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Helping patients to eat a
diet that is rich in brain
food - fish, seafood, beans
and legumes, leafy greens
and other vegetables, olive
oil (monounsaturated fat),
yogurt, nuts — can be an
effective and relatively
simple way to promote
mental health and recovery
from mental illness that
can easily be integrated
into health care.
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Abstract

Improved, innovative
strategies are needed for the
prevention and promotion of
recovery from mental illness as
these disorders leading cause
of disability worldwide. This
article will review the evidence
linking dietary pattern to brain-
based illnesses and provide an
overview of the mechanisms that
underlie the association between
brain health and the food we
cat. Considerations for dietary
intervention will be discussed
including encouraging a shift
towards a traditional or whole
foods dietary pattern.

Clinical Vignette

Robert, a 43-year-old married man
who presents with irritability and a low
mood for two months. He has a history of
attention deficit disorder, first diagnosed
two years ago, and is currently treated
with Vyvanse 70 mg. While his focus and
work function are improved, he reports low
appetite, fati(que, and dﬁcu]ty sleeping.
He notes that he tends to be quite irritable
during mealtimes to the extent that his
wife has asked him to stay at work past
dinnertime to “stay out of the way.” He
feels guilty and, concerned about not
connecting emotionally to his young children
ages | and 3. Further history and medical
workup reveal no substance use, no active
medical issues, and blood work reveals no

abnormalities.
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The evidence is growing: food
choice is strongly implicated in mental
health risk. In cases like Robert’s, a
food history is a vital piece of data,
both in assessing low appetite as a
possible medication side effect, or as a
symptom of depression. Furthermore,
a food history is imperative to
understand whether targeted dietary
recommendations could assist in his
recovery.

An approach to consider for
patients with mental health symptoms
is to offer counseling on lifestyle
interventions, such as diet." Physicians
often feel ill-equipped to discuss
diet due to lack of training, limited
time, and a poor reimbursement
structure. Physician uncertainty is
likely exacerbated by the wide variety
of specific dietary recommendations
and dietary “tribes” that exist in our
society today. Over 2,000 years ago,
Hippocrates said, “let thy food be thy
medicine and thy medicine be thy
food.”” The evidence base is increasing
that we should re-examine his
counsel, as the effect of good food has
profound implications for brain health.

The global burden of mental
illness, both in terms of financial cost
and disability, rivals that of all cancers
combined.>** In addition, unipolar
depression is the leading cause of
disability in high and middle-income
countries. Among individuals aged 15-
44, it is the leading cause of disability
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worldwide.® In light of this, it is essential to explore
strategies that prevent mental disorders.” While several
risk factors such as socioeconomic status and trauma
are not amenable to simple interventions, nutrition has
a simple appeal: all patients eat. Shifting the diet is not
only a means to promote mental health; it is also a way
to promote recovery from mental illness once it has
already taken hold.»”

Several nutritional deficiencies, such as vitamin
B12, B9 (folate), and zinc, can cause symptoms of
depression and dementia such as low mood, fatigue,
cognitive decline, and irritabi]ity.l()‘ "' The evidence
linking diet to mental illness has evolved from a focus
on specific nutrient deficiencies to an emphasis on
overall dietary pattern. Dietary patterns high in
processed foods, or a “western dietary pattern,”
are strongly correlated with an increased risk of
developing depression, mild cognitive impairment, and

ADHD.'>'* Food insecurity, or inadequate access to

sufficient nutritious and culturally appropriate food, is

also independently associated with mood and anxiety
disorders."* On the other hand, a “whole foods,”
traditional, and a Mediterranean diet have been found
to be protective against developing depression among other
mental illnesses.'*** For instance, a prospective cohort
study of over 10,000 university students over 4.4 years of
follow up, found that students who most closely adhered to
a Mediterranean dietary pattern had a 429 reduced risk of
developing depression.'” This research has taken into account
several potential confounders including socioeconomic status.
What could underlie this connection between mental illness
risk and the food we eat?

This is Your Brain on Food

The brain is an organ with very high metabolic and
nutrient demands. On average, the brain consumes 20% of
a person’s daily caloric intake, approximately 400 calories
per day. It is composed of 60% fat, and contains high
concentrations of cholesterol and polyunsaturated fatty acids
(PUFASs) such as Omega-3s.

