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The Scientific Evidence for Diet and Mental Health

According to the latest statistics, over 970 million people are estimated to have a mental
health disorder worldwide. Approximately 65% of this is attributed to depressive and anxiety
disorders. [GBD Study 2017]

In Australia, it is estimated that over 5 million people have depression, anxiety or related
feelings, with 1in 10 people experiencing depression. And these numbers are increasing.
[ABS National Health Survey 2018]

The relationship between diet and mental health has become a recent hot topic, possibly
partially due to the increasing prevalence of poor mental health and today’s current climate
due to the COVID-19 pandemic. Research in this area is growing rapidly, although the
majority of studies are done with animals and are observational in humans — which means we
don’t have strong conclusive evidence (yet) to determine which diet is most beneficial for
reducing mental health symptoms or preventing mental health disorders. But there are some
promising areas of research that point us in the right direction.

The mechanisms underlying the relationship between diet and mental health are complex
and yet to be fully understood. However, more research in the area is emerging and we are
starting to get a clearer understanding.

Some of the key theories around the mechanisms that relate diet to depression (which may
also be relevant to some other mental health disorders due to common pathophysiology)
include inflammation, oxidative stress, mitochondrial dysfunction, gut microbiota, tryptophan-
kynurenine metabolism, HPA Axis dysfunction, epigenetic changes and neurogenesis. Many
of these mechanisms crossover and are interconnected. However, it is important to note that
the majority of the studies supporting these theories are preclinical animal studies, meaning
that no firm conclusions can be drawn yet. However, we have some interesting areas to
consider and continue to study. [Marx et al. 2020]

INFLAMMATION

Studies have found that some individuals with mental health disorders (e.g. depression), may
also have increased levels of inflammation. Psychosocial stress (e.g. experience of trauma)
and lifestyle sources of stress (e.g. smoking, poor quality diets and physical inactivity) have
been proposed to initiate an inflammatory response in the body, which produces certain
inflammatory molecules (e.g. cytokines) that can affect certain physiological pathways related
to mood disorders. [Marx et al. 2020]

Mediterranean and anti-inflammatory styled dietary patterns have been investigated for their
effect on mental health, due to their potentially anti-inflammatory components (e.g. omega-3
fatty acids and polyphenols) or displacement of pro-inflammatory foods (e.g. highly
processed foods, alcohol, trans fat). [Marx et al. 2020]

OXIDATIVE STRESS

Some studies have reported markers of oxidative stress to be higher and markers of
antioxidants to be lower in individuals with depression. And it has been suggested that
oxidative stress may also lead to mitochondrial dysfunction, inflammation and altered
metabolism (all of which may have a further impact on mental health outcomes). [Marx et al.
2020]

Copyright © 2021 1 All Rights Reserved



Client Resource

Consuming foods with antioxidant properties (e.g. vitamins, minerals and polyphenols) may
be associated with reduced oxidative stress. [Marx et al. 2020]

GUT MICROBIOTA

Our gut contains trillions of microorganisms (gut bugs), collectively termed as our gut
microbiota. Our gut microbiota plays a role in many of our normal biological processes such
as digestion and immunity. The gut microbiota has also been associated with several
diseases, including infections, chronic disease, and autoimmune diseases. Some individuals
with depression and other psychological disorders, have been found to have altered gut
microbiota. [Wang et al. 2017]

Research around the gut microbiome, diet and mental health is emerging rapidly. A lot of this
research has looked at the role the gut microbiota has in the regulation of different
physiological processes of mental health disorders via the gut-brain axis (the communication
between the gut and the brain). [Marx et al. 2020]

Animal studies have supported the idea that depression pathophysiology (including
inflammation, neurogenesis, epigenetic change and tryptophan-kynurenine metabolism)
might be partially controlled and regulated by the gut microbiome. [Marx et al. 2020]

Because the gut microbiome is involved with the digestion process of food and can be
modified by our diet, it could be an important mediator in the relationship between diet and
mental health. [Marx et al. 2020]

Eating a wide range of foods that help support gut microbiota diversity (fibre, prebiotics,
probiotic, polyphenols), may help support a healthy gut, body and brain.

