
The gut, brain and mental health 
connection

Wednesday 5 November - 6:00pm to 9:30pm



Acknowledgement of traditional owners

We acknowledge the Tasmanian Aboriginal people as the 
traditional owners and ongoing custodians of the land on 
which we are meeting today. We pay our respects to Elders 
past and present.

We would also like to acknowledge Aboriginal people who are 
joining us today.



Learning outcomes

After this session, I will be able to:

❖ Describe the relationship between diet quality, the gut microbiome, and 

common mental health conditions.

❖ Interpret current evidence on the role of dietary patterns in the prevention and 

management of neurodevelopmental and mental health conditions.

❖ Discuss how nutritional interventions can complement a biopsychosocial, 

patient-centered approach to mental health in general practice.



Some housekeeping

• Tonight’s session is being recorded​

• At the end of the session, you will see QR code in the room. We appreciate you 

taking the time to complete this to help us improve our events program​me

• Please don’t forget to register for your next webinar via QR
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What is 
Nutritional 
Psychiatry?

• Research developing and evaluating 
nutritional approaches to the prevention and 
treatment of mental and brain disorders and 
their comorbidities

• The application of evidence-based 
nutritional approaches to the prevention and 
treatment of mental and brain disorders and 
their comorbidities

• Clinical, public health (prevention), policy



what it is 
not

• complementary medicine

• integrative medicine

• alternative medicine

• functional medicine



Diet and Mental and Brain Health are Linked 
Across Life Stages



© Deakin University

USDA and HHS. Dietary Guidelines for Americans, 2020-2025. 2020.





© Deakin UniversityNutrition across the life stages. AIHW. aihw.gov.au.





Jacka et al. 2011.PLoS One; Jacka et al. 2010. Aust N Z J Psychiatry; Jacka et al. 2013; Soc Psychiatry Psychiatr 
Epidemiol;  McMartin et al. 2013; Prev Med; O’Neil. 2014; Am J Public Health



Diet during pregnancy



Early Life Diet 

Borge et al. BMJ Open 2017 

Better maternal diet 
quality had a small, 

statistically 
significant 

association with child 
emotional health and 

neurodevelopment 



Horner et al. (2025) Nature Metabolism
COPSAC



Borge et al. 2021. BMC Psychiatr.

Early Life Diet 



© Deakin University

Gogos et al. 2024. Brain Behav Immun

• Socioeconomic adversity operates 

through maternal diet.

• This elevates prenatal inflammation 

and reduces offspring 

cognition/language.

Prenatal diet and language/cognition



Jacka et al. BMC Medicine (2017)

The SMILES trial



Diet as Intervention for Depression

67 adults with moderate to severe MDD

Adjunctive to current treatment

Individual nutritional consulting 
sessions

12 week study

Social support protocol 

Jacka et al. BMC Med. (2017) 
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Jacka et.al. (2017) BMC Medicine

 Cohen’s 
d = –1.16 

(95% CI –1.73, –
0.59)

NNT = 4.1

SMILES



Protein Cereals and  

Starchy Vegetables 
Vegetables 

Tinned sardines 

 

with wholegrain biscuits 

 

plus avocado, tomato and cucumber 

     

Tinned salmon 

 

with tinned chickpeas 

 

and salad 

 

Tinned tuna 

 

plus instant brown or basmati rice  

 

with tinned corn, peas and beetroot 

  

Egg 

 

on wholemeal toast 

 

with avocado, tomato and mushrooms  

      

Supermarket rotisserie 

chicken (skin removed) 

 

with couscous 

 

and frozen vegetables  

 

AND AND 

simple, accessible, and affordable



© 2023 American Psychiatric Association. All rights reserved.