Production of monoamine neurotransmitters such as
serotonin, norepinephrine, and dopamine, important in
the pathophysiology of mental illness, depends on adequate
building blocks of amino acids, and mineral dependent
co-factors. Folate and other B vitamins are essential for the
methylation cycle, which produces a co-factor crucial for
monoamine neurotransmitter synthesis, BH-4.%*' Proper
function of the methylation cycle also reduces homocystiene
elevated levels of which are linked to cardiovascular disease
and depression.

Omega-3 fatty acids form an integral part of neuronal
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The Mediterranean diet has been
associated with decreased risk of
developing depression.

cell membranes and influence a number of essential processes
in the central nervous system. More specifically, they regulate
neurotransmission, influence gene expression, and directly
effect neurogenesis and neuronal survival. They also act as
anti-oxidants and have anti-inflammatory properties.”” Along
with omega-3 intake, the balance of omega-6 and omega-3
fatty acids also appears to be relevant. Western diets tend to
be abundant in omega-6 fatty acids, and quite low in omega-
3s, a phenomenon that has occurred with the shift towards
industrialized and processed food.” Omega-6 fatty acids are
the primary fatty acid in many vegetable oils, such a corn
oil and soy oil, often the cooking fats of choice in packaged
and restaurant food. Long chained omega-3 fatty acids are
found in fish, seafood, and grass-fed beef. Typically, these
are not foods that come to mind as staples of the standard
American diet. Grass fed beef omega-3 content varies greatly,
but generally contains 100mg of long-chained omega-3
fatty acids per 100g serving, much less than an equivalent
serving of fatty fish.”* This highlights the importance of
educating patients about meat quality and alternatives, such
as grass-fed beef, which is generally more nutrient dense than
conventionally-raised beef.”®

Omega-3 fatty acids have been shown to be effective as
either stand-alone or adjunctive treatment for ADHD, major
depressive disorder, bipolar depression, and PTSD.***" In
addition, an elevated omega-6 to omega-3 fatty acid ratio in
the blood has been associated with major depressive disorder



and ADHD.***” There is some evidence that reducing

the omega-6 to omega-3 ratio with omega-3 supplements
lead to improvement in symptoms of ADHD.* Several
possible biological mechanisms underlie these associations,
i.e., the same enzymes are required to convert both short
chain omega-3 and omega-6 fatty acids to their long chain
biologically active versions. Thus, excess omega-6 could
interfere with the production of omega-3s by limiting the

conversion to the longer chain forms.”’

As part of the clinical assessment, you decide to engage Robert
in a discussion about food and complete a dietary history. Robert
admits that he is not generally hungry in the morning and tends to
skip breakfast. Lunch is often rushed, and he usually consumes a bowl
of cold cereal with skim milk at his desk. Dinner is quite variable and
snacks consist of crackers or low-fat granola bars.

These foods are not rich sources of nutrients crucial
for brain health. When considering brain health, fish and
seafood are among the most nutrient dense foods that one
can eat. This food category is rich in all of the nutrients
discussed so far namely:
omega-3 fatty acids and
B vitamins. Is Robert
eating any fish or seafood?
It may be reasonable
to consider asking him
this question. Moreover,
greens such as kale, beans,
and legumes are excellent
sources of folate, as are
fiber, and B-vitamins. Are
these foods part of his
diet?

Inflammation may
play an important role
in mediating the link
between diet and mental health.’* Multiple lines of research
support the pathogenic role of neuroinflammation in mental
illness.”” Lucas et al. (2014) used several inflammatory
biomarkers including CRE, TNF alpha receptor 2, and IL-6
and data from food frequency questionnaires to derive an
inflammatory dietary pattern from a sample of over 12,000
participants from the Nurses Health Study. Participants
who consumed a diet consistent with the inflammatory
dietary pattern had a statistically significant increased risk
of developing depression over time after adjusting for
multiple confounders.” Specifically, over twelve years of
follow up, participants with the highest adherence to the

inflammatory dietary pattern had a relative risk of 1.41

Figure credit Mala Nimalasuriya
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(1.22-1.63) of developing depression according to the strict
definition (physician diagnosis and anti-depressant use).
The inflammatory dietary pattern was high in in sugar-
sweetened soft drinks, refined grains, red meat, diet soft
drinks, and margarine and low in wine, coffee, olive oil,
green leafy, and yellow vegetables.

Any mention of olive oil, wine, and vegetables when
speaking about nutrition leads to thoughts about the
Mediterranean diet. This dietary pattern is based on
the traditional cooking style of countries bordering the
Mediterranean Sea and is rich in fish, olive oil, legumes, and
whole grains. It also contains small, but regular amounts of
red wine, cheese, and yogurt. The Mediterranean diet has
been associated with decreased incidence and prevalence
of depression.”* In an attempt to explore the potential
mechanisms to explain this association, one research group
looked at brain derived neurotrophic factor or BDNE

BDNF is an important neurochemical that is active
in many areas of the brain. It plays a role in many crucial
functions such as neuroplasticity, neuronal survival, and
growth and differentiation of new neurons and synapses.