MITOCHONDRIAL DYSFUNCTION

Mitochondria are the powerhouse of our cells — they generate energy for many of our
biochemical reactions. It has been suggested that some of the core symptoms of depression,
such as fatigue and reduced cognition, may be related to mitochondrial dysfunction. [Marx et
al. 2020]

Some studies have shown that westernised dietary patterns may be associated with
mitochondrial dysfunction. [Marx et al. 2020]

TRYPTOPHAN-KYNURENINE METABOLISM

The Tryptophan—kynurenine pathway leads to the production of metabolites that are
neurobiological mediators in psychiatric disorders, such as depression. This pathway can be
activated by stress, immune responses and inflammatory responses. [Marx et al. 2020]

Understanding the availability and metabolism of tryptophan (an essential amino acid) may be
important when considering dietary interventions for mental health. Although studies around
this are quite conflicting. [Marx et al. 2020]

HPA AXIS DYSFUNCTION

The HPA axis consists of the hypothalamus, pituitary glands and adrenal glands. Studies have
shown that some individuals with depression have disturbances to the HPA axis, particularly
excessive cortisol production (our long-term stress hormone), which may be related to the
pathophysiology of depression. [Marx et al. 2020]

Certain nutrients have been investigated for its effect on the reduction of cortisol levels,
particularly vitamin C, omega-3 fatty acids, polyphenols and probiotics. [Marx et al. 2020]
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EPIGENETIC CHANGES

Environmental influences (e.g. nutrition) of epigenetic states during development in early life
(e.g. prenatal or adolescent development) has been associated with chronic diseases, that
share similar pathways to depression. [Marx et al. 2020]

Some studies have found that some nutrients (vitamins, omega-3 fatty acids and polyphenols)
and butyrate may influence epigenetic state. [Marx et al. 2020]

HIPPOCAMPUS NEUROGENESIS AND BDNF

Brain-derived neurotrophic factor (BDNF) is a protein that supports neurogenesis (the
formation of neurons, a type of brain cell), and is highly expressed in the hippocampus of the
brain, which plays a strong role in learning, memory and mood. It is suggested that the level
of neurogenesis in the hippocampus is related to mood, and that individuals with major
depression have lower levels of serum BDNF. [Marx et al. 2020]

Animal studies have found that westernised dietary patterns can impair neurogenesis and
lower BDNF levels in the hippocampus, which may have an effect on mood. Studies have
also suggested that some nutrients may benefit neurogenesis of the hippocampus, such as
omega-3 fatty acids, vitamins, polyphenols and probiotics. [Marx et al. 2020]

Some studies have also shown that there is a link between the quality of our diet and the size
of our hippocampus. Neurogenesis may also be affected by other related mechanisms
including inflammatory pathways and gut microbiota. [Marx et al. 2020]
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Image: The interconnected mechanisms of the pathology between diet and depression
outcomes [Marx et al. 2020]

There is now a good body of evidence to suggest that the quality of our diets is associated
with our risk of depression, where high quality diets are associated with a lower risk of
depression and poorer quality diets are associated with a higher risk of depression. There is
also enough evidence to suggest that dietary interventions do have the potential to improve
depression (reduce depressive symptoms) and are most successful when led by a qualified
dietitian. Therefore, improving our diet quality with the help from a dietitian may be a
beneficial option for improving depressive symptoms. [Firth et al. Apr 2019, Lassale et al.
2018, Opie et al. 2015]
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However, there is still conflicting evidence around the particular dietary pattern that proves to
be most beneficial in improving depression, if it extends further to other mental health
disorders such as anxiety, and whether it is equally beneficial for clinically diagnosed mental
health disorders and nonclinical mental health conditions.

Some of the different dietary patterns that have been researched on their potential to
improve depression include Mediterranean-style diets, general healthy eating, and anti-
inflammatory diets.