© Deakin University

Bizzozero-Peroni et al. 2024. Nutr Review

Significant reduction among 
young and middle-aged adults 
with MD or mild to moderate 

depressive symptoms 

n=5 RCTs with 1507 participants 



Whole Diet-Focused Treatments

• N=16 RCTs with 45,826 participants 

• Dietary interventions significantly reduced 
depressive symptoms

• Greater benefits when delivered by nutrition 
professionals 

Firth et al. Psychosomatic Medicine (2019)



© Deakin University

• CALM Trial

• Lifestyle intervention compared to 

psychotherapy (non-inferiority)

• Group sessions

The CALM Trial Effectiveness of a group-based telehealth lifestyle 

program for Victorians experiencing COVID-19  

related distress

6 sessions over 7 weeks 

Diet and exercise 

program
Psychotherapy 

program 



© Deakin University

Lifestyle therapy is non-inferior to cognitive 
behavioural therapy for the reduction of 
depression symptoms

O’Neil et al. 2024. Lancet Regional Health

OR

Lifestyle therapy CBT

n=182



Mechanisms in 
Nutritional Psychiatry

© Deakin University



Marx et al. (2020) Mol Psych



© Deakin University

Marx et al. 2020. Mol Psych​



© Deakin University

Jacka et al. 2015. BMC Med.​

Neurogenesis

• Brain plasticity

• Hippocampal volume



© Deakin University

Jacka et al. 2015. PLOS One.​

Neurogenesis

• Brain plasticity

• Hippocampal volume



© Deakin University

Attiquayefio et al. 2017. PLoS One, Stevenson et al. 2020. R Soc Open Sci

Impact of Western diet 

• Healthy adults

• Two types of breakfast:

⚬ high in saturated fat and added sugar (Western-style)

⚬ healthier option

• Four consecutive days

• Significant reduction in HDLM and reduced 

interoceptive sensitivity to hunger and fulness 

in Western-style group



8 Weeks

Inflammation and
Antioxidant status

40 healthy women

Fermented dairy Placebo

Fermented Dairy 
Trial

Brain imaging and 
function

Microbiome

• Mood
• Cognitive function
• Bowel symptoms
• Quality of Life



Probiotic-enriched yoghurt can impact brain structure and function

Unpublished data; no photos please

Glutathione concentration
(antioxidant)

Left hippocampal
volume

Functional
connectivity

•Randomised controlled trial (8 weeks) of probiotic-enriched yoghurt (BB-12) versus a milk-based placebo in healthy 
women (n=40)



Changes in Bifidobacterium animalis are positively 
correlated with changes in brain functional 
connectivity

© Deakin University

Unpublished data; no photos please

B animalis (bacterium in the yoghurt) 
increased in the intervention group

Change in B animalis correlated with 
change in functional connectivity



© 2023 American Psychiatric Association. All rights reserved.

© Deakin University

Marx et al. 2020. Mol Psych​



© Deakin University

Digestion, absorption, 

metabolism and 

transformation of 

macronutrients 

Primary role of gut bacteria 

Production of metabolites 

including short chain fatty 

acids (SCFA)​

Synthesis of vitamin K, 

vitamin B and CLA​​Extraction of beneficial 

and bioactive 

compounds



McGuinness et al. 2022. Molecular Psych



Adapted from Quigley. Nat. Rev. Gastroenterol. Hepatol. 2017;  Singh et al. J Transl Med. 2017. McDonald et al. bioRxiv. 2018

Factors Influencing Gut Microbiota

Pets

Urbanisation

Hygiene

Smoking/
Drinking

SleepFood 
Production



Aslam et al. (2025) Journal of Translational Medicine (In Press)



“Is modification of the prenatal diet to change the 
early life gut microbiota a potential strategy for 
improving child mental health outcomes?”



© Deakin University

Dawson et al. 2021. EBioMedicine

A healthy prenatal dietary 
pattern indirectly related to 

lower internalising behaviour 
via changes in maternal alpha 

diversity

Natural Direct Effect

Natural Indirect Effect



Gut-focused intervention improved prenatal diet 
quality

H : Compared to women randomised to the control

group (receiving standard pregnancy care), women in the

intervention group that receive a perinatal dietary intervention

in addition to standard care will:

. improve their diet quality in accordance with the

Australian dietary guidelines,

. consume a wider variety of healthy core foods,

. increase fibre intake,

. increase prebiotic food intake,

. increase probiotic food intake,

. reduce refined processed food intake,

. reduce saturated fat intake,

. reduce total energy intake.

