and have been linked to improved 

mood and reduced social anxiety [4,19]. 

Behavioral Activation in Psychiatric Care 

Behavioral Activation (BA) is a structured, evidence-based 

intervention that targets the cycle of depression by increasing 

engagement in meaningful and reinforcing activities. It operates on 

the principle that reduced positive reinforcement and increased 

avoidance behaviors maintain depressive symptoms; thus, BA aims 

to reverse this by helping individuals schedule activities that 

promote a sense of accomplishment and pleasure [6]. Central to BA 

is the activation of reward systems through deliberate exposure to 

valued routines, which counters the passivity and isolation typical of 

depression. Meta-analytic evidence supports its efficacy: 

Mazzucchelli et al. found BA to be highly effective, with effect sizes 

comparable to those of cognitive therapy [6]. Dobson et al. reported 

that both BA and cognitive therapy (CT)offer enduring protection 

against relapse and recurrence in major depression [7]. Furthermore, 

the study showed BA and CT not only outperformed placebo but 

were at least as effective as ongoing antidepressant medication over 

a two-year follow-up [7]. Establishing consistent routines and 

structured daily activities not only improves functioning but also 

stabilizes mood by providing predictability and reinforcing personal 

agency, important considerations that contribute to recovery and 

sustained mental health [11-13]. 

Structured Meal Preparation as Behavioral 

Activation 

Study showed that home meal preparation leads to nutrient-rich diets 

and also brings psychological benefits, including greater control 

over choices, improved self-efficacy, and enhanced emotional well-

being [21]. Furthermore, improvements in diet quality have been 

associated with reductions in depressive and anxiety symptoms, as 

dietary patterns influence inflammation, neurotransmitter synthesis, 

and gut microbiota, important factors of mood regulation [8]. Even 

among younger populations, establishing healthy eating routines has 

shown associations with better emotional health outcomes, 

reinforcing the potential value of structured meal activities in mood 

improvement [9]. We propose that structured meal preparation may 

serve as an form of behavioral activation by providing individuals 

with a goal-directed, routine activity that offers immediate 

reinforcement. Engaging in meal prep not only helps establish a 

predictable structure, but also fosters a sense of control over food 

choices. In the long term, this process may contribute to a stronger 

sense of self-control and well-being.  

Bridging the Concepts: Holistic Integration 

To reduce mental health disparities in underserved populations, we 

propose a holistic model that integrates Behavioral Activation (BA) 

with gut microbiome-focused interventions. Currently, there’s a 

need for integrative healthcare that is accessible and affordable, 

particularly in underserved settings. Building on this, combining 

behavioral activation, a low-cost, evidence-based approach that 

activates engagement in meaningful activities, with dietary and 

probiotic strategies to modulate the gut-brain axis could offer a 

biopsychosocial intervention adaptable to diverse cultural contexts. 

Physicians, therapists, and community health workers could 

implement this model through collaborative care frameworks that 

incorporate nutritional guidance and culturally attuned behavioral 

strategies, offering an accessible, affordable path to recovery for 

underserved populations. 

Future Directions and Research Needs 

Emerging evidence suggests that gut microbiota play a crucial role 

in modulating mood and behavior, yet there is a pressing need for 

culturally-tailored, microbiome-informed mental health 

interventions. Also we need pilot studies that evaluate psychosocial 

and microbial co-targeting strategies in diverse populations. Clarke 

et al. (2020) supported the therapeutic potential of psychobiotics, but 

highlighted lacking of population-specific clinical trials that test 

efficacy across diverse psychiatric or demographic subgroups [14]. 

Future research should focus on designing community-based pilot 

studies that explore how dietary, probiotic, and behavioral 

interventions impact mental health outcomes in underserved 

communities, considering cultural and religious beliefs, dietary 

habits, and stress exposures unique to these groups. Such studies will 

not only advance the science of the gut-brain axis but also ensure its 

clinical relevance and accessibility across cultural boundaries. 

Conclusion 

This review highlights the promising intersection between dietary 

interventions and behavioral activation in the treatment of mood 

disorders, specifically within the context of the gut-brain axis. By 

integrating structured meal preparation into behavioral activation, 

individuals can engage in a culturally meaningful, low-cost, and 

self-centred activity that promotes routine, personal satisfaction, and 

psychological well-being. These interventions offer an accessible 

approach for diverse populations, including underserved 

communities, where traditional psychiatric care may be less 

accessible. 

