
Anesthesia And Pain Medicine 
p-ISSN: 1975-5171 | e-ISSN:2383-7977 

27 

 

INTRODUCTION 
The gut microbiome consists of trillions of bacteria, viruses, fungi, and other microorganisms that inhabit the 

gastrointestinal tract. It plays a crucial role in digestion, metabolism, immune function, and even brain health. The 

emerging field of psychobiotics focuses on understanding the connection between the gut microbiome and mental health. 

Increasing evidence suggests that the microbiome is not only essential for physiological functions but may also influence 

mood, behavior, and cognitive function. 

Diet is a key factor that shapes the composition and diversity of the gut microbiota. Recent studies have shown that 

dietary patterns can modulate the gut microbiome and, consequently, impact mental health conditions such as depression, 

anxiety, and neurodegenerative disorders. This review aims to evaluate the evidence on how diet influences the gut 

microbiome and its potential implications for mental health. 
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ABSTRACT 

Background: The gut microbiome, a complex community of microorganisms 

residing in the digestive tract, has been increasingly recognized for its influence 

on various physiological functions, including mental health. Recent studies 

suggest that dietary patterns play a significant role in shaping the gut 
microbiota and, consequently, mental health outcomes. This paper aims to 

review the current evidence on how diet influences the gut microbiome and its 

potential impact on conditions such as depression, anxiety, and cognitive 

function. 

Methods: A comprehensive review of studies published between 2015 and 

2023 was conducted to assess the relationship between dietary intake, gut 

microbiome composition, and mental health. Relevant studies were sourced 

from PubMed, Scopus, and Google Scholar, focusing on randomized controlled 

trials (RCTs), observational studies, and animal models. The review examined 

the effects of specific diets, such as the Mediterranean diet, Western diet, and 

plant-based diets, on gut microbiota and mental health outcomes. 

Results: Evidence suggests that diets rich in fiber, polyphenols, and fermented 
foods promote a diverse and healthy gut microbiome, which is associated with 

improved mental health outcomes. Conversely, diets high in processed foods, 

sugars, and fats tend to reduce microbiome diversity and may exacerbate 

mental health conditions. The Mediterranean diet, in particular, showed 

significant positive effects on reducing symptoms of depression and anxiety, 

while Western diets appeared to have a negative impact on cognitive function. 

Conclusion: The relationship between diet, the gut microbiome, and mental 

health is complex but increasingly supported by scientific evidence. Dietary 

modifications that promote a healthy gut microbiota may serve as an adjunctive 

approach in the prevention and management of mental health conditions. 

However, more clinical trials are needed to determine the specific mechanisms 
and optimal dietary patterns for mental health. 

 

Keywords: Gut Microbiome, Diet, Mental Health, Depression, Anxiety, 

Cognitive Function, Mediterranean Diet, Western Diet. 

 

 

Article History: 

Received : 12-06-2024 

Accepted :20-08-2024 

Available Online: 23-08-2024 
 

How to Cite the Article:  
Dr. Deepak Joshi:         The Impact of Diet 
on the Gut Microbiome and Mental 
Health, Anesthesia and Pain Medicine. 
2024;19(3): 

 



Anesthesia And Pain Medicine 
p-ISSN: 1975-5171 | e-ISSN:2383-7977 

28 

 

MATERIALS AND METHODS 
Study Design: 
This is a systematic review of studies published from 2015 to 2023. Studies were selected based on their relevance to the 

relationship between diet, gut microbiota, and mental health. Randomized controlled trials (RCTs), observational studies, 

and animal studies were included. 

Inclusion Criteria: 

 Studies involving human subjects or animal models with a focus on the impact of diet on gut microbiome 

composition and mental health. 

 Studies assessing diet-specific impacts on mental health outcomes (e.g., depression, anxiety, cognitive function). 

 Studies published between 2015 and 2023. 

Exclusion Criteria: 

 Studies not focused on the relationship between diet and mental health through the lens of the gut microbiome. 

 Studies with limited sample sizes or inadequate methodological quality. 

Data Sources: 
The following databases were searched: PubMed, Scopus, and Google Scholar. Search terms included “gut microbiome,” 

“diet,” “mental health,” “depression,” “anxiety,” “Mediterranean diet,” and “Western diet.” 

Statistical Analysis: 
The studies were reviewed qualitatively. The results were synthesized to determine common dietary patterns that 

influence gut microbiota and mental health outcomes. Findings were summarized, and key associations between dietary 

factors, microbiome composition, and mental health were noted. 

 

RESULTS 
Impact of Diet on Gut Microbiome Composition: 
The gut microbiome is highly dynamic and can be influenced by various factors, with diet being one of the most 

significant. Studies consistently show that dietary patterns rich in fiber, polyphenols, and fermented foods contribute to 

microbiome diversity and promote the growth of beneficial microorganisms such as Bifidobacteria and Lactobacilli. 

 Mediterranean Diet: This diet, characterized by high intake of fruits, vegetables, whole grains, legumes, olive 

oil, and fish, has been associated with a balanced and diverse gut microbiome. In a study by Sanches et al. 