MEDITERRANEAN-STYLE DIET

Mediterranean-style dietary patterns are generally characterised by fruit, vegetables,
wholegrains, legumes, nuts, olive oil, and fish. Some observational studies have found this
dietary pattern to be associated with a reduced risk of depressive symptoms, and a lower
adherence to this dietary pattern (higher intakes of meat, dairy and processed foods) to be
associated with a higher risk of developing depression. [Altun et al. 2019, Lassale et al. 2018]

Recently, clinical trials investigating the relationship between the Mediterranean diet and
mental health have become of increasing interest. An Australian study, called the SMILES
Trial, found that participants who received dietary support (adherence to a Mediterranean-
style diet supported by a dietitian) had significant reductions in moderate-severe depressive
symptoms (32% achieved remission criteria) compared to the control group that received
social support. [Jacka et al. 2017] Another Australian study, called the HELFIMED Trial, also
found similar results. [Parletta et al. 2017]

GENERAL HEALTHY EATING

Some studies have looked at general healthy dietary patterns and its association with the risk
of depression. These dietary patterns are similar to National Dietary Guidelines, and
generally consist of mostly vegetables, wholegrains, fruits, soy, olive oil, fish, poultry, and low-
fat dairy; and lower intakes of discretionary foods commonly found in the westernised diet. [Li
et al. 2017]

Observational studies have found that healthy dietary patterns may be associated with lower
odds and risk of depression, whereas a higher adherence to westernised diets is associated
with an increased risk of depression. [Li et al. 2017]

ANTI-INFLAMMATORY DIET

Observational studies have looked at diets that consider the inflammatory potential of foods
using the Dietary Inflammatory Index (DIl). Anti-inflammatory diets consist of mostly foods that
have a low DII, which are generally high in plant foods (e.g. vegetables). Pro-inflammatory
diets consist of mostly foods with a high DII, such as highly processed meats, trans fats and
alcohol. [Lassale et al. 2018, Tolkein et al. 2018]

Some observational studies have found that a low adherence to a pro-inflammatory diet (high
Dll), may be associated with a reduced risk of non-clinical depressive symptoms. [Lassale et
al. 2018, Tolkein et al. 2018]

COMPARISON BETWEEN DIETARY PATTERNS

These dietary patterns differ slightly, however all promote improving diet quality by reducing
intake of discretionary foods (commonly found in a westernised diet) and replacing these
foods with high-fibre, nutrient rich whole foods with an emphasis on plants.
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OMEGA-3 SUPPLEMENTATION

Omega-3 fatty acid supplementation is the most widely studied single nutrient for its effects
on improving mental health. Some good quality, statistically significant evidence has been
found for the use of omega-3 supplementation as an adjunctive therapy for depression with
pharmacological therapy (antidepressants). It is suggested that high EPA formulas may
deliver the most beneficial effect, although formulas and dosage vary greatly across studies.
There is little evidence for the use of omega-3 as a monotherapy for depression. [Firth et al.
Oct 2019]

Therefore, there is not enough evidence (yet) to warrant recommending omega-3
supplementation for the treatment of depression. It could potentially be trialled for individuals
taking antidepressants (most beneficial type and dosage is inconclusive). A food first
approach may be appropriate, although there is not much research around food sources of
omega 3 and mental health outcomes.

VITAMIN D SUPPLEMENTATION

Research around vitamin D supplementation and depression is emerging, although there is
limited good quality evidence at this stage to warrant supplementation for the improvement
of depression. [Firth et al. Oct 2019]

Safe sun exposure for vitamin D, may be most appropriate recommendation at this stage and
supplementation if they are deficient.

OTHER NUTRIENT SUPPLEMENTATION

Other nutrients have been investigated (Zinc, Magnesium, B Vitamins, Inositol), although
there is limited/no evidence to support the use of these nutrient supplements in the
improvement of depression. [Firth et al. Oct 2019]

PROBIOTICS AND PREBIOTICS

Probiotics are live microorganisms that can help maintain a healthy gut microbiota. Prebiotics
serve as food for our gut microbiota, which when they digest produces a number of
beneficial metabolites (e.g. butyrate) and supports the growth of our gut microbiota.

