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Abstract

The field of ‘nutritional psychiatry’ has evolved with rapidity over the past several years, with an increasing amount of dietary
or nutrient-based (nutraceutical) intervention studies being initiated, and more preclinical and epidemiological data being
available. This emergent paradigm involves the clinical consideration (where appropriate) of prescriptive dietary modifi-
cation/improvement, and/or the select judicious use of nutrient-based supplementation to prevent or manage psychiatric
disorders. In the last several years, significant links have increasingly been established between dietary quality and mental
health (although not all data are supportive). Maternal and early-life nutrition may also affect the mental health outcomes
in offspring. In respect to nutraceutical research, like with many recent conventional drug studies, results are fairly mixed
across the board, and in many cases there is not emphatic evidence to support the use of nutraceuticals in various psychiatric
disorders. This may in part be due to a preponderance of recent studies within the field revealing marked placebo effects.
Due to current indicators pointing towards mental disorders having an increasing burden of disease, bold and innovative
approaches on a societal level are now required. In light of the widespread use of nutrient supplements by those with and
without mental disorders, it is also critical that scientifically rigorous methodologies be brought to bear on the assessment
of the efficacy of these supplements, and to determine if, or what dose of, a nutrient supplement is required, for whom, and
when, and under what circumstances. More simple studies of additional isolated nutrients are not of great benefit to the field
(unless studied in supra-dosage in an individualised, biomarker-guided manner), nor, based on recent data, is the research
of ‘shotgun’ formulations of nutraceuticals. The next critical step for the field is to design psychiatric interventional stud-
ies for both dietary modification and nutraceuticals, based on more of a personalised medicine approach, using biomarkers
(e.g. nutrient deficiencies, inflammatory cytokine levels, genomic assessment, microbiome analysis) and a person’s dietary
patterns and individual macro/micronutrient requirements.

1 Introduction

‘Nutritional psychiatry’ (NP) has evolved with rapidity over
the past several years, with an increasing amount of dietary
or nutrient-based (nutraceutical) intervention studies being
initiated, and more preclinical and epidemiological data
being available. The emergent paradigm of NP involves the

‘Nutritional psychiatry’ as a distinct field has grown in
recent years, with a range of data showing varying levels
of evidence for the impact of diet on mental health, and
the select use of various nutraceuticals for assistance in

clinical consideration (where appropriate) of prescriptive
dietary modification/improvement, and/or the select judi-
cious use of nutrient-based supplementation to prevent or
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treating a range of psychiatric disorders.

More recent research is finding that complex nutraceuti-
cal formulations may not necessarily be more beneficial
for treating mood disorders, and a more targeted person-
alised biomarker-guided approached is advised.

Clinician education and public policy is advised to
reflect current findings regarding the importance of
nutrition in the maintenance of mental health.

Early intervention studies are advised to assess the
potential of nutritional medicine for addressing the
tumescence of mental disorders.
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manage psychiatric disorders. It is widely understood in the
field that investment into new psychiatric medications has
slowed, while our recognition of the immense burden of
mental disorders has grown [1, 2]. Due to this, there is now
an urgent need to increasingly identify modifiable targets to
reduce the incidence of mental disorders. The paradigm shift
of NP offers an additional treatment approach via the target-
ing of key modifiable elements, for the prevention and treat-
ment of mental disorders. However, this approach should
be regarded as part of an integrated model involving other
important lifestyle medicine elements, including physical
activity and prescriptive exercise, regulation of sleep and
relaxation, and consideration of several other health promo-
tion activities [3, 4]. Significant changes in dietary habits
(along with an increased sedentary lifestyle, and alcohol,
drug/tobacco use), and an increased chronic allostatic load
for most urbanised people, have resulted in an epidemic of
ill-health [5]. The major noncommunicable diseases, includ-
ing mental disorders, are estimated to cumulatively cost the
global community US$47 trillion over the years to 2020 [6].
Due to this, a shift in clinical treatment and policy within
the field of mental health is needed, having a greater focus
on the importance of nutrition [7].