Chapter

The intervention increased diet quality during pregnancy and in-

creased dietary variety and intakesof prebiotic and probiotic foods from

week of pregnancy through to four weeks after birth (Figure . ) [ ].

These findings were consistent w ith Hypothesis , specifically subitems

, , and .

Gestation week 26

Prenatal dietary 
intervention focussed 
on ‘eating for the gut 

microbiota’ 

Gestation week 36

­ Diet quality

­ Dietary variety

­ Prebiotic foods

Birth

Postnatal week 4

   Dietary variety
   Prebiotic foods
­ Probiotic foods

Figure . :

.

Summary of dietary results presented in [ ] (Chapter ). Items in green type indicate

a significant increase compared to the control group. Green arrows indicate that the

magnitude of change was highest at this timepoint. Probiotics were measured at

baseline and follow-up in both groups.

Dawson et al. 2020, Public Health Nutrition



Bumps and Bugs (BUB): 

An e-health perinatal nutrition education intervention for 
improving diet quality in pregnant populations





To evaluate an educational smartphone program to support women to improve their 
diet quality in late pregnancy

• Maternal mental wellbeing during and after pregnancy,

• Child neurodevelopmental outcomes at 18-months,

• Gut microbiomes (mums & bubs), vaginal and breastmilk 

microbiomes

Study Aims



40 healthy women

8 weeks

Brain imaging and function

Microbiome

Inflammation and
Antioxidant status

Fermented 
dairy

Placebo
• Mood
• Cognitive function
• Bowel symptoms
• Quality of Life

FERMENTED DAIRY TRIAL

Marx et al. Gut (2025) In Press



Probiotic-enriched yoghurt can impact brain structure and function

Glutathione concentration
(antioxidant)

Left hippocampal
volume

Functional
connectivity

•Randomised controlled trial (8 weeks) of probiotic-enriched yoghurt (BB-12) versus a milk-based placebo in healthy 
women (n=40)

Marx et al. Gut (2025) In Press



Changes in Bifidobacterium animalis are positively correlated 
with changes in brain functional connectivity

© Deakin University

Marx et al. Gut (2025) In Press

B animalis (bacterium in the yoghurt) 
increased in the intervention group

Change in B animalis correlated with 
change in functional connectivity



UPF intake associated 
with an increased risk of 
more than 70% of 
health outcomes 
studies

Particularly strong 
evidence for increased 
risk of:

•Early death

•Cardiometabolic Diseases
•Common Mental Disorders

Lane et al. BMJ (2024) 683 citations to date….



Ultra-processed very low-energy diet

Minimally processed very low-energy diet

47 women with a 
body mass index of 

30-45 kg/m2
Randomisation

Baseline to three weeks follow-up

Gut microbiota Mental healthFasted bloodAnthropometry

A randomised controlled trial of ultra-processed versus minimally processed very low-
energy diets (900 kcal/d or less) on gut microbiota in women with a high body mass index



Degree of industrial processing may impact gut microbiome composition
Degree of industrial processing may affect gut microbiome 

composition

Lane et al. Cell Reports Medicine (2025) 



policy and practice



© Deakin University





The aim of the GLAD Taskforce is to 
investigate the contribution of lifestyle risk 
factors to common mental disorders globally, 
in a way that affords integration into the 
Global Burden of Disease (GBD) study



© Deakin University



RANZCP Clinical Practice 
Guidelines

THE MANAGEMENT OF MAJOR DEPRESSION

© Deakin University

Malhi et al. 2021. ANZJP.



