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Hi. My Name is Drew and I’m a Taurus

● 1979 Parents move from NYC “back to the land” 127 acres rural Indiana. Drew is 6
● Vegetarian medical student napping in the call room
● Scared of seafood and didn’t like meat
● Indiana University Medical School MD 2000
● Columbia University Adult Psychiatry Residency 2004 
● Clinical focus 2002 - present. Food enters practice due to atypical antipsychotics
● Books and Media 2008 The Happiness Diet, 50 Shades of Kale, Eat Complete
● Medscape The BrainFood Vlog
● Things you don’t know about me. I was a pole vaulter in college. I lived in Kenya for 

4 months during medical school. I don’t like to eat birds.



DisclosuresWarning: Diet Book Author



$1 TRILLION

1 in 5
Adults in the U.S. 

experience mental illness 

each year

59%
The number of adults with mental illness 

without treatment

Fewer than 50% of children with mental 

health conditions receive help



STAR*D
• 4,041 outpatients, ages 18-75 years, from 
• 41 clinical sites around the country. 
• All participants were diagnosed with MDD.
• About half of participants in the STAR*D 

study became symptom-free after two 
treatment levels. 

• 70% of those who did not withdraw from the 
study became symptom-free. 

• With each level, more attrition and 42% 
withdrew after level 3.



Neuroinflammation

“Mediterranean diet buffers the effect 
of depression on inflammation.”

• Prospective 
population-based 
InCHIANTI study, n=793

• Measures: CES-D, IL-6, 
Medi diet score

• Baseline, 3 yr, 6 yr f/u

y axis: IL-6 increase at 6 year follow-up visit

(Milaneschi Y, et al. 2011)

● Nurses Health Study 43,685 women (aged 50–77) w/o depression
● Diet info from food frequency questionnaires completed 

1984-2002
● During the 12-year follow-up cases of depression :

○ 2594  strict definition 
○ 6446  broader definition

● Relative risks comparing extreme quintiles of the inflammatory diet
○ 1.41 (95% CI, 1.22, 1.63; P-trend < .001) strict definition 
○ 1.29 (95% CI, 1.18, 1.41; P-trend < .001) for the broader definition 



Better Diet, Bigger Brain A Smarter, Happier Planet?

• Intake of iron & omega-3 fats help determine IQ

• Iodine deficiency istop cause worldwide of 
development disability

37% of American women 18-44 don’t meet RDA

• 75% of people in India have a deficiency of a major 
mood regulating nutrient (B12, B9, etc.)

• The Risk of Depression, Dementia, ADHD, and Anxiety 
correlate with diet pattern

Broad Spectrum Medicine

Farmers Market Growth, The U.S. Department of Agriculture, http://www.ams.usda.gov/farmersmarkets/FarmersMarketGrowth.htm

Nutritional Psychiatry

“The use of nutrition to optimize brain 
health and to treat and prevent mental 
health conditions.”

- Drew Ramsey, MD



What’s Your Relationship with Food?

Your Brain & Food

➔ Consumes 420 calories/day
➔ 60% daily glucose
➔ 20% of daily calories
➔ Composed of 60% Fat
➔ PUFAs and Cholesterol





Indianapolis, IN

Where are you seeing Nutritional Psychiatry?



“I’m in a fog doc”
• 35 year old, married, computer programmer
• Low mood 3/10, passive suicidal ideation

• “Memory problems” and feeling unfocused 

• “No energy...I’m done.” 

• Irritable with wife and kids “I get triggered”

• No psychotic or manic symptoms

• 14-21 ETOH drinks/week, weekly MJ

• Elevated LDL, takes statin, overweight

• “Food is boring. I don’t get full with salads and 
healthy stuff. Kale tastes like dirt to me, honestly.”

1941 USDA
The Basic 7

VS



“Let’s talk about what you eat.” 

