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Each 10-
centimeter 
increase in belly 
fat may increase 
the risk of death 
from any cause 
by 8% among 
women and by 
12% among men



How Do You Fuel?

This presentation is for internal use only and is not intended for distribution. 
It contains statements that have not been evaluated by the FDA. 

A higher number of younger consumers (18 to 34) followed a specific eating pattern/diet 

One-Third of Consumers Follow a Specific Eating Pattern

6
The International Food Information Council (IFIC) 
Foundation’s 2018 Food and Health Survey 

This presentation is for internal use only and is not intended for distribution. 
It contains statements that have not been evaluated by the FDA. 

Types of Fasting

§ Time Restricted Eating (TRE)

§ Intermittent Fasting (IF) 

§ Periodic Fasting (PF): >3 
consecutive days

§ Fasting Mimicking Diets (FMD): 
Fasting with food for 4-7 days.

Metabolic 
effects

Cellular effects
Autophagy & Stem Cell Based Regeneration

Cardiovascular Benefits of a Mediterranean Diet and Intermittent Fasting
JACC: Journal of the American College of Cardiology



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.



*!e Fuel Well program is not implemented in !e Meadows Ranch eating disorder program.

The last decade of research has shown that certain dietary habits can promote, or inhibit mental health. Our Fuel Well Guidelines 
provide insight into which foods can help promote mental health and how often you should eat them.

A  Colorful plants are key for boosting gut health and promoting bene!cial mental health. Eat daily.

B  Whole grains, fungi, and olive oil (staples in a Mediterranean diet — a diet shown to be one of the most powerful in terms of  
happiness). Eat daily.

C  Fatty !sh, beans, lentils, nuts, and foods in the allium family can all contribute to better mental health according to multiple studies. 
Exercise is the anti-in"ammatory potion that keeps in"ammation in the brain down.

D  Lean sources of protein are essential to all cells in the body.

E  Chocolate, a great source of antioxidant-rich "avanoids, is an excellent option for an occasional treat. Aim for versions with 70%  
of greater cocoa content.

Meadows Behavioral Healthcare | www.meadowsbh.com  |  833-749-4889

FOOD DIAGRAM Diet and Depression are Linked
• 16 Randomized controlled 

trials

• >45,000 participants

• Dietary interventions 
significantly reduced 
depressive symptoms

• Studies with females 
showed greater benefits 
in depression and anxiety



• 40,000 participants

• Positive association between 
the quantity of fruit and 
vegetables consumed and 
people's self-reported mental 
well-being

• Eating just one extra portion of 
fruits and vegetables a day 
could have an equivalent 
effect on mental well-being as 
around 8 extra days of walking 
a month.

ü Omega 3 supplements could help relieve symptoms of 
major depression in people who also take antidepressants. 
limited evidence suggested that omega-3 supplements may 
offer small improvements to some people with ADHD.

ü
For mood disorders and schizophrenia, N-acetylcysteine 
— an amino acid — seemed to help when individuals took 
it alongside their regular treatments.

ü Various dosages of folate-based supplements seemed to 
help with managing symptoms of depression and 
schizophrenia — though folic acid did not have this effect.



Our Diet Need to Protect Our Brain

The MIND DIET

• “MIND” is an acronym for Mediterranean-DASH 
Intervention for Neurodegenerative Delay

• A combination of the Mediterranean and DASH diet. 
– Highlights the foods and nutrients shown through 

science to be associated with dementia 
prevention.

– Largely plant based diet and low in high-fat foods

The MIND Outcomes

• Rigorously adherence to the MIND diet can lower 
your risk of Alzheimer's disease by 53% and 
moderate adherence can lower your risk by 35%.

• The MIND diet has 15 dietary components
– 10 Brain Healthy Food Groups
– 5 Unhealthy food groups

The MIND: 10 Healthy Foods 

• Green Leafy vegetables
– One salad daily or 

another green leafy 
vegetable 

• Other Vegetables
– One serving daily at least 

• Nuts
– One serving daily

• Berries
– Two or more servings a 

week, blueberries and 
strawberries preferred

• Beans
– 3-4 servings per week

• Whole grains
– Three servings daily

• Fish
– One or more servings 

per week
• Poultry

– At least two servings per 
week

• Olive Oil
– Primary oil

• Wine
– One glass per day



The MIND: 5 foods to avoid 

• Red meat
– Eat rarely

• Butter
– Eat no more then a 

tablespoon a day; never 
eat margarine

• Cheese
– One serving or less per 

week

• Pastries and Sweets
– Avoid All

• Fried or Fast Foods 
– Less than one serving 

per week 

Nutrients found in the blood tied to brain health

• 32 key nutrients in the Mediterranean diet
• 116 healthy adults 65-75 years of age