© Deakin University

World Federation of Societies of Biological Psychiatry & Australasian Society 
of Lifestyle Medicine Lifestyle-Based Mental Health Care Clinical Guidelines 

for the management of depression

Evidence gradings & recommendationds for (1) Exercise, (2) 
Relaxation, (3) Work, (4) Sleep, (5) Mindfulness, (6) Diet, (7) Green 
space, (8) Smoking cessation, (9) Loneliness and (10) Social support 

interventions

Marx et al.  2022.  World J Biol Psychiatry



© Deakin University

Marx et al.  2022.  World J Biol Psychiatry



© Deakin University

What about actual clinical practice? 

Morkl et al. 2021. Nutrients ​

74% psychiatrist and 66% psychologists 

reported no training in nutrition​

​Only 0.8% rated their nutrition 

education as ‘very good’​

​Yet, 59% were recommending 

supplements and 44% recommending 

specific diet strategies



foodmoodacademy@deakin.edu.au

foodandmoodcentre.com.au/academy

@foodandmoodacademy

Food & Mood Academy Follow us on Instagram

Connect 
with us



INDUSTRIALISED FOOD 
ENVIRONMENT

© Deakin University

LIFESTYLE 
ADVICE



Costs of the industrialised 
food system

US$20 trillion a year

© Deakin University

The True Cost and True Price of Food: United Nations 2021
https://sc-fss2021.org/

https://sc-fss2021.org/
https://sc-fss2021.org/
https://sc-fss2021.org/






Roslund et al. (2020; 2021)



‘Transform the Food System to Promote Mental and Brain Health’ 

Our consortium leverages cutting-edge research and international expertise and 
reputations in microbiome science, nutritional psychiatry, agriculture, and soil 

ecology to bridge the missing links between soil, food, and mental and brain health 
in humans. 

jakemrobinson.com





WWW.FOODANDMOODCENTRE.COM.AU



Tasmanian 
HealthPathways

is a web-based information 
portal developed by Primary 
Health Tasmania. It is 
designed to help primary 
care clinicians plan local 
patient care through primary, 
community and secondary 
healthcare systems.

tasmania.communityhealthpathways.org



To gain access to HealthPathways, please email 
healthpathways@primaryhealthtas.com.au 



Some final words

• Please complete the evaluation 
survey – this will help inform future 
events.

• Statements of attendance will be 
emailed to participants.

• For event queries, please contact 
events@primaryhealthtas.com.au

Thank you

mailto:events@primaryhealthtas.com.au


Disclaimer
• Information presented in event organised by Primary Health 

Tasmania can come from a number of sources, and does not 
necessarily reflect the views of Primary Health Tasmania. Every 
reasonable effort is taken to ensure the information is accurate and 
current. 

• The content is general in nature – please refer to any referenced 
guidelines or standards for further information. Health professionals 
should rely on their own independent inquiries and professional 
judgement when making any decisions.

• Primary Health Tasmania and the Australian Government are not 
responsible for any injury, loss or damage however arising from the 
use of or reliance on the information provided in this webinar.



www.facebook.com/primaryhealthtas

www.twitter.com/TasPHN
@TasPHN

www.primaryhealthtas.com.au

Stay informed


	Slide 1: The gut, brain and mental health connection 
	Slide 2: Acknowledgement of traditional owners
	Slide 3: Learning outcomes
	Slide 4: Some housekeeping
	Slide 5: Presenter
	Slide 6:  From Anxiety to Alzheimer’s: Nutritional Psychiatry for the Prevention and Treatment of Mental and Brain Disorders      
	Slide 7
	Slide 8
	Slide 9: What is Nutritional Psychiatry?
	Slide 10: what it is not
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Diet as Intervention for Depression
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Whole Diet-Focused Treatments
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46: Gut-focused intervention improved prenatal diet quality
	Slide 47: Bumps and Bugs (BUB): 
	Slide 48
	Slide 49: Study Aims
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76: Some final words
	Slide 77: Disclaimer
	Slide 78