The purpose of this review is to provide a platform to
discuss where the field of NP is currently positioned in its
endeavours to move towards a more integrated paradigm
within psychiatry, whereby nutritional considerations can
be considered mainstream. It provides an update since an
international collaboration of academic authors from the
membership of the International Society for Nutritional Psy-
chiatry Research (ISNPR) published an index paper on the
emergent field in 2015 [8]. This personal perspective briefly
outlines the current state of evidence, as well as presents
limitations and challenges, while presenting a vision for the
next crucial steps for the field.

2 Nutritional Psychiatry as a Construct

In contemporary academic literature, the concept of nutri-
tion (in respect to diet, nutritional deficiencies, and obesity)
being considered within psychiatry is evident in a Nutri-
tion Reviews commentary around the early 1950s [9, 10].
Discussion was provided on how “certain neuropsychiatric
disorders are accompanied by grossly inadequate or exces-
sive food intakes”, with additional reference to “nutritional
deficiencies which result in neuropsychiatric symptoms”.
In more recent years, a group of research and clinician aca-
demics formed the ISNPR. Several years ago, authors from
the ISNPR published a suite of papers outlining elements
concerning the field (in addition to a consensus position
statement) [5, 8, 11, 12], with more recent updates also pro-
vided on the progress of the field [13, 14]. As detailed in the
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ISNPR position statement published in World Psychiatry
[12], one of the key platforms articulated “... we advocate
that evidence-based nutritional change should be regarded
as an efficacious and cost-effective means to improve mental
health. In addition to dietary modification, we recognise that
nutrient-based (nutraceutical) prescription has the potential
to assist in the management of mental disorders at the indi-
vidual and population level. Many of these nutrients have a
clear link to brain health, including: omega-3s, B vitamins
(particularly folate and B12), choline, iron, zinc, magne-
sium, S-adenosyl methionine (SAMe), vitamin D, and amino
acids. While we advocate for these to be consumed in the
diet where possible, additional select prescription of these
as nutraceuticals may also be justified”.

The advocation of dietary modification is regarded for
modern societies to shift back towards a traditional whole-
food dietary pattern, comprising higher intakes of foods such
as vegetables, fruits, seafood, whole grains, lean meat, nuts,
and legumes, with avoidance of processed foods (including
trans fats, and refined carbohydrates and sugars). This is
due to the understanding that aside from the brain requiring
an immense supply of macronutrients, the diet (or supple-
mentary nutrients) provide a range of critical co-factors and
phytochemicals that additionally may have important effects
which may modify brain and mental health. These effects
include antioxidant, neurogenesis, anti-inflammatory, and
microbiome- and immune-modifying activities [13]. The
field of NP seeks to understand the mechanisms underpin-
ning the influence of diet and its potential application, in
addition to the use of select nutraceuticals to address nutrient
deficiencies, and for the modulation of specific neurobiologi-
cal pathways.

3 Current Data in the Field

In the last several years, significant links have increasingly
been established between dietary quality and mental health.
The effect of this link may be apparent via the quality of both
maternal nutrition and the early-life nutrition of babies and
toddlers potentially affecting subsequent childhood mental
health [15]. Data suggest that severe maternal macronutrient
deficiencies during critical developmental periods of preg-
nancy may be implicated in the pathogenesis of depressive
and psychotic disorders in offspring [16, 17]. Many epide-
miological studies, including longitudinal studies (in mater-
nal cohorts and their offspring, children, adolescents, and
adults), have demonstrated significant associations between
healthy dietary patterns and a reduced risk and prevalence
of symptoms such as depression [18]. Furthermore, system-
atic reviews have tentatively found a relationship between
‘unhealthy’ dietary patterns and poorer mental health in
children, adolescents, and adults [19]. As an example, the
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results from the large European PREDIMED study dem-
onstrated a reduced risk for incident depression in people
with type 2 diabetes who were randomised to a Mediter-
ranean diet with nuts, compared with a low-fat diet control
group [20]. Recent data from the MoodFOOD prevention
study have shown that in a sample of participants (n=990),
those with subsyndromal depressive symptoms and a history
of depression have higher levels of emotional and uncon-
trolled eating, and lower levels of cognitive restrained eating
compared with those without a former depression diagnosis
[21]. Our recently published meta-analysis of 16 eligible
randomised controlled trials (RCTs; n=45,826) found that
dietary interventions significantly reduced depressive symp-
toms (g =0.28, 95% confidence interval [CI] 0.10-0.45,
p=0.002) [22]. However, no effect for dietary interventions
was observed on anxiety outcomes (g=0.10, 95% CI — 0.04
to 0.24, p=0.15). Thus, given the early age of onset for
mood disorders, early dietary intervention is indicated as
a key modifiable interventional target for preventing the
potential incidence of many common mental disorders, in
particular in those with emerging metabolic or inflammatory
conditions [20, 23].