There is emerging research around the supplementation of probiotics for improvement in
depression. Some probiotic strains have been found beneficial for depressive symptoms,
although research is still inconclusive. [Vaghef-Mehrabany et al. 2019]

There is limited research on supplementation of prebiotics and synbiotics (combination of
prebiotics and probiotics) in depression and other mental health conditions. [Vaghef-
Mehrabany et al. 2019]

Therefore, the use of supplementation of probiotics, prebiotics and synbiotics is not (yet)
warranted. However, food sources could potentially be explored as part of a healthy dietary
pattern, because of its role with the gut microbiome and the potential relationship with
mediating mental health pathophysiology. Although, food sources of probiotics and
prebiotics for mental health are not well explored.

POLYPHENOLS

Polyphenols are phytochemicals found in a diverse range of foods but are particularly high in
plant foods (e.g. fruit, vegetables, tea, cocoa, soy, spices, nuts, coffee). Some studies have
suggested that consuming higher amounts of polyphenols may have a protective effect
against depression risk. This may be due to the anti-inflammatory, antioxidant, and prebiotic
properties of polyphenols and the possible associated mechanisms these properties have on
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mental health. Polyphenols are an emerging area of research, and more studies need to be
conducted to confirm the positive affects it may have for depression and other mental health
conditions. [Bayes et al. 2020]

The research around diet and mental health is growing rapidly. There is now enough
evidence to suggest that diet quality does influence mental health, particularly depression,
although the exact underlying biological mechanisms remain unknown.

Higher quality diets are associated with a lower risk of depression and reduced depressive
symptoms, whereas poorer quality diets are associated with an increased risk of depression.
Particular dietary patterns that promote positive mental health outcomes remain inconclusive,
although promising research is emerging for a Mediterranean-style diet. In general, a high-
quality dietary pattern is one that is rich in a variety of plant foods, and low in discretionary
foods.

Dietary supplements have been investigated for their effect on mental health, but research is
conflicting and inconclusive. Omega-3, vitamin D and probiotics may be beneficial, although
more research is still required.

The gut microbiome is another emerging area of research, where a diet supporting healthy
and diverse gut microbiota may have an association with positive mental health outcomes.
Although more research is needed to confirm this association and identify the underlying
mechanisms.

Working with a dietitian one-on-one to improve overall diet quality may result in positive
mental health outcomes, which extends further to the prevention of other chronic diseases.

A dietitian can support you to achieve a diet rich in wholefoods that provides you with the
energy and nutrients you need to support your mental health and overall health, based on
the latest research. This support would include nutrition education and counselling to equip
you with the practical tools and skills to make improving your diet quality easier and to fit this
within your lifestyle, while overcoming your biggest barriers.

Copyright © 2021 6 All Rights Reserved



Client Resource

Altun A, Brown H, Szoeke C, Goodwill A (2019). The Mediterranean dietary pattern and depression risk: A
systematic review. Neurology, Psychiatry and Brain Research, 33, 1-10. doi:10.1016/j.npbr.2019.05.007

Australian Bureau of Statistics. Mental Health. ACT: ABS; 2018. Available from:
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/mental-health/2017-18#methodology.

Bayes J, Schloss J, Sibbritt S (2020). Effects of Polyphenols in a Mediterranean Diet on Symptoms of
Depression: A Systematic Literature Review, Advances in Nutrition, Volume 11, Issue 3, May 2020, Pages 602—
615, https://doi.org/10.1093/advances/nmz117

Firth J, Marx W, Dash S, Carney R, Teasdale S, Solmi M, Stubbs B, Schuch F, Cavalho A, Jacka F, Sarris J (2019).
The Effects of Dietary Improvement on Symptoms of Depression and Anxiety. Psychosomatic Medicine, 81(3),
265-280. doi:10.1097/psy.0000000000000673