NUTRITIONAL PSYCHIATRY ASSESSMENT
A Day in the Life of an Eater

What’s the Dietary Pattern?
Relationship with Food?
Avoid Diet Dogma in Clinical Practice!
High Yield Foods and Food Categories

Plants, Seafood, Meat, Snacks

MOTIVATIONS
Diagnosis, weight, internal or external?

FOOD SKILLS
COSA Cooking, Organizing, Sourcing, Access

SMART GOALS - Specific, Measurable, Achievable, Realistic and Timely

How Can Nutritional Psychiatry Fit 
Into Your Practice?

• Include a Nutrition Assessment in all evaluations
• Work with coaches
• Hire a nutritionist or dietician
• Organize or sponsor cooking classes 
• Create events with local chefs



Relevant Mental Health Conditions

Day 2: Overview

Afternoon:

Key Nutrients

Food Categories

Dinner

Morning:

Dietary Change

Brain Basics

The Microbiome

Evidence

Q+A

Lunch

Dietary Change in last 100 years

• Whole Food to Processed 

•    Sugar and Refined Carbs

• Animal to Vegetable Fats

• Omega-3 to Omega-6

• New Molecules: Food 
Dyes,  Preservatives, 
Trans-fats



The Original Cheap Food
The Legend of the Vampires

Psychiatric Symptom or 
Nutritional Deficiency?

Vitamin B3 Niacin

Don’t forget the lime!

 The 4- D’s of Pellagra
1. Diarrhea
2. Dermatitis
3. Dementia
4. Death
5. DeDeqath

Vitamin B3/Niacin Deficiency



“Food” from the laboratory

The bad new is you have cancer.
The good news is Crisco is 

delicious.

Dietary Fat Intake and Depression: 
The SUN Project

• 12,059 University Graduates

• FFQ-136, Followed 6.1 years

• Multivariate adjusted HR for trans Fat intake 
were: 1 (ref), 1.08 (0.82–1.43), 1.17 
(0.88–1.53), 1.28 (0.97–1.68), 1.42 (1.09–1.84)

• TFA 0.% total energy, US up to 2.5%

• Lack of association between n-3, n-6, n-3 from 
fish and depression risk.



Sugar on the Rise

A summer of sugar…..



Associated with increased odds of depression:

● Higher dietary GI  (OR: 1.22; 95% CI: 1.09, 1.37), P = 0.0032). 
● Higher consumption of added sugars (OR 1.23; 95% CI: 1.07, 1.41; P-trend = 0.0029). 
● Non-whole/refined grain consumption 

Lower odds of incident depression

● Higher consumption of lactose, fiber, non-juice fruit, and vegetables 



Sci Rep. 2017; 7: 6287.

Sugar intake from sweet food and beverages, common mental 
disorder and depression: prospective findings from the 
Whitehall II study Anika Knüppel, Martin J. Shipley, Clare H. Llewellyn & Eric J. Brunner 

“Our research confirms an adverse effect of sugar intake 
from sweet food/beverage on long-term psychological 
health and suggests that lower intake of sugar may be 
associated with better psychological health.”

● N = 23,245 from the Whitehall II study 
● Diet was assessed using FFQ
● Cross-sectional analyses showed positive associations. 
● Men in the highest tertile of sugar intake had a 23% increased odds of 

incident CMD after 5 years (95% CI: 1.02, 1.48) 

Survival of the Fattest



What Food Group is most closely associated 
with Homo sapiens brain evolution?

Omega-3 & Omega-6 Synthesis

© 2014 Drew Ramsey, MD

Logan, A.C., Neurobehavioral aspects of omega-3 fatty acids: possible mechanisms and therapeutic value in major depression. Altern Med Rev, 2003. 8(4): p. 410-25. 

Omega-3 – Omega-6
1 - 40 1 - 39

The Rise of Vegetable Oils



.

● In summary, the AHA supports an 
omega-6 PUFA intake of at least 5% 
to 10% of energy in the context of 
other AHA lifestyle and dietary 
recommendations. 