There are data (with varying levels of evidence) also sug-
gesting that select nutraceuticals may provide an array of
neurochemical modulatory activities that are beneficial in
managing various psychiatric disorders. For example, there
are dozens of double-blind RCTs in the field utilising a range
of nutrients for mood disorders: omega-3 fatty acids, S-aden-
osyl methionine (SAMe), N-acetyl cysteine (NAC), zinc, B
vitamins (including folic acid), and vitamin D [24-26]. A
specific example of a nutraceutical that is the most studied
and has a variety of clinical trials providing supportive evi-
dence concerns omega-3s (in particular eicosapentaenoic
acid; EPA) for disorders such as major depressive disorder
(MDD) and bipolar depression (as adjunctive interventions).
This is especially pertinent regarding its adjunctive use, with
a meta-analysis revealing a highly significant effect with a
moderate to strong clinical effect size compared with pla-
cebo [27].

In respect to taking a ‘meta-view’ of the nutraceutical
data across the field, we recently conducted an umbrella
review that was led by Firth et al. [28]. We identified, syn-
thesised and appraised a total of 33 meta-analyses of RCTs
(n=10,951) reporting on the efficacy and safety of nutri-
ent supplements in common and severe mental disorders.
The strongest evidence was found for omega-3 (in particular
EPA) as an adjunctive treatment for MDD, and, to a lesser
extent, attention-deficit/hyperactivity disorder (ADHD),
with evidence lacking for schizophrenia. Positive effects
from RCTs of high-dose methylfolate was revealed in MDD.
There was emergent evidence for NAC as a useful adjunctive
treatment in mood disorders and schizophrenia.

4 Limitations and Challenges

While advances have been made in terms of academic con-
tributions, and an inaugural NP conference occurring in
Washington DC in 2017 (with the next conference due in
London in October 2019) [29], there are still a range of
challenges in the field at present. In respect to nutraceuti-
cal research, like with many recent conventional drug stud-
ies, results are fairly mixed across the board, and in many
cases there is not emphatic evidence to support the use of
nutraceuticals in various psychiatric disorders. This may
in part be due to a preponderance of recent studies within
the psychiatric field revealing marked placebo effects
[30]. This is not limited to pharmaceutical studies, and,
for example, our recent nutraceuticals studies in the treat-
ment of MDD have shown a placebo response rate (>50%
reduction on the depression scale) of over 50% [31, 32].
The result of such high placebo response rates is that in
studies with modest sample sizes, a response rate would
need to be approximately > 60% in order to statistically
separate from placebo to provide a significant effect. This
is fairly unheard of within the field of psychiatry.

Our original ISNPR perspective was that an ideal
approach in nutraceutical studies may often involve com-
bining nutrients together to match the natural physiological
requirements of the body, and to also better reflect the broad
array of nutrients that are present in food. In essence, this
perspective implies that such a prescriptive approach may
potentially improve people’s responses beyond an effect gar-
nered from isolated nutrients [8]. Indeed, in some instances,
data show that a synergistic effect from combined nutrients
may be of benefit, for instance from a complex micronutrient
formulation for psychiatric disorders [33]. For example, an
8-week, double-blind RCT involving 80 adults with ADHD
revealed a significant effect on self and observer rating
symptom scales in favour of the micronutrient over placebo
[34]. However recent research, including our own, has shown
that, for example in depression, ‘more is not necessarily bet-
ter’ when it comes to complex formulations [31]. Mood dis-
order clinical trials have recently been conducted showing
that nutraceutical combinations (regardless of being based
on sound mechanistic effects) may not have a more potent
effect, and in some cases placebo has been more effective
[31, 35, 36]. These combinations commonly involve nutri-
ents such as omega-3, folate-based nutrients, NAC, vitamin
D, B vitamins, selenium, and various minerals.