• omega-3 fatty acids ( abundant in fish, 
walnuts)

• omega-6 fatty acids, found in flaxseed, 
pumpkin seeds, pine nuts and pistachios

• lycopene, a vivid red pigment in tomatoes, 
watermelon and a few other fruits and 
vegetables

• alpha- and beta-carotenoids, which give 
sweet potatoes and carrots their 
characteristic orange color

• vitamins B and D

Christopher E. Zwilling, Tanveer Talukdar, Marta K. Zamroziewicz, Aron K. Barbey. Nutrient 
biomarker patterns, cognitive function, and fMRI measures of network efficiency in the 
aging brain. NeuroImage, 2019; 188: 239

Nutrients Associated with Better 
Mental Health Omega 3 Fatty Acids



HELFIMED

• After 3 months, 
significantly improved 
mental health 
outcomes

• Mediterranean style 
diet  

• 2 fish oil pills/day
• 450 DHA
• 100 EPA

.

DASS depression scores at baseline, 3 and 6 months

SMILES

RESEARCH ARTICLE Open Access

A randomised controlled trial of dietary
improvement for adults with major
depression (the ‘SMILES’ trial)
Felice N. Jacka1,4,9,10,13*, Adrienne O’Neil1,2,13, Rachelle Opie5,13, Catherine Itsiopoulos5, Sue Cotton3,
Mohammedreza Mohebbi1, David Castle4,11, Sarah Dash1,13, Cathrine Mihalopoulos7, Mary Lou Chatterton7,
Laima Brazionis5,6, Olivia M. Dean1,4,12,13, Allison M. Hodge8 and Michael Berk1,3,12,13

Abstract

Background: The possible therapeutic impact of dietary changes on existing mental illness is largely unknown.
Using a randomised controlled trial design, we aimed to investigate the efficacy of a dietary improvement program
for the treatment of major depressive episodes.

Methods: ‘SMILES’ was a 12-week, parallel-group, single blind, randomised controlled trial of an adjunctive dietary
intervention in the treatment of moderate to severe depression. The intervention consisted of seven individual
nutritional consulting sessions delivered by a clinical dietician. The control condition comprised a social support
protocol to the same visit schedule and length. Depression symptomatology was the primary endpoint, assessed
using the Montgomery–Åsberg Depression Rating Scale (MADRS) at 12 weeks. Secondary outcomes included
remission and change of symptoms, mood and anxiety. Analyses utilised a likelihood-based mixed-effects model
repeated measures (MMRM) approach. The robustness of estimates was investigated through sensitivity analyses.

Results: We assessed 166 individuals for eligibility, of whom 67 were enrolled (diet intervention, n = 33; control,
n = 34). Of these, 55 were utilising some form of therapy: 21 were using psychotherapy and pharmacotherapy
combined; 9 were using exclusively psychotherapy; and 25 were using only pharmacotherapy. There were 31 in
the diet support group and 25 in the social support control group who had complete data at 12 weeks. The dietary
support group demonstrated significantly greater improvement between baseline and 12 weeks on the MADRS
than the social support control group, t(60.7) = 4.38, p < 0.001, Cohen’s d = –1.16. Remission, defined as a MADRS
score <10, was achieved for 32.3% (n = 10) and 8.0% (n = 2) of the intervention and control groups, respectively
(!2 (1) = 4.84, p = 0.028); number needed to treat (NNT) based on remission scores was 4.1 (95% CI of NNT 2.3–27.8).
A sensitivity analysis, testing departures from the missing at random (MAR) assumption for dropouts, indicated that
the impact of the intervention was robust to violations of MAR assumptions.

Conclusions: These results indicate that dietary improvement may provide an efficacious and accessible treatment
strategy for the management of this highly prevalent mental disorder, the benefits of which could extend to the
management of common co-morbidities.

Trial registration: Australia and New Zealand Clinical Trials Register (ANZCTR): ACTRN12612000251820. Registered
on 29 February 2012.