The benefits of this integrated model are clear: it capitalizes 

on the growing evidence of the microbiome's role in mood 

regulation, promotes healthy eating habits that contribute to overall 

mental health, and provides individuals with a sense of control over 

their daily routines and diet. Moreover, these strategies are adaptable 

to cultural contexts, making them relevant across diverse 

populations. Importantly, they offer a scalable solution that could be 

implemented without significant financial burden, thus addressing 

critical mental health disparities. 

Psychiatry, as a field, can evolve significantly by embracing 

such integrative approaches, fostering a more holistic, 

biopsychosocial model of care. By further incorporating lifestyle 

factors like dietary interventions, alongside pharmacotherapy and 

psychotherapeutic techniques like behaviour activation, patients 

may benefit more in the long term. Future research should continue 

to explore the full potential of these interventions, particularly in 
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real-world settings, to ensure they meet the needs of diverse 

communities and contribute to a more inclusive and accessible 

mental health care system. 

Declarations 

Acknowledgements 

The authors would like to thank colleagues and mentors who 

provided guidance and feedback during the preparation of this 

review. 

Conflict of interest 

The authors declare no conflicts of interest. 

Funding/ financial support 

No funding was received for this work. 

Authors Contributions 

All authors made substantial contributions to the reported work. 

They gave final approval for the version to be published and agreed 

on the journal for submission. 

References 

[1] Blackburn TP. Depressive disorders: Treatment failures 

and poor prognosis over the last 50 years. Pharmacol Res 

Perspect. 2019;7(3):e00472. Published 2019 May 3. 

doi:10.1002/prp2.472 

https://pmc.ncbi.nlm.nih.gov/articles/PMC6498411/?utm

_source=chatgpt.com 

[2] Jacka FN, O’Neil A, Opie R, et al. A randomised 

controlled trial of dietary improvement for adults with 

major depression (the “SMILES” trial). BMC Medicine. 

2017;15(1):23. doi:10.1186/s12916-017-0791-y. 

https://bmcmedicine.biomedcentral.com/articles/10.1186/

s12916-017-0791-y 

[3] Terlizzi EP, Zablotsky B. Symptoms of anxiety and 

depression among adults: United States, 2019 and 2022. 

[4] Cryan JF, O'Riordan KJ, Cowan CSM, et al. The 

microbiota–gut–brain axis. Physiological Reviews. 

2019;99(4):1877-2013. 

https://journals.physiology.org/doi/full/10.1152/physrev.0

0018.2018 

[5] Foster JA, Neufeld K-AM. Gut–brain axis: how the 

microbiome influences anxiety and depression. Trends in 

Neurosciences. 2013;36(5):305-312. 

doi:10.1016/j.tins.2013.01.005. 

https://www.sciencedirect.com/science/article/abs/pii/S01

66223613000088 

[6] Mazzucchelli TG, Kane RT, Rees CS. Behavioral 

activation treatments for depression: a meta-analysis. 

Clinical Psychology: Science and Practice. 

2009;16(4):383-411. doi:10.1111/j.1468-

2850.2009.01178.x 

https://www.ncbi.nlm.nih.gov/books/NBK76706/ 

[7] Dobson KS, Hollon SD, Dimidjian S, et al. Randomized 

trial of behavioral activation, cognitive therapy, and 

antidepressant medication in the prevention of relapse and 

recurrence in major depression. J Consult Clin Psychol. 

2008;76(3):468-477. doi:10.1037/0022-006X.76.3.468 

https://pubmed.ncbi.nlm.nih.gov/18540740/ 

[8] Merino del Portillo M, Clemente Suárez VJ, Ruisoto P, 

Jimenez M, Ramos Campo DJ, Beltran Velasco AI, 

Martínez Guardado I, Rubio Zarapuz A, Navarro Jiménez 

E, Tornero Aguilera JF. Nutritional modulation of the gut–

brain axis: a comprehensive review of dietary 

interventions in depression and anxiety management. 

Metabolites. 2024;14(10):549. 

doi:10.3390/metabo14100549 

https://www.mdpi.com/2218-

1989/14/10/549?utm_source=chatgpt.com 

[9] O’Neil A, Quirk SE, Housden S, et al. Relationship 

between diet and mental health in children and 

adolescents: a systematic review. American Journal of 

Public Health. 2014;104(10):e31-e42. 

doi:10.2105/AJPH.2014.302110. 

https://ajph.aphapublications.org/doi/pdf/10.2105/AJPH.