Low serum levels of
BDNF have been found
in a number of mental
disorders including major
depressive disorder,

PTSD, Schizophrenia, and
Alzheimer’s dementia.**®
BDNF has also been
implicated in the mechanism
of action of anti-depressant
medications.** One
prospective study examined
the impact of diet on

plasma BDNF levels in
humans. Participants were
randomized to follow one

of three diets: the American Heart Association guidelines,

a Mediterranean diet augmented with olive oil, and a
Mediterranean diet augmented with nuts. After three years
of follow up, the Mediterranean diet with nuts group had a
relative risk of 0.22 (0.05-0.90) of having a very low plasma
BDNF level. What is more, individuals in this group who
had depression at baseline had significantly higher mean
plasma levels of BDNF at the end of the study.*

Another aspect on the frontier of the link between diet
and mental health is the microbiome. Fermented foods
have been part of the human diet since the Paleolithic
period and they remain part of the dietary practices of most
known traditional diets today.*!

These types of foods are commonly referred to as
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probiotic since they contain microorganisms that positively
influence health. Prebiotics, on the other hand include
non-digestible fiber, which stimulates the growth and or
activity of these beneficial microorganisms. The impact

of the microbiome on mental health is an emerging area
of research® that is beyond the scope of this article.
Suffice it to say that the microbiome provides another link
between diet and mental health since short-term dietary
changes can induce species level changes to intestinal
microbes.*

Therefore, it appears that dietary pattern can
influence mental health through a number of mechanisms.
Basic building blocks of the brain such as monoamine
neurotransmitters, myelin, and neuronal membranes
depend on adequate nutrient intake. Food choice
influences neuroplastic processes via effects on BDNF
expression and systemic inflammation via omega-3 to
omega-6 ratio. Finally, food is the primary arbiter of the
microbiome, an emerging area of research in general and
mental health.

Summary

In order to promote mental health and recovery from
mental illness, one could consider encouraging patients
to eat a diet that is optimal for brain health. Specifically,
this diet would include adequate building blocks for
monoamine neurotransmitters, be rich in omega-3 fatty
acids, be anti-inflammatory, foster BDNF production, and
support a healthy microbiome. While this might seem to

be very ambitious goal, many traditional diets are based

nutrients. The Mediterranean diet is an accessible template,
but it is only one example.

Robert is provided with education regarding the importance of
adequate nutrition for his mental health and encouraged to make
some changes to his diet in line with the considerations discussed
above. He is glad to hear about steps he can take on his own to
improve his mental wellbeing and his self-efficacy increases. You work
with Robert to find some nutrient-dense and convenient breakfast
options such as scrambled eggs or a nutrient-dense smoothie. He
decides to start eating breakfast.

A few weeks later in follow-up, Robert states that despite not

feeling hungry when he wakes up, he feels subjectively better ten

minutes or so dfter having breakfast. He also introduces nuts as
snacks, instead of crackers and low-fat granola bars, and has started
to pack a fruit or vegetable to eat with his lunch. Robert’s irritability
improves. It is possible that the stimulant medication is suppressing

his appetite and his irritability was due to hypoglycemia. Upon

further clinical evaluation, Robert endorses some residual depressive

symptoms and you recommend a trial of anti-depressant medication.

Robert has had one previous depressive episode; however, he did not

find medication to be helpful at that time. He is somewhat hesitant

but consents to a trial of medication.

After six weeks of treatment with medication and
ongoing food intervention, Robert’s depressive symptoms
have significantly improved. He feels less irritable at
mealtimes, is enjoying spending time with his children
more, and is having less conflict with his wife. He is feeling
positive about the direction his life is heading, and plans to

continue to pay attention to his food choices.
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— fish, seafood, beans & legumes, leaty greens and other
vegetables, olive oil (monounsaturated fat), yogurt, nuts —
can be an effective and relatively simple way to promote
mental health and recovery from mental illness that can
easily be integrated into health care.Possible side effects
and food-medicine interactions, for example leafy greens
and wafarin, should be considered. That being said, the
side effects in the case of nutritional counseling can include
increased self-efficacy and improved physical health. Two
more reasons to consider this foundational intervention:

talking to our mental health patients about food.
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