Keywords: Depression, Major depressive disorder, Diet, Nutrition, Randomised controlled trial, Dietetics
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SMILES

whole grains (5–8 servings per day)
vegetables (6 per day) fruit (3 per day)
legumes (3–4 per week)
low-fat and unsweetened dairy foods (2–3 per day)
raw and unsalted nuts (1 per day) 
fish (at least 2 per week)
lean red meats (3–4 per week), 
chicken (2–3 per week) 
eggs (up to 6 per week) 
olive oil (3 tablespoons per day)



Vitamin D and Omega 3

optimizing vitamin D and 
marine omega-3 fatty acid 

intake may help prevent 
and modulate the severity 

of brain dysfunction

The FASEB Journal • Review

Vitamin D and the omega-3 fatty acids control serotonin
synthesis and action, part 2: relevance for ADHD,
bipolar disorder, schizophrenia, and impulsive behavior

Rhonda P. Patrick1 and Bruce N. Ames1

Nutrition and Metabolism Center, Children’s Hospital Oakland Research Institute, Oakland,
California, USA

ABSTRACT Serotonin regulates a wide variety of brain
functions and behaviors. Here, we synthesize previous
!ndings that serotonin regulates executive function, sen-
sory gating, and social behavior and that attention de!cit
hyperactivity disorder, bipolar disorder, schizophrenia,
and impulsive behavior all share in common defects in
these functions. It has remained unclear why supplemen-
tation with omega-3 fatty acids and vitamin D improve
cognitive function and behavior in these brain disorders.
Here, we propose mechanisms by which serotonin syn-
thesis, release, and function in the brain are modulated by
vitamin D and the 2 marine omega-3 fatty acids, eicosa-
pentaenoic acid (EPA) and docosahexaenoic acid (DHA).
Brain serotonin is synthesized from tryptophan by trypto-
phan hydroxylase 2, which is transcriptionally activated by
vitaminDhormone. Inadequate levels of vitaminD (!70%
of the population) and omega-3 fatty acids are common,
suggesting that brain serotonin synthesis is not optimal.We
propose mechanisms by which EPA increases serotonin
release from presynaptic neurons by reducing E2 series
prostaglandins and DHA in"uences serotonin receptor
action by increasing cell membrane "uidity in postsynaptic
neurons. We propose a model whereby insuf!cient levels
of vitamin D, EPA, or DHA, in combination with genetic
factors and at keyperiods during development, would lead
todysfunctional serotonin activation and function andmay
be one underlying mechanism that contributes to neuro-
psychiatric disorders and depression. This model suggests
that optimizing vitamin D and marine omega-3 fatty acid
intake may help prevent and modulate the severity of
brain dysfunction.—Patrick, R. P., Ames, B. N. Vitamin D
and the omega-3 fatty acids control serotonin synthesis
and action, part 2: relevance for ADHD, bipolar dis-
order, schizophrenia, and impulsive behavior. FASEB J.
29, 2207–2222 (2015). www.fasebj.org

Key Words: eicosapentaenoic acid • docahexaenoic acid • mental
illness

“The rapid progress true science now makes, occasions
my regretting sometimes that I was born too soon. It is
impossible to imagine the height to which may be carried, in
a thousand years, the power of man over matter. We may,
perhaps, deprive largemasses of their gravity, and give them
absolute levity, for the sake of easy transport. Agriculture
may diminish its labor and double its produce: all diseases
may by sure means be prevented or cured, (not excepting even
that of old age,) and our lives lengthened at pleasure, even
beyond the antediluvian standard. Oh that moral science
were inas fair away of improvement, thatmenwould cease to
be wolves to one another, and that human beings would at
length learn what they now improperly call humanity.”

– Benjamin Franklin, letter to Joseph Priestley, 1780

SEROTONIN PLAYS A CRITICAL role in brain function as a neu-
rotransmitter, hormone, and brain morphogen (1). Sero-
tonin is concentrated in discrete brain regions known to
regulate social cognition and decision-making that have
beencollectively called “the social brain” (2–4).There is an
abundanceof evidence linking serotonin to social behavior
(5, 6). For example, polymorphisms in the serotonin
transporter gene have been linked to social behavioral
defects including aggression, impulsivity, anxiety, psycho-
pathology, and personality disorder (7–11). Experimen-
tally lowering brain serotonin levels in normal people has
a wide range of behavioral consequences: impulsive be-
havior, impaired learning and memory, poor long-term
planning, inability to resist short-term grati!cation, and so-
cial behavioral de!cits characterized by impulse aggression
or lack of altruism (5, 12–14). Because social behavior is
disrupted inmany brain disorders, such as autism spectrum
disorder (ASD), attention de!cit hyperactivity disorder
(ADHD), bipolar disorder, schizophrenia, impulsive be-
haviordisorder, depression, andanxiety, understanding the
biologic mechanisms that regulate the serotonin pathway
are important for understanding how social cognition and
decision-making become dysfunctional in these disorders.