Firth J, Teasdale SB, Allott K, Siskind D, Marx W, Cotter J, Veronese N, Schuch F, Smith L, Solmi M, Carvalho AF,
Vancampfort D, Berk M, Stubbs B, Sarris J (2019), The efficacy and safety of nutrient supplements in the
treatment of mental disorders: a meta-review of meta-analyses of randomized controlled trials. World Psychiatry,
18: 308-324. https://doi.org/10.1002/wps.20672

GBD 2016 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence,
prevalence, and years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016: a
systematic analysis for the Global Burden of Disease Study 2016. Lancet. 2017 Sep 16;390(10100):1211-1259. doi:
10.1016/S0140-6736(17)32154-2.

Jacka, F, O’'Neil A, Opie R, ltsiopoulos C, Cotton S, Mohebbi M, Castle D, Dash S, Mihalopoulos C, Chatterton
ML, Brazionis L, Dean OM, Hodge AM, Berk M (2017). A randomised controlled trial of dietary improvement for
adults with major depression (the ‘SMILES’ trial). BMC Med 15, 23 (2017). https://doi.org/10.1186/512916-017-0791-y

Lassale C, Batty G, Baghdadli A, Jacka F, Sanchez-Villegas A, Kivimaki M, Akbaraly T (2018). Healthy dietary
indices and risk of depressive outcomes: a systematic review and meta-analysis of observational studies.
Molecular Psychiatry. doi:10.1038/541380-018-0237-8

Li Y, Lv MR, Wei YJ, Sun L, Zhang JX, Zhang HG, Li B (2017). Dietary patterns and depression risk: A meta-
analysis. Psychiatry Research, 253, 373-382. doi:10.1016/j.psychres.2017.04.020

Marx W, Lane M, Hockey M, Aslam H, Berk M, Walder K, Borsini A, Firth J, Pariante CM, Berding K, Cryan JF,
Clarke G, Craig JM, Su KP, Mischoulon D, Gomez-Pinilla F, Foster JA, Cani PD, Thuret S, Staudacher HM,
Sanchez-Villegas A, Arshad H, Akbaraly T, O'Neil A, Segasby T, Jacka FN. Diet and depression: exploring the
biological mechanisms of action. Mol Psychiatry. 2021 Jan;26(1):134-150. doi: 10.1038/s41380-020-00925-x.

Opie R, O’Neil A, ltsiopoulos C, Jacka F (2015). The impact of whole-of-diet interventions on depression and
anxiety: A systematic review of randomised controlled trials. Public Health Nutrition, 18(11), 2074-2093.
doi:10.1017/51368980014002614

Parletta N, Zarnowiecki D, Cho J, Wilson A, Bogomolova S, Villani A, Itsiopoulos C, Niyonsenga T, Blunden S,
Meyer B, Segal L, Baune BT, O'Dea K. A Mediterranean-style dietary intervention supplemented with fish oil
improves diet quality and mental health in people with depression: A randomized controlled trial (HELFIMED).
Nutr Neurosci. 2019 Jul;22(7):474-487. doi: 10.1080/1028415X.2017.1411320.

Tolkien ., Bradburn S, Murgatroyd C (2018). An anti-inflammatory diet as a potential intervention for depressive
disorders: A systematic review and meta-analysis. Clinical Nutrition. doi:10.1016/j.clnu.2018.11.007

Vaghef-Mehrabany E, Maleki V, Behrooz M, Ranjbar F, Ebrahimi-Mameghani M (2019). Can psychobiotics
“mood”ify gut? An update systematic review of randomized controlled trials in healthy and clinical subjects, on
anti-depressant effects of probiotics, prebiotics, and synbiotics. Clinical Nutrition. doi:10.1016/j.clnu.2019.06.004

Wang B, Yao M, Lv L, Ling Z, Li L (2017). The Human Microbiota in Health and Disease. Engineering, 3(1):71-82.
https://doi.org/10.1016/J.ENG.2017.01.008.

Copyright © 2021 7 All Rights Reserved



