
Not for reproduction or redistribution

Gut–Brain Axis and Diet: 
How Nutrition Shapes Brain 
Health and the Microbiome

Nelson Gonzalez, OTR/L, CHHC, CCT, CPMT, CORE, CLT



Not for reproduction or redistribution

• Identify key components of the gut–brain axis and explain their 
impact on brain health

• Recognize the role of dietary habits in shaping the gut microbiome 
and influencing cognitive function

• List practical strategies for guiding patients on what to avoid in 
their diet to support brain health and reduce stress

• Compare the effects of meal timing on cognitive performance and 
stress management in patients

• Recognize the impact of poor dietary choices on 
neurodegenerative diseases and cognitive decline

• Highlight evidence-based approaches to improving patient 
outcomes through diet modification

Learning Objectives
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Introduction to the 
Gut–Brain Axis and Its 
Role in Brain Health

Chapter 1
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• This chapter provides an overview of the gut–brain axis 
and its essential role in maintaining brain health

• It explores how the gut microbiome affects cognitive 
function, mood regulation, and neurological health

• Learners will gain foundational knowledge on how the 
gut and brain communicate and the importance of 
maintaining a balanced microbiome for optimal brain 
health

Chapter 1 Introduction
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• The gut–brain axis (GBA) 
refers to the bidirectional 
communication pathway 
between the gut and the brain

• It involves a complex network 
of signals exchanged between 
the gastrointestinal system 
and the central nervous 
system (CNS)

What Is the Gut–Brain Axis?
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• The gut microbiota

• The vagus nerve

• Neurotransmitters and 
hormones

• Immune system

• Endocrine system

Key Components

Berding et al., 2021
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• Microbial metabolites

• Immune signaling

• Neurotransmitter production

Mechanisms of Communication

Kumar et al., 2023
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• Anxiety and depression

• Cognitive disorders

• Stress response

Impact on Mental Health

Ribeiro et al., 2022
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• This chapter provided an overview of the gut–brain 
axis and its essential role in maintaining brain health

• It explored how the gut microbiome affects cognitive 
function, mood regulation, and neurological health

• Learners gained foundational knowledge on how the 
gut and brain communicate and the importance of 
maintaining a balanced microbiome for optimal brain 
health

Chapter 1 Summary
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The Impact of Diet on
the Gut Microbiome and 
Cognitive Function 

Chapter 2
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• In this chapter, we dive deeper into how specific dietary 
habits influence the gut microbiome and, in turn, 
cognitive function and emotional well-being

• Key topics include how food choices like sugar, 
processed foods, and high-fat diets can alter 
microbiome composition, leading to stress and 
cognitive decline

• Practical strategies will be provided to help clinicians 
advise patients on what to avoid to maintain brain 
health and manage stress

Chapter 2 Description 
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• Diet plays a pivotal role in shaping the composition and 
function of the gut microbiota, which directly impacts 
overall health, including brain health 

How Does Diet Shape the Microbiome?

Berding et al., 2021
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• Prebiotic fiber: fiber acts as a prebiotic, feeding beneficial gut 
bacteria

– Common sources include fruits, vegetables, whole grains, and legumes

• Soluble fiber (e.g., oats, beans, apples) vs. insoluble fiber (e.g., whole 
grains, leafy greens).

The Impact of Fiber on the Microbiome

Kumar et al., 2023
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• High-protein diets

• Dietary fats

• Omega-3 fatty acids

Role of Protein and Fat
in the Microbiome

Ribeiro et al., 2022
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• Polyphenols: found in fruits 
(especially berries), 
vegetables, tea, and dark 
chocolate, polyphenols are 
powerful antioxidants that can 
modify the microbiome

• Health benefits: polyphenols 
can also contribute to 
cognitive function and mood 
regulation by influencing the 
gut–brain axis

The Influence of Polyphenols
and Antioxidants

Ribeiro et al., 2022
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• Fermented foods

• Probiotic supplements

Fermented Foods and Probiotics

Kumar et al., 2023
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• Western diet

• Impact on mental health

The Impact of a Western-Style Diet 
(High in Processed Foods)

Berding et al., 2021
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• Mediterranean diet: rich in fruits, vegetables, whole 
grains, legumes, nuts, olive oil, and fatty fish, this diet 
has been linked to a more diverse and balanced 
microbiome

Mediterranean Diet and
Microbiome Health

Berding et al., 2021



Not for reproduction or redistribution

• Intermittent fasting

• Gut health benefits

Fasting and Its Effect
on the Microbiome

Ribeiro et al., 2022
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• Diverse diet

• Gut-friendly nutrients

• Fermented foods

• Western diet

• Mediterranean diet

Summary of Key Points on How Diet 
Shapes the Microbiome
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• In this chapter, we dove deeper into how specific 
dietary habits influence the gut microbiome and, in 
turn, cognitive function and emotional well-being

• Key topics include how food choices like sugar, 
processed foods, and high-fat diets can alter 
microbiome composition, leading to stress and 
cognitive decline

• Practical strategies were provided to help clinicians 
advise patients on what to avoid to maintain brain 
health and manage stress

Chapter 2 Summary
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Meal Timing and Its Impact 
on Cognitive Function and 
Stress Management

Chapter 3
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• This chapter focuses on the timing of meals and their 
significant impact on cognitive function and stress 
regulation

• Learners will explore the science behind meal timing 
and how it can affect energy levels, mental clarity, and 
stress responses

• Practical approaches will be discussed to help 
clinicians implement meal timing strategies in 
patient care, enhancing brain health and improving 
overall well-being

Chapter 3 Description
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• Meal timing can significantly 
influence brain health through 
various physiological 
mechanisms, such as circadian 
rhythms, metabolic regulation, 
and the gut–brain axis

• The timing of when you eat, 
along with what you eat, can 
affect mood, cognition, stress 
levels, and even 
neurodegenerative diseases

How Meal Timing Affects Brain Health
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Circadian Rhythm Impact on Brain Health

Circadian Rhythms and Meal Timing

Mehta, 2024
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• Intermittent fasting (IF)

• Mechanism

Intermittent Fasting and Brain Function

Mehta, 2024



Not for reproduction or redistribution

• Late-night eating and 
brain function

• Research insights

Impact of Eating Too Late

Berding et al., 2021
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• Breakfast and brain 
function

• Breakfast and circadian 
rhythm

Early Eating and Cognitive Performance

Zacharias et al., 2022
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The Role of Meal Frequency
on Brain Health

Zacharias et al., 2022

Meal Frequency and Brain Health

Frequent Eating vs. Fewer Meals

Research Insights
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• Gut–brain communication

• Gut microbiota and mental 
health

Meal Timing and the Gut–Brain Axis

Mehta, 2024
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• Morning nutrients

• Evening nutrients

The Impact of Specific Nutrients at 
Different Times of the Day

Mehta, 2024
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• Time-restricted eating

• Avoid late-night eating

• Regular, balanced meals

Strategies for Optimizing Meal Timing 
for Brain Health

Berding et al., 2021
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• This chapter focused on the timing of meals and its 
significant impact on cognitive function and stress 
regulation

• Learners explored the science behind meal timing and 
how it can affect energy levels, mental clarity, and 
stress responses

• Practical approaches were discussed to help 
clinicians implement meal timing strategies in 
patient care, enhancing brain health and improving 
overall well-being

Chapter 3 Summary
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• Meal timing is an important factor in brain health

• By aligning eating patterns with the body’s natural 
circadian rhythm, practicing intermittent fasting, and 
avoiding late-night meals, we can optimize cognitive 
performance, optimize mood, and reduce the risk of 
neurodegenerative diseases

Summary
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