Despite the wealth of data that links serotonin to social
behavior, speci!c factors that make an individual more
susceptible to social-cognitive dysfunction and mentalAbbreviations: 5-HIAA, 5-hydroxy-indole acetic acid; 5-HT,

serotonin; 25(OH)D3, 25-hydroxyvitamin D; ADHD, attention
de!cit hyperactivity disorder; ASD, autism spectrum disorders;
DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid;
IDO, indoleamine 2,3-dioxygenase; TPH, tryptophan hydrox-
ylase; TPH1, tryptophan hydroxylase 1; TPH2, tryptophan hydrox-
ylase 2; VDRE, vitamin D response element

1 Correspondence: Children’s Hospital Oakland Research In-
stitute, 5700 M.L. King Jr. Way, Oakland, CA 94609, USA. E-mail:
rpatrick@chori.org (R.P.P.), and bames@chori.org (B.N.A.)
doi: 10.1096/fj.14-268342

0892-6638/15/0029-2207 © FASEB 2207

Downloaded from www.fasebj.org by (107.10.224.194) on March 08, 2018. The FASEB Journal Vol. 29, No. 6, pp. 2207-2222.

Vitamin D Status

• Fatty Fish
• Eggs
• Cod Liver Oil 
• Dairy Products
• Mushrooms

Women with 
moderate to 
severe depression 
had substantial 
improvement in 
their symptoms of 
depression after 
they received 
treatment for 
their vitamin D 
deficiency.

Folate



MTHFR and Mental Health

The Gut Mind Connection Gut Health and Anxiety

• 21 studies

• 1500 participants

• In addition to the use of 
psychiatric drugs for 
treatment, "we can also 
consider regulating 
intestinal flora to alleviate 
anxiety symptoms”



Factors Impacting Gut Microbiota Diversity
ü Mode of delivery
ü Genetics
ü Antibiotic use

üDiet
ü Feeding as an infant
ü Being too clean
ü Stress

Diet:
ü Fermented foods
ü Yogurt
ü Prebiotic
ü Probiotic 

supplementation

95 percent of the body’s 
serotonin is found in the 

bowels

Exposure 
early in life 
makes a 
difference 
later in life



Eating habits are the main 
significant determinants of 
the microbial multiplicity 

of the gut, influencing 
both microbial 

populations and metabolic 
activities

“The contemporary food industry has created a wide array 
of eating options, and foods that are high in fat, sodium, 
sugar and other flavorful additives and appear to produce 
cravings much like illicit drugs. Modern neuroscience has 
helped us understand how substances like drugs and 
alcohol co-opt areas of the brain that evolved to release 
dopamine and create a sense of happiness or satisfaction, 
and now we realize that certain types of food also hijack 
these brain circuits and lay the foundation for compulsive 
eating habits that are similar to drug addiction.“

- James MacKillop



2012 study showed a positive dose response 
relationship between the consumption of fast food 
and the risk of depression. 

Public Health Nutrition: 15(3), 424–432 doi:10.1017/S1368980011001856

Fast-food and commercial baked goods consumption and the
risk of depression

Almudena Sánchez-Villegas1,2,*, Estefania Toledo2, Jokin de Irala2,
Miguel Ruiz-Canela2, Jorge Pla-Vidal3 and Miguel A Martı́nez-González2

1Centre for Health Sciences, Department of Clinical Sciences, University of Las Palmas de Gran Canaria,
PO Box 550, CP 35080, Las Palmas de Gran Canaria, Spain: 2Department of Preventive Medicine and Public
Health, University of Navarra, Pamplona, Spain: 3Department of Psychiatry and Medical Psychology, Clinic of
the University of Navarra, Pamplona, Spain

Submitted 31 January 2011: Accepted 16 June 2011: First published online 11 August 2011