● To reduce omega-6 PUFA intakes 
from their current levels would be 
more likely to increase than to 
decrease risk for CHD.

Omega-6 Fatty Acids and Risk 
for Cardiovascular Disease
A Science Advisory From the American Heart Association Nutrition 
Subcommittee of the Council on Nutrition, Physical Activity, and 
Metabolism; Council on Cardiovascular Nursing; and Council on 
Epidemiology and Prevention

William S. Harris, Dariush Mozaffarian, Eric Rimm, Penny 
Kris-Etherton, Lawrence L. Rudel, Lawrence J. Appel, 
Marguerite M. Engler, Mary B. Engler, and Frank Sacks
Circulation. 2009;119:902–907

Cross-sectional data was used from the Netherlands Study of Depression and Anxiety, 
including persons with current pure depressive disorder (n = 304), current pure anxiety 
disorder (n = 548), current comorbid depressive and anxiety disorder (n = 529), remitted 
depressive/anxiety disorder(s) (n = 897), and healthy controls (n = 634). 



● 7-year follow-up study of young individuals with an ultra-high risk (UHR) phenotype. 
● Secondary analysis of the Vienna omega-3 study, a longitudinal study of omega-3 PUFAs 

in individuals at UHR for psychosis (n = 69). 
● Levels of n-6 and n-3 PUFAs were measured erythrocyte membranes at intake
● A higher n-6/3 PUFA ratio at baseline predicted mood disorders in UHR individuals

(OR= 1.89, 95% CI = 1.075–3.338, P = 0.03).

● Predictive capacity of these findings was specific to mood disorders.

How have changes in food affected your patients?

Brain Basics







Neurotransmitters

Dopamine Serotonin Norepinephrine

GABA Glutamate

Brain-Derived Neurotrophic Factor 
(BDNF)

• Promotes neuron development, 
function, and survival

• Most abundant neurotrophin
• BDNF & it’s TrkB receptor 

Everywhere!

BRAIN GROW!



Adult Hippocampal Neurogenesis (AHN)

• Birth of New Neurons
• Adult neurogenesis 

hippocampus
• Associated with learning 

and memory
• New Framework?

Weiss, B. Neurotoxicology 30.5 (2009): 832-50 Subventricular
 Zone

Dentate 
Gyrus

Areas of Adult Hippocampal Neurogenesis

BDNF & Neuropsychiatric Disorders

• Lower serum BDNF observed in MDD, 
PTSD, schizophrenia, and AD

• Expression down-regulated in rodent 
models of anxiety and depression

• Val66Met polymorphism associated with 
depression

• Associated with the severity of Alzheimer’s 
• May predict antidepressant response

More Junk Food = Fewer Neurons?
• Rats fed high-fat + refined 

sugars decrease in 
hippocampal BDNF and 
mRNA (Molteni et al., 2002) 

• Western diet shown to impair 
hippocampal neurogenesis in 
male rats (Lindgvist et al., European Journal 
of Neurology 2006)

• Decrease in plasma BDNF 
reported within 6 hours after a 
high-fat meal in 18 young men 
(Karczewska-Kupczewska et al., 2012)

Molteni, R., et al. Neuroscience 112.4 (2002): 803-14. 



The Microbiome



“…little living animalcules, 
very prettily a-moving.”

Anton van Leeuwenhoek, 1683

image from wikimedia commons

Commensals

• Gut inhabited by 100 trillion microorganisms

• 10x the number of cells in the human body

• Co-exist with gut pathogens, regulate the 
immune and endocrine systems, and 
modulate digestion (K2, Butyrate, fructose)

Bi-directional communication

• Take a mouse away from his or her 
mother, the gut flora is altered

• Stress and sleep deprivation are 
known to affect human gut flora

• 200-600 million neurons directly 
connecting the gut and the brain

Common Language

• Lactobacillus and Bifidobacterium species are 
known to produce GABA. 