In regard to dietary data, there is the challenge with
analysing large data sets in respect of assessment quality
and diversity, while smaller pooled studies often showing
marked methodological differences. For example, most stud-
ies assessing the relationship between dietary quality and
mental health outcomes have used a range of assessment
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scales as a way of analysing a person’s diet [19, 37], many
of which are open to recall bias. In particular, use of the
Food Frequency Questionnaire (used commonly) is subject
to an individual’s recall bias and does not capture the dietary
difference of many—it does not elucidate a range of benefi-
cial phytonutrients that occur from a variety of plant-based
sources. A theoretical gold standard approach would be to
match, weigh, and biochemically analyse a participant’s food
and beverage consumption, however the cost and logistics
of this are practically prohibitive. In terms of intervention
studies, while laudable, they are impossible to adequately
blind, and are fraught with expectancy bias from partici-
pants who may be psychologically primed towards a positive
belief about the potential effect of dietary change. Regard-
less, the recent interventional studies (cf. [38]) such as the
SMILES study have the advantage of being able to ascertain
whether clinician prescription of a wholefood diet in those
with poorer quality diets may have beneficial effects.

5 Future Foci

While the current limitations are outlined above, there are
several considerations that may address these and advance
the field enough to provide more concrete guidelines for
both clinicians and the public. In regard to the challenge
of undertaking interventional diet studies, more precision
is needed to interrogate potential mediating biomarkers. In
particular, the effect of modulating inflammation (which is
evident in many psychiatric disorders) is quite tantalising.
Recent data increasingly show that a pro-inflammatory diet
may be linked, for example, to mood and psychotic disor-
ders, while an ‘anti-inflammatory’ diet may be potentially
protective [23, 39, 40]. A more fine-tuned methodological
approach combining an analysis of inflammatory biomarkers
and microflora in larger intervention studies using an ‘anti-
inflammatory’ diet (high in a range of fruits and vegeta-
bles and essential fatty acids), alongside ‘hard’ depression
outcomes, including clinician-rated assessments, would be
of great benefit to the field. This can be further augmented
with neuroimaging techniques, and assessment of relevant
pharmacogenetics and gene expression analysis. It is also
important to test baseline nutrient levels (of the studied
nutraceutical) and consider exclusion of high-nutrient sta-
tus participants (or at least stratify between groups based on
this, also covarying for such during later statistical analyses).
Finally, it is crucial for more nutritional medicine studies to
focus on early intervention in order to assist in addressing
the actual tumescence of mental disorders.

Aside from applications in dietary research, the afore-
mentioned can be extended to the nutraceutical field, where
a personalised medicine approach to research and clinical
prescription is also advised. The nutraceutical ‘shotgun’
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approach is increasingly being found to be no more effective
than placebo, and it may be that a more targeted approach
based on prescribing due to specific nutrient deficiencies
or biological aberrations linked to the mental disorder may
be of most benefit. To this end, science needs to advance to
provide greater understanding as to the individual biological
underpinnings of psychiatric disorders, with clinical trials of
specific nutraceuticals being prescribed based on this infor-
mation. For example, a person with depression may present
with high inflammatory markers (e.g. C-reactive protein,
tumour necrosis factor-a, and interleukin-6) and thus may be
more appropriate for omega-3 [41], or, for instance, someone
with a poor antioxidant status may find NAC of more benefit
[25]. However, it is recognised that not all data are currently
supportive of biomarker-informed treatment [42], and that
various subtypes of mood disorders with varying pathogenic
influences exist.

