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Psychiatry is at an important juncture, with the current pharmacologically focused model having achieved modest
benefits in addressing the burden of poor mental health worldwide. Although the determinants of mental health are
complex, the emerging and compelling evidence for nutrition as a crucial factor in the high prevalence and incidence
of mental disorders suggests that diet is as important to psychiatry as it is to cardiology, endocrinology, and
gastroenterology. Evidence is steadily growing for the relation between dietary quality (and potential nutritional
deficiencies) and mental health, and for the select use of nutrient-based supplements to address deficiencies, or as
monotherapies or augmentation therapies. We present a viewpoint from an international collaboration of academics
(members of the International Society for Nutritional Psychiatry Research), in which we provide a context and
overview of the current evidence in this emerging field of research, and discuss the future direction. We advocate
recognition of diet and nutrition as central determinants of both physical and mental health.

Introduction
Pharmacologically focused approaches have achieved a
moderate reduction in the worldwide burden of poor
mental health; however, indicators suggest that the
burden of disease attributable to mental disorders will
continue to rise worldwide during the coming decades."
Mental disorders in general, and major depression and
anxiety disorders in particular, account for a large burden
of disability worldwide.? Rapid urbanisation, and an
overall transition from traditional lifestyles (concerning
diet, physical activity, and social structures), which are
some of the most pressing global and environmental
issues of our time, have both been linked to increases in
depression and other mental disorders.’ Indisputably,
depression and other common mental disorders are
already, and will probably become increasingly, part of an
epidemic of comorbidity between physical and mental ill-
health, with diet being a crucial common determinant.*

The current state, wherein populations in both
developed and emerging economies preferentially
consume nutrient-poor, energy-dense, highly processed
foods, is historically unique—many people are both
overfed and undernourished. Although caloric intake
has increased, many individuals in affluent, developed
nations do not meet the recommended intakes of several
brain-essential nutrients, including B-group vitamins,
zinc, and magnesium.® Although slight improvements
have been detected in the dietary intakes of sugar and
fats between 2003-04 and 2009-10, documented intakes
of nutrient-rich and fibre-rich vegetables and whole
grains are far lower than recommended.® These
profound changes in dietary habits, along with tobacco
use, insufficient physical activity, and harmful alcohol
and recreational drug use, have resulted in an epidemic
of ill health. The major non-communicable diseases,
along with mental disorders, are expected to cost the
worldwide economy US$47 trillion from 2014 to 2020, if
no substantial and effective action is taken.”

A traditional whole-food diet, consisting of higher
intakes of foods such as vegetables, fruits, seafood, whole
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grains, lean meat, nuts, and legumes, with avoidance of
processed foods, is more likely to provide the nutrients
that afford resiliency against the pathogenesis of mental
disorders. The mechanisms by which nutrition might
affect mental health are, at least superficially, quite
obvious: the human brain operates at a very high
metabolic rate, and uses a substantial proportion of total
energy and nutrient intake; in both structure and
function (including intracellular and intercellular com-
munication), it is reliant on aminoacids, fats, vitamins,
and minerals or trace elements.** Dietary habits modulate
the functioning of the immune system, which also
moderates the risk for depression.! The antioxidant
defence system, which is also implicated in mental
disorders, operates with the support of nutrient cofactors
and phytochemicals. Additionally, neurotrophic factors
make essential contributions to neuronal plasticity and
repair mechanisms throughout life, and these too are
affected by nutritional factors.’

The purpose of this Personal View is to provide a
platform for robust debate in the specialty, particularly
regarding the need to move towards a new integrated
framework in psychiatry, whereby consideration of
nutritional factors should be standard practice. To provide
a well informed and respected consensus statement” and
viewpoint on this position, we formed an international
collaboration of academic authors from members of the
International Society for Nutritional Psychiatry Research
(ISNPR). In this Personal View, we outline the supportive
evidence underpinning the proposed paradigm shift, and
present our perspective about the future direction of
nutritional medicine in psychiatry.

Current evidence

In the past several years, links have been established
between nutritional quality and mental health, and
scientifically rigorous studies have made important
contributions to the understanding of the role of
nutrition in mental health. Many epidemiological
studies, including prospective studies, have shown
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associations between healthy dietary patterns and a
reduced prevalence of, and risk for, depression™” and
suicide.® Maternal and early-life nutrition is also
emerging as a determinant of later mental health
outcomes in children,**® and severe macronutrient
deficiencies during crucial developmental periods have
long been implicated in the pathogenesis of both
depressive and psychotic disorders.""”

A recent systematic review has now confirmed a
relation between unhealthy dietary patterns and poorer
mental health in children and adolescents.* In view of
the early age of onset for depression and anxiety, these
data suggest that diet is a key modifiable intervention
target for prevention of the initial incidence of common
mental disorders. Indeed, although not statistically
powered to assess the prevention of de-novo depression,
results from the large European PREDIMED study”
showed a strong trend towards a reduced risk for incident
depression for individuals randomly assigned to a
Mediterranean diet with nuts, and this protective effect
was particularly evident in those with type 2 diabetes.
Similarly, results of an indicated prevention trial* showed
that dietary counselling was as effective as psychotherapy
at prevention of transition to case-level depression in
older adults. A randomised controlled trial designed to
test the efficacy of dietary improvement as a treatment
for major depression is underway.”