• Escherichia, Bacillus, and Saccharomyces 
produce norepinephrine.  

• Candida, Streptococcus, Escherichia, and 
Enterococcus produce serotonin.

• Bacillus and Serratia produce dopamine. 





●  Six eligible studies 
● Across all five phyla, nine genera were higher in MDD (Anaerostipes, Blautia, Clostridium, 

Klebsiella, Lachnospiraceae incertae sedis, Parabacteroides, Parasutterella, 
Phascolarctobacterium, and Streptococcus), six were lower (Bifidobacterium, Dialister, 
Escherichia/Shigella, Faecalibacterium, and Ruminococcus), and six were divergent 
(Alistipes, Bacteroides, Megamonas, Oscillibacter, Prevotella, and Roseburia). 

● No consensus has emerged from existing human studies of depression and gut microbiome 
concerning which bacterial taxa are most relevant to depression. 

● Future directions? studying microbial functioning may be more productive than a purely 
taxonomic approach to understanding the gut microbiome in depression.

Human Microbiome
3,300,000+ genes



Nutritional Psychiatry

The Evidence

“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.” 

Better diet quality relates to larger brain tissue volumes

N = 4447 from Population-based Rotterdam Study

Participants underwent dietary assessment and brain MRI scanning between 2005 and 
2015. 

A diet quality score (0–14) was calculated reflecting adherence to Dutch dietary 
guidelines. 

Brain MRI of brain tissue volumes, white matter lesion volume, lacunes, and cerebral 
microbleeds.

Better diet quality related to larger brain volume, gray matter volume, white matter 
volume, and hippocampal volume. Diet quality was not associated with white matter lesion 
volume, lacunes, or microbleeds. 

High intake of vegetables, fruit, whole grains, nuts, dairy, and fish and low intake of 
sugar-containing beverages were associated with larger brain volumes.

Pauline H. Croll, Trudy Voortman, et al.
Neurology Jun 2018, 90 (24) e2166-e2173; 
DOI:10.1212/WNL.0000000000005691



Depression

• Mediterranean/Traditional Dietary Pattern
• Seafood/Omega-3s
• B-vitamins
• More Plants
• Microbiome/Fermented Foods
• Limit Highly Processed Foods

This study examined the extent to which the high-prevalence mental disorders are related to habitual diet in 
1,046 women ages 20–93 years randomly selected from the population.

A "traditional" dietary pattern characterized by vegetables, fruit, meat, fish, and whole grains was associated 
with lower odds for major depression or dysthymia and for anxiety disorders. 

A "western" diet of processed or fried foods, refined grains, sugary products, and beer was associated with a 
higher GHQ-12 score. 

 A traditional dietary pattern comprised mainly vegetables, fruit, beef, lamb, fish, and whole-grain foods, while 
a western pattern comprised foods such as meat pies, processed meats, pizza, chips, hamburgers, white bread, 
sugar, flavored milk drinks, and beer. 

 The 12-item General Health Questionnaire (GHQ-12) was used to measure psychological symptoms, and a 
structured clinical interview was used to assess current depressive and anxiety disorders.

There was also an inverse association between diet quality score and GHQ-12 score that was not confounded 
by age, socioeconomic status, education, or other health behaviors.

Western 1.52 (0.96-2.41) 0.76 (0.49-1.18)

Traditional 0.65 * (0.43-0.98) 0.68* (0.47-0.99)

Modern 1.29 (0.96-1.73) 0.93 (0.69-1.24)

Dysthymia/MDD       Anxiety

Dietary Pattern & Depressive Symptoms
Akbaraly et al. British Journal of Psychiatry 2009

• Whitehall II Study – British Civil Service Workers 1985
• 8 evaluations survey plus clinical exam
• ‘Whole Food’ pattern: Vegetables, fruits and fish 
• ‘Processed Food’ pattern: high consumption of 

sweetened desserts, chocolates, fried food, processed 
meat, pies, refined grains, high-fat dairy 

• Covariates included: age, gender, marital status, 
employment grade and education, smoking, physical 
activity CAD, HTN.