2014.302110?utm_source=chatgpt.com 

[10] Sampson TR, Mazmanian SK. Control of brain 

development, function, and behavior by the microbiome. 

Cell Host Microbe. 2015;17(5):565-576. 

doi:10.1016/j.chom.2015.04.011 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4442490/ 

[11] Morin A. The importance of keeping a routine during 

stressful times. Verywell Mind. Published April 3, 2020. 

Accessed June 26, 2025. 

https://www.verywellmind.com/the-importance-of-

keeping-a-routine-during-stressful-times-4802638 

[12] Li TW, Liang L, Ho PL, Yeung ETF, Hobfoll SE, Hou 

WK. Coping resources mediate the prospective 

associations between disrupted daily routines and 

persistent psychiatric symptoms: A population-based 

cohort study. J Psychiatr Res. 2022;152:260-268. 

doi:10.1016/j.jpsychires.2022.05.033 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9127352/?utm

_source=chatgpt.com 

[13] Drake RE, Whitley R. Recovery and severe mental illness: 

description and analysis. Can J Psychiatry. 

2014;59(5):236-242. doi:10.1177/070674371405900502 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4079142/?utm

_source=chatgpt.com 

[14] Clarke G, Sandhu KV, Griffin BT, et al. Psychobiotics and 

the manipulation of bacteria–gut–brain signals. Trends in 

Neurosciences. 2020;43(11):853-864. 

doi:10.1016/j.tins.2020.08.006. 

https://pubmed.ncbi.nlm.nih.gov/27793434/ 

[15] Ross RE, VanDerwerker CJ, Saladin ME, Gregory CM. 

The role of exercise in the treatment of depression: 

biological underpinnings and clinical outcomes. Mol 

Psychiatry. 2023;28(1):298-328. doi:10.1038/s41380-

022-01819-w 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9969795/?utm

_source=chatgpt.com 

[16] Firth J, Solmi M, Wootton RE, et al. A meta review of 

“lifestyle psychiatry”: the role of exercise, smoking, diet 

and sleep in the prevention and treatment of mental 

disorders. World Psychiatry. 2020;19(3):360 380. 

doi:10.1002/wps.20773 

https://onlinelibrary.wiley.com/doi/10.1002/wps.20773 

[17] Parish AL, Gillis B, Anthamatten A. Pharmacotherapy for 

Depression and Anxiety in the Primary Care Setting. J 



Annals of Medicine and Medical Sciences (AMMS) 

AMMS Journal. 2025; Vol. 04      650 

Nurse Pract. 2023;19(4):104556. 

doi:10.1016/j.nurpra.2023.104556 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9951804/ 

[18] Clapp M, Aurora N, Herrera L, Bhatia M, Wilen E, 

Wakefield S. Gut microbiota's effect on mental health: The 

gut-brain axis. Clin Pract. 2017;7(4):987. Published 2017 

Sep 15. doi:10.4081/cp.2017.987 

https://pmc.ncbi.nlm.nih.gov/articles/PMC5641835/?utm

_source=chatgpt.com 

[19] Balasubramanian R, et al. Fermented foods: Harnessing 

their potential to modulate the microbiota gut brain axis 

for mental health. Neurosci Biobehav Rev. 2024; 

doi:10.1016/j.neubiorev.2024.105562 

https://www.sciencedirect.com/science/article/pii/S01497

63424000307?utm_source=chatgpt.com 

[20] Horn, J., Mayer, D.E., Chen, S. et al. Role of diet and its 

effects on the gut microbiome in the pathophysiology of 

mental disorders. Transl Psychiatry 12, 164 (2022). 

https://doi.org/10.1038/s41398-022-01922-0 

[21] Springer Nature Research Intelligence; Ajinomoto Co., 

Inc. Scientifically supported links between cooking and 

well-being. Nature Research Intelligence. Published 

February 2024. Accessed June 26, 2025. 

https://www.nature.com/articles/d42473-024-00020-

7.pdf 

 

 

Published by AMMS Journal, this is an Open Access 

article distributed under the terms of the Creative 

Commons Attribution 4.0 International License. To view a copy of 

this license, visit http://creativecommons.org/licenses/by/4.0/. 

© The Author(s) 2025

 