(2021), individuals following the Mediterranean diet had a higher abundance of beneficial gut bacteria such as 
Akkermansia muciniphila, which is known for its anti-inflammatory properties. This diet was also linked to a 

lower incidence of depression and anxiety in several cohorts. 

 Western Diet: A typical Western diet, high in processed foods, sugars, and unhealthy fats, leads to an 

imbalance in the gut microbiota, reducing its diversity and promoting the growth of pathogenic bacteria such as 

Firmicutes. This dysbiosis has been associated with increased inflammation, which is a contributing factor to 

mental health disorders. A study by Hsu et al. (2020) found that individuals on a Western diet had an increased 

abundance of pro-inflammatory bacteria, which correlated with higher levels of depression and anxiety. 

 Plant-Based Diets: Diets rich in plant-based foods, especially fiber and polyphenols, promote a gut microbiome 

that supports mental well-being. A study by Johnson et al. (2019) demonstrated that individuals consuming a 

high-fiber, plant-based diet had a lower risk of depression, likely due to the increased production of short-chain 

fatty acids (SCFAs) by gut bacteria. SCFAs are known to have anti-inflammatory effects and influence brain 

function. 

Diet, Gut Microbiome, and Mental Health: 

 Depression and Anxiety: Studies have found strong correlations between diet, gut microbiome diversity, and 

symptoms of depression and anxiety. In a large cohort study, participants with low microbiome diversity, often 

associated with a Western-style diet, showed higher levels of depressive symptoms (Dinan et al., 2018). 

Conversely, individuals with a Mediterranean diet had lower rates of depression and better mental health 

outcomes. This may be due to the anti-inflammatory effects of the microbiota and the presence of beneficial 

metabolites such as SCFAs, which can influence brain function via the gut-brain axis. 

 Cognitive Function: Diets rich in antioxidants, such as the Mediterranean diet, have also been linked to 

improved cognitive function and a reduced risk of neurodegenerative diseases like Alzheimer's. In a longitudinal 

study by García et al. (2020), older adults who adhered to a Mediterranean diet had a significantly lower risk of 

cognitive decline and dementia, potentially due to the positive effects of a healthy microbiome on brain health. 

 Gut-Brain Axis: The gut-brain axis is a bidirectional communication pathway between the gut microbiome and 

the brain. This interaction is thought to influence mood, cognition, and mental health. Diets that promote a 

healthy microbiome appear to reduce gut-derived inflammation, which may lower the risk of mental health 

disorders. Studies by Kiecolt-Glaser et al. (2017) suggest that gut-derived signals can modulate brain function 

and emotional regulation. 
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TABLES 
Table 1: Impact of Dietary Patterns on Gut Microbiome and Mental Health 

Diet Type Key Features Impact on Microbiome Mental Health 

Outcomes 

Mediterranean 

Diet 

High in fruits, vegetables, whole 

grains, fish 

Increased diversity, beneficial 

bacteria 

Reduced depression, 

anxiety 

Western Diet High in processed foods, sugars, 

unhealthy fats 

Reduced diversity, pathogenic 

bacteria 

Increased depression, 

anxiety 

Plant-Based Diet Rich in fiber, polyphenols, and 

antioxidants 

Promotes beneficial bacteria like 

Lactobacilli 

Reduced risk of 

depression 

 

 

DISCUSSION 
The findings of this review suggest a strong link between diet, the gut microbiome, and mental health. Diets that promote 

a healthy, diverse gut microbiome, such as the Mediterranean diet and plant-based diets, have been shown to support 

mental well-being and may reduce the risk of conditions like depression, anxiety, and cognitive decline. In contrast, diets 

rich in processed foods and unhealthy fats, characteristic of Western diets, appear to negatively impact the microbiome 

and may contribute to mental health disorders. 

The mechanisms underlying these effects are complex and involve the modulation of gut-derived metabolites, 

inflammation, and the gut-brain axis. Short-chain fatty acids (SCFAs), produced by beneficial gut bacteria through the 

fermentation of fiber, have been shown to have anti-inflammatory effects and may protect against mental health 

disorders. Additionally, polyphenols found in fruits and vegetables have antioxidant properties that help reduce 

inflammation in the brain. 
While the evidence supporting the role of diet in mental health is promising, further research is needed to determine the 

optimal dietary patterns for promoting mental health through the gut microbiome. Long-term clinical trials are required 

to better understand the specific mechanisms involved and to establish dietary guidelines for mental health. 

 

CONCLUSION 
Diet plays a crucial role in shaping the gut microbiome, which in turn has a profound impact on mental health. Diets rich 

in fiber, polyphenols, and fermented foods support a healthy microbiome and are associated with improved mental health 
outcomes, including reduced symptoms of depression and anxiety. On the other hand, diets high in processed foods and 

unhealthy fats may disrupt the microbiome and contribute to mental health disorders. Further research into the specific 

mechanisms linking diet, the gut microbiome, and mental health is necessary to develop evidence-based dietary 

recommendations for improving mental health through gut health. 
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