Every subfield often believes they have the silver bullet,
however it is evident to date that no specific intervention
is indeed that within psychiatry, and thus the field of NP
also needs to be recognised to sit within a larger overarch-
ing treatment paradigm—a truly ‘integrated care’ model
approach, as advocated by myself and colleagues [43, 44].
For example, this is especially evident with depression,
where the psychosocial influence on mood is inescapable.
As mentioned, high placebo response rates are common,
and it is unlikely that any nutraceutical intervention (or
pharmaceutical intervention) can constantly surpass pla-
cebo response rates of > 50% reduction in affective dis-
order studies. One potential reason for this could involve
inflated ‘expectancy bias’ that may occur because par-
ticipants are increasingly recruited from internet-focused
advertising, which may target psychologically primed
people via search algorithms. This issue was raised by
some academics critiquing recent dietary and nutraceutical
depression studies [31, 45, 46], highlighting that targeted
web-based recruitment may selectively recruit people with
an expectancy bias towards the advertised active inter-
vention. However, this is a concern more broadly for all
current clinical trials that use web-based recruitment and
selective advertising. Due to this, more precision is often
needed in trial designs, in addition to covariance in data
analysis with a baseline assessment of participant bias
(using a relevant assessment scale, or excluding partici-
pation in those with high-expectancy bias). Non-targeted
opaque advertising may also assist in reducing the par-
ticipation of those with strong belief in the effectiveness
of nutritional interventions; however, in consideration of
how challenging it is to recruit for psychiatric studies, this
may not be feasible.

In terms of general translation of the field more broadly,
given the current changes related to growing/rapid urbanicity
and globalisation of the food industry, resulting in profound
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shifts away from traditional dietary patterns, there is still a
clear imperative to fully determine how dietary modification/
improvement and/or multinutrient interventions can influence
mental health. The current state wherein populations in both
developed and emerging economies preferentially consume
nutrient-poor, energy-dense, highly processed foods is detri-
mental. In essence, many societies are nutritionally undernour-
ished while being overfed. More assertive action is required
to influence governments to take more forthright actions to
both improve the quality of food and promote healthier dietary
practices (within the context of their culture). This is critical
in order to address the substantial burden of disease, includ-
ing mental ill health, resulting from unhealthy processed diets
laden with sugars, trans fats, and low in fibre and nutrients.
While there is significant lobbying pressure by parts of the
food industry on government, courage is needed by politicians
to address the literal ‘elephant’ in the room. While it is recog-
nised that freedom of choice should not be curtailed, there are
policies that can be enacted in the same way in which smoking
was approached. Such policies are advised to stimulate signifi-
cant public change in dietary habits back towards a traditional
wholefood diet, educating the public and clinicians about the
role of nutrients in the brain, and the link between nutrition
and mental health.

6 Conclusions

Psychiatry is at a critical juncture, with the current pharma-
cologically focused model having achieved only modest ben-
efits in addressing the global burden of poor mental health.
Current indicators point towards mental disorders having an
increased burden of disease that will continue to rise globally
over the coming decades [2]. Due to this, bold and innovative
approaches on a societal level are needed now. Over the last
several years there has been a rapid growth in high-quality
research related to nutrition and mental health and, increas-
ingly, the impact of the NP field is growing and is influencing
clinical practice. In light of the widespread use of nutrient sup-
plements by those with and without mental disorders, it is also
critical that scientifically rigorous methodologies be brought
to bear on the assessment of the efficacy of these supplements,
and to determine the most suitable applications. More simple
studies of additional isolated nutrients are not of great benefit
to the field (unless studied in supra-dosage in an individualised
biomarker-guided manner), nor, based on recent data, is the
research of ‘shotgun’ formulations of nutraceuticals. The next
critical step for the field is to design psychiatric interventional
studies for both dietary modification and nutraceuticals, based
on more of a personalised medicine approach, using biomark-
ers (e.g. nutrient deficiencies, inflammatory cytokine levels,
genomic assessment, microbiome analysis) and a person’s die-
tary patterns and individual macro/micronutrient requirements.

Early intervention research is also needed to study nutritional
intervention at the crucial developmental stage.

From this resultant research, the evidence needs to be com-
municated to clinicians and the wider public, the former via
implementation through educational institutions and the latter
via public health campaigns. Formal education to clinicians
from a broad range of fields should include training focusing
on the role of diet and nutrients on brain function and men-
tal health. We are currently at the precipice of a renaissance
where nutrition is increasingly being regarded as a key pillar
of mental health, and, over time, public policy will no doubt
reflect this evolving recognition.