Abstract
Objective: Whereas the relationship between some components of diet, such as
n-3 fatty acids and B-vitamins, and depression risk has been extensively studied,
the role of fast-food or processed pastries consumption has received little attention.
Design: Consumption of fast food (hamburgers, sausages, pizza) and processed
pastries (muffins, doughnuts, croissants) was assessed at baseline through a
validated semi-quantitative FFQ. Participants were classified as incident cases of
depression if they reported a physician diagnosis of depression or the use of
antidepressant medication in at least one of the follow-up questionnaires. Cox
regression models were fit to assess the relationship between consumption of fast
food and commercial baked goods and the incidence of depression.
Setting: The SUN (Seguimiento Universidad de Navarra – University of Navarra
Follow-up) Project, Spain.
Subjects: Participants (n 8964) from a Spanish cohort.
Results: After a median follow-up of 6?2 years, 493 cases of depression were
reported. A higher risk of depression was associated with consumption of fast
food (fifth (Q5) v. first quintile (Q1): hazard ratio (HR) 5 1?36; 95% CI 1?02, 1?81;
P trend 5 0?003). The results did not change after adjustment for the consumption
of other food items. No linear relationship was found between the consumption of
commercial baked goods and depression. Participants belonging to consumption
quintiles Q2–Q5 showed an increased risk of depression compared with those
belonging to the lowest level of consumption (Q1; HR 5 1?38; 95% CI 1?06, 1?80).
Conclusions: Fast-food and commercial baked goods consumption may have a
detrimental effect on depression risk.

Keywords
Fast food

Bakery
Depression

Cohort

Depression affects about 121 million people worldwide; it
is one of the leading global causes of disability-adjusted
life years and the main cause in middle- and high-income
countries(1,2). However, little is known about the role of
diet in the development of depressive disorders. Evidence
suggests a preventive role for certain nutrients such
as B-vitamins or n-3 fatty acids(3–6) and recently for olive
oil(7,8). Also, a ‘healthy’ dietary pattern, such as the
Mediterranean diet, has been related to a lower risk
of depression(9). In spite of this, the effects on depression
of other detrimental diet components are not yet dis-
entangled. Several cross-sectional studies have analysed
the association between the consumption of these pro-
ducts and depressive symptoms or perceived stress.
For example, Liu et al. found a significantly lower pre-
valence of depression symptoms for persons with a low

consumption of ‘ready-to-eat’ foods and for low-frequency
fast-food eaters(10). Similarly, depressive symptoms were
associated positively with consumption of high-energy
sweets in the study by Jeffery et al.(11). Mikolajczyk et al.

found a positive association between fast-food, snacks
and sweets consumption and depressive symptoms and
perceived stress among female students(12). Moreover, a
recent analysis has found that a pattern rich in processed
or fried foods, refined grains, sugary products and beer
was significantly related to higher scores in the General
Health Questionnaire GHQ-12 (a test designed to measure
psychological symptoms). Also, a direct (although not
significant) association between the mentioned pattern
and a clinical depression diagnosis was described(13).
However, the cross-sectional design of the mentioned
studies advises caution in the interpretation of their results.

*Corresponding author: Email asanchez@dcc.ulpgc.es r The Authors 2011

2002 study of overall 
sugar consumption 
per person in Canada, 
France, Germany, 
Korea, New Zealand, 
and the United States  
implicated sugar as a 
factor in higher rates 
of major depression.
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Carbs, Insulin and Inflammation (and 
Obesity) 

Slowly Digested  Carbs
(e.g., 100% whole grain bread/pasta, 

veggies, legumes, fruits)

Time (hr)

0 -

Blood Glucose

Insulin

Easily Digested Carbs
(e.g., white bread/pasta, sugars, 

fruit juices)

0 1 2 3 4 5
Time (hr)

0 -

Blood Glucose

Insulin

0 1 2 3 4 5



Quality ALWAYS trumps QUANTITY

Sugar offers the 
hallmarks of addiction 

• Bingeing
• Withdrawal
• craving



Keep under 100 Calories / day of Added Sugar
How to calculate calories from sugarEvery Gram of Sugar 

= 4 Calories

22 x 4 = 88 calories derived 
from sugar

HOMEWORK

Day 1

YOU ARE HERE! 

HONORING YOU! 

Attend WE LEAD 

Leadership series

Day 2

Consider DHA/EPA, 

Methylated folate and 

a D3

Pick your Pill

Day 3

Throw out (don’t give 

away) non “food” 

items

Clean the kitchen 

Day 4

Determine an 8 hour 

time frame in which 

you will consume 

calories

Set your eating 

schedule

Day 5

Review what may be 

helping, or hurting 

your gut

Get a Gut Check

Day 6

Forget portion 

control, and start 

fueling

Forget fullness

Connect with me!

kristinkirkpat

fuelwellwithkrissy

kristinkirkpatrickRD

www.kristinkirkpatrick.com