Convincing data suggest that select nutrient-based
supplements (in isolation, or in combination),”? might
provide many neurochemical modulatory activities that
are beneficial in the management of mental disorders.
Examples of these nutrient-based supplements include
omega-3 fatty acids, S-adenosyl methionine (SAMe),
N-acetyl cysteine (NAC), zinc, B vitamins (including
folic acid), and vitamin D. Various clinical investigations
support the potential usefulness of omega-3 fatty acids
for disorders including, but not limited to, bipolar
depression, post-traumatic stress disorder, and major
depression, and they are indicated in the prevention of
psychosis.”? Omega-3 fatty acids can provide a range of
neurochemical activities via the following mechanisms:
modulation of neurotransmitter (noradrenaline, dopa-
mine, and serotonin) re-uptake, degradation, synthesis,
and receptor binding; anti-inflammatory and anti-
apoptotic effects; and the enhancement of cell mem-
brane fluidity and neurogenesis via upregulation of
brain-derived neurotrophic factor (BDNF).?*

SAMe is an endogenous sulphur-containing com-
pound that is an important neurochemical component
involved in the one-carbon cycle responsible for the
methylation of neurotransmitters that regulate mood.
Clinical trials have shown that SAMe is an effective
antidepressant,” and clinically significant augmentation
effects occur with antidepressants.” NAC has evidence
of efficacy in bipolar depression, schizophrenia,
trichotillomania, and other compulsive and addictive
behaviours.” This aminoacid-based compound has

glutamate modulatory effects, and anti-inflammatory,
antioxidant, and neuroprotective activity.” Zinc is an
abundant trace element that is involved in cytokine
modulation and hippocampal neurogenesis via
upregulation of BDNF, and also modifies N-methyl-D-
aspartate and glutamate activity.® Zinc deficiency has
been linked to increased depressive symptoms, and
evidence is emerging that zinc supplementation
improves depressed mood, mainly as an adjunctive
intervention with antidepressants.”

B vitamins are needed for proper neuronal function,
and a deficiency of B9 (folate) has been reported in
depressed populations, and in poor responders to anti-
depressants.” Several studies have assessed the
antidepressant effect of folic acid with concomitant
antidepressant use, and results of most either showed an
increase in the proportion of participants who had an
antidepressant response, or improved the onset
of response. Vitamin D is a neurosteroid, with data
suggesting that low maternal concentrations are
implicated in schizophrenia risk, and deficiency is
likewise linked to increased depressive symptoms.*® A
combination of nutrients that match the natural
physiological needs of the body, and also better represent
the broad range of nutrients present in food, might
prove even more effective than isolated nutrients alone.”

Future direction
During the past several years, high-quality research into
nutrition and mental health—a specialty that has been
neglected—has grown rapidly and is finally starting to
develop its potential. In view of the changes related to
rapidly growing urbanicity and the globalisation of the
food industry, resulting in profound shifts away from
traditional dietary patterns, the ways in which overall diet
and specific nutritional elements, multinutrient inter-
ventions, or both can affect mental health clearly need to
be identified. In view of the widespread use of nutrient
supplements by individuals with and without mental
disorders, scientifically rigorous methods should be used
to assess the efficacy of these supplements and to identify
what dose of a nutrient supplement is needed, by whom,
when, and under what circumstances. From this resultant
research, the evidence needs to be communicated to
clinicians via educational programmes, and to the wider
public via public health campaigns. Formal medical
education should include training that focuses on the role
of diet and nutrients in brain function and mental health.
Recommendations for governments to take more
substantive actions to improve food quality and promote
healthier dietary practices should be considered to
address the substantial burden of disease that results
from unhealthy diets. Importantly, the activities of the
food industry need to be examined at a governmental
level, and relevant policies need to be designed to reduce
the worldwide burden of physical and mental ill-health
attributable to poor diet.* Such policies are advised to
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stimulate substantial public change in dietary habits
back towards a traditional whole-food diet (dependent on
the culture). Further, better education of the public and
clinicians about the role of nutrients in the brain, and the
link to mental health, is crucially needed.

Conclusions

Present treatment of psychiatric disorders can be
improved and greater attention can be given to preventive
efforts. As a result of the immense burden of mental
disorders, modifiable targets to reduce the incidence of
mental disorders are now urgently needed. Diet and
nutrition offer key modifiable targets for the prevention
of mental disorders, having a fundamental role in the
promotion of mental health. (Now is time for the
recognition of the importance of nutrition and nutrient
supplementation in psychiatry. Nutritional medicine
should now be considered as a mainstream element of
psychiatric practice, with research, education, policy, and
health promotion supporting this new framework.
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