Compliance with Ethical Standards

Funding Jerome Sarris is supported by a National Health and Medi-
cal Research Council (NHMRC) Fellowship (APP1125000). No direct
funding was provided for the writing of this article.

Conflicts of interest Jerome Sarris has received honoraria, research
support, royalties, or consultancy or travel grant funding from Integria
Healthcare & MediHerb, Pfizer, Scius Health, Key Pharmaceuticals,
Taki Mai, FIT-BioCeuticals, GrunBiotics, Blackmores, SPRIM, Soho-
Flordis, Healthworld, HealthEd, HealthMasters, Elsevier, Chaminade
University, International Society for Affective Disorders, Comple-
mentary Medicines Australia, Terry White Chemists, ANS, Society
for Medicinal Plant and Natural Product Research, Sanofi-Aventis,
Omega-3 Centre, the NHMRC, and the CR Roper Fellowship.

References

1. Prince M, Patel V, Saxena S, Maj M, Maselko J, Phillips M, et al.
No health without mental health. Lancet. 2007;370(9590):859-77.

2. Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ,
Erskine HE, et al. Global burden of disease attributable to mental
and substance use disorders: findings from the Global Burden of
Disease Study 2010. Lancet. 2013;382(9904):1575-86.

3. Walsh R. Lifestyle and mental health. Washington, D.C.: Ameri-
can Psychologist; 2011.

4. Sarris J, O’Neil A, Cousan C, Berk M. Lifestyle medicine for
depression. BMC Psychiatry. 2014;10(14):107.

5. Logan AC, Jacka FN. Nutritional psychiatry research: an emerg-
ing discipline and its intersection with global urbanization, envi-
ronmental challenges and the evolutionary mismatch. J Physiol
Anthropol. 2014;33:22.

6. World Health Organization. Global action plan for the prevention
and control of noncommunicable diseases 2013-2020. Geneva:
World Health Organisation; 2013.

7. Mozaffarian D. Dietary and policy priorities for cardiovascular
disease, diabetes, and obesity: a comprehensive review. Circula-
tion. 2016;133(2):187-225.

8. Sarris J, Logan AC, Akbaraly TN, Amminger GP, Balanza-Mar-
tinez V, Freeman MP, et al. Nutritional medicine as mainstream
in psychiatry. Lancet Psychiatry. 2015;2(3):271-4.

9. Moriarty JD. Nutrition applied to clinical psychiatry. Dis Nerv
Syst. 1951;12(4):105-9.

10. NUTRITION applied to clinical psychiatry. Nutr Rev.
1951;9(10):314-5.

A\ Adis



934

J. Sarris

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Selhub EM, Logan AC, Bested AC. Fermented foods, microbiota,
and mental health: ancient practice meets nutritional psychiatry. J
Physiol Anthropol. 2014;33:2.

Sarris J, Logan AC, Akbaraly TN, Paul Amminger G, Bal-
anza-Martinez V, Freeman MP, et al. International Society for
Nutritional Psychiatry Research consensus position statement:
nutritional medicine in modern psychiatry. World Psychiatry.
2015;14(3):370-1.

Marx W, Moseley G, Berk M, Jacka F. Nutritional psychiatry: the
present state of the evidence. Proc Nutr Soc. 2017;76(4):427-36.
Jacka FN. Nutritional psychiatry: where to next? EBioMedicine.
2017;17:24-9.

Jacka FN, Ystrom E, Brantsaeter AL, Karevold E, Roth C, Haugen
M, et al. Maternal and early postnatal nutrition and mental health
of offspring by age 5 years: a prospective cohort study. ] Am Acad
Child Adolesc Psychiatry. 2013;52(10):1038—47.

Steenweg-de Graaff J, Tiemeier H, Steegers-Theunissen RP, Hof-
man A, Jaddoe VW, Verhulst FC, et al. Maternal dietary patterns
during pregnancy and child internalising and externalising prob-
lems. The Generation R Study. Clin Nutr. 2014;33(1):115-21.
Brown AS, Susser ES, Lin SP, Neugebauer R, Gorman JM.
Increased risk of affective disorders in males after second trimes-
ter prenatal exposure to the Dutch hunger winter of 1944-1945.
Br J Psychiatry. 1995;166(5):601-6.

Lassale C, Batty GD, Baghdadli A, Jacka F, Sanchez-Villegas
A, Kivimaki M, et al. Healthy dietary indices and risk of depres-
sive outcomes: a systematic review and meta-analysis of obser-
vational studies. Mol Psychiatry. 2018. https://doi.org/10.1038/
s41380-018-0237-8 (Epub 26 Sep 2018).

O’Neil A, Quirk S, Housden S, Brennan S, Williams L, Pasco
J, et al. Relationship between diet and mental health in chil-
dren and adolescents: a systematic review. Am J Public Health.
2014;104(10):e31-42.

Sanchez-Villegas A, Martinez-Gonzalez MA, Estruch R, Salas-
Salvado J, Corella D, Covas MI, et al. Mediterranean dietary
pattern and depression: the PREDIMED randomized trial. BMC
Med. 2013;11:208.

Paans NPG, Bot M, Brouwer IA, Visser M, Roca M, Kohls E,
et al. The association between depression and eating styles in four
European countries: the MooDFOOD prevention study. J Psycho-
som Res. 2018;108:85-92.

Firth J, Marx W, Dash S, Carney R, Teasdale SB, Solmi M, et al.
The effects of dietary improvement on symptoms of depression
and anxiety: a meta-analysis of randomized controlled trials. Psy-
chosom Med. 2019;81(3):265-80.

Firth J, Stubbs B, Teasdale SB, Ward PB, Veronese N, Shivappa
N, et al. Diet as a hot topic in psychiatry: a population-scale study
of nutritional intake and inflammatory potential in severe mental
illness. World Psychiatry. 2018;17(3):365-7.

Sarris J, Gerbarg P, Brown R, Muskin P. Integrative and comple-
mentary medicine in psychiatry. 4th ed. Oxford: Wiley; 2015.
Deepmala, Slattery J, Kumar N, Delhey L, Berk M, Dean O, et al.
Clinical trials of N-acetylcysteine in psychiatry and neurology: a
systematic review. Neurosci Biobehav Rev. 2015;55:294-321.
Swardfager W, Herrmann N, Mazereeuw G, Goldberger K, Hari-
moto T, Lanctot KL. Zinc in depression: a meta-analysis. Biol
Psychiatr. 2013;74(12):872-8.

Sarris J, Murphy J, Mischoulon D, Fava M, Berk M, Ng C.
Adjunctive nutrient nutraceuticals for depression: a systematic
review and meta-analyses. Am J Psychiatry. 2016;173(6):575-87.
Firth J, Teasdale S, Allott K, Siskind D, Marx W, Cotter J, et al. The
efficacy and safety of nutrient supplements in the treatment of men-
tal illness: a meta-synthesis and appraisal of 33 meta-analyses of
randomized placebo controlled trials. World Psychiatry (in Press).
International Society for Nutritional Psychiatry Research. 2017.
http://www.isnpr.org/conferences/. Accessed May 2019.

A\ Adis

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Weimer K, Colloca L, Enck P. Placebo eff ects in psychiatry:
mediators and moderators. Lancet Psychiatry. 2015;2(3):246-57.
Sarris J, Byrne GJ, Stough C, Bousman C, Mischoulon D, Murphy
J, et al. Nutraceuticals for major depressive disorder—more is not
Merrier: an 8-week double-blind, randomized, controlled trial. J
Affect Disord. 2019;245:1007-15.

Sarris J, Byrne GJ, Bousman C, Stough C, Murphy J, MacDon-
ald P, et al. Adjunctive S-adenosylmethionine (SAMe) in treat-
ing non-remittent major depressive disorder: an 8-week double-
blind, randomized, controlled trial. Eur Neuropsychopharmacol.
2018;28(10):1126-36.

Rucklidge 1J, Kaplan BJ. Broad-spectrum micronutrient formulas
for the treatment of psychiatric symptoms: a systematic review.
Expert Rev Neurother. 2013;13(1):49-73.

Rucklidge JJ, Kaplan BJ. Broad-spectrum micronutrient treatment
for attention-deficit/hyperactivity disorder: rationale and evidence
to date. CNS Drugs. 2014;28(9):775-85.

Berk M, Turner A, Malhi GS, Ng CH, Cotton SM, Dodd S, Sam-
uni Y, Tanious M, McAulay C, Dowling N, Sarris J, Owen L
Waterdrinker A, Smith D, Dean OM. A randomised controlled
trial of a mitochondrial therapeutic target for bipolar depression:
mitochondrial agents, N-acetylcysteine, and placebo. BMC Med.
2019;17(1):18. https://doi.org/10.1186/s12916-019-1257-1.

Bot M, Brouwer IA, Roca M, Kohls E, Penninx B, Watkins E,
et al. Effect of multinutrient supplementation and food-related
behavioral activation therapy on prevention of major depressive
disorder among overweight or obese adults with subsyndromal
depressive symptoms: the MooDFOOD randomized clinical trial.
JAMA. 2019;321(9):858-68.

Quirk SE, Williams LJ, O’Neil A, Pasco JA, Jacka FN, Housden
S, et al. The association between diet quality, dietary patterns
and depression in adults: a systematic review. BMC Psychiatry.
2013;13:175.

Jacka FN, O’Neil A, Opie R, Itsiopoulos C, Cotton S, Mohebbi
M, et al. A randomised controlled trial of dietary improvement for
adults with major depression (the ‘SMILES’ trial). BMC Med.
2017;15(1):23.

Molendijk M, Molero P, Ortuno Sanchez-Pedreno F, Van der Does
W, Angel Martinez-Gonzalez M. Diet quality and depression risk:
a systematic review and dose—response meta-analysis of prospec-
tive studies. J Affect Disord. 2018;226:346-54.

Tolkien K, Bradburn S, Murgatroyd C. An anti-inflammatory
diet as a potential intervention for depressive disorders: a sys-
tematic review and meta-analysis. Clin Nutr. 2018. https://doi.
org/10.1016/j.cInu.2018.11.007 (epub 20 Nov 2018).

Rapaport MH, Nierenberg AA, Schettler PJ, Kinkead B, Cardoos
A, Walker R, et al. Inflammation as a predictive biomarker for
response to omega-3 fatty acids in major depressive disorder: a
proof-of-concept study. Mol Psychiatry. 2016;21(1):71-9.
Carvalho AF, Kohler CA, Fernandes BS, Quevedo J, Miskowiak
KW, Brunoni AR, et al. Bias in emerging biomarkers for bipolar
disorder. Psychol Med. 2016;46(11):2287-97.

Berk M, Jacka FN. Diet and depression: from confirmation to
implementation. JAMA. 2019;321(9):842-3.

Lake J, Helgason C, Sarris J. Integrative Mental Health (IMH):
paradigm, research, and clinical practice. Explore (NY).
2012;8(1):50-7.

Jacka FN, O’Neil A, Opie R, Itsiopoulos C, Cotton S, Mohebbi
M, et al. Correction to: a randomised controlled trial of dietary
improvement for adults with major depression (the ‘SMILES’
trial). BMC Med. 2018;16(1):236.

Molendijk ML, Fried EI, Van der Does W. The SMILES trial: do
undisclosed recruitment practices explain the remarkably large
effect? BMC Med. 2018;16(1):243.


https://doi.org/10.1038/s41380-018-0237-8
https://doi.org/10.1038/s41380-018-0237-8
http://www.isnpr.org/conferences/
https://doi.org/10.1186/s12916-019-1257-1
https://doi.org/10.1016/j.clnu.2018.11.007
https://doi.org/10.1016/j.clnu.2018.11.007

	Nutritional Psychiatry: From Concept to the Clinic
	Abstract
	1 Introduction
	2 Nutritional Psychiatry as a Construct
	3 Current Data in the Field
	4 Limitations and Challenges
	5 Future Foci
	6 Conclusions
	References