Teen Depression and Diet

Jacka FN Aust N Z J Psychiatry 2009

• 7,114 adolescents 

• Diet ranked by quintiles of 
“healthy” and “unhealthy”

• Teens with lowest quality diet 
were 79% more likely to get 
depressed 

• Linear relationship of dietary 
quality and risk of depressive 
symptoms

Food Insufficiency is Positively Associated with

• Food-insufficient Adolescents:
• 4X more likely to have had dysthymia 
• 2X more likely to have thoughts of death
• 5X more likely to have attempted suicide
• Of community dwelling, lower socio-economic 

status (SES) elderly, 47% were depressed and 
food insufficiency increased the risk of 
depression by ten times  

Alaimo K et al. Family Food Insufficiency, but Not Low Family Income, Is Positively Associated with Dysthymia and 
Suicide Symptoms in Adolescents. J Nutr. 2002; 132(4):719-25. 

Dysthymia & Suicide in Adolescents

The Mediterranean Diet
Does Good Food = Good Mood?

• Sánchez- Villegas A et al.  Arch of Gen Psychiatry 2009

Model 1 sex, age, smoking status , BMI, physical activity, energy intake, 
employment 
Model 2 Excluded Participants w/depression dx in first 2 years
Model 3 Excluded Participants with antidepressant on f/u, No DX



5.5 Hours over 2 Years
Healthy Choices, Meal Planning, Cost
N= 95 (77% completion 2 year study)
40-50% Reduction Depression Symptoms

Beck 9.9 → 5.9

SMILES

• 12-week, parallel-group, single blind, RCT
• Adjunctive dietary intervention vs. social 

support”befriending” protocol
• 7 individual nutritional consulting sessions clinical 

dietician. 
• N = 67 (diet intervention, n = 33; control, n = 34). 

• Remission (MADRS score <10) 32.3% (n = 10) 

intervention and 8.0% (n = 2) controls respectively

• Number needed to treat (NNT) based on remission 

scores was 4.1 (95% CI of NNT 2.3–27.8). 



N = 152

MedDiet cooking workshops for 3 months + fish oil 6 
months vs. social groups for 3 months. 

Depression scores improved by 45% in the MedDiet, 
26.8% in the Social group. 

Changes sustained at 6 months.

N = 1025 

12-month follow-up, 105 (10%) developed MDD: 25 (9.7%) in placebo without 
therapy, 26 (10.2%) in placebo with therapy, 32 (12.5%) in supplement without 
therapy, and 22 (8.6%) in supplement with therapy group. None of the treatment 
strategies affected MDD onset. 

One person in the supplementation with therapy group, died. Twenty-four patients in 
each of the placebo groups and 24 patients in the supplementation with therapy 
group were hospitalized, and 26 patients in the supplementation-only group were 
hospitalized.

•

1. Follow ‘traditional’ dietary patterns, such as the 
Mediterranean, Norwegian, or Japanese diet

2. Increase consumption of fruits, vegetables, legumes, 
wholegrain cereals, nuts, and seeds

3. Include a high consumption of foods rich in omega-3 
polyunsaturated fatty acids

4. Replace unhealthy foods with wholesome nutritious foods
5. Limit your intake of processed-foods, ‘fast’ foods, 

commercial bakery goods, and sweets.

RESEARCH QUESTION

→  What are the most nutrient dense foods to prevent and 

promote recovery from depressive disorders ? 



Anxiety Disorders 
• Choline
• Omega-3s
• Microbiome/probiotics
• Gluten
• Caffeine and theobromines
• Dietary Pattern

Increased consumption of Western foods, or a more 
modern dietary pattern, correlates with elevated risk 
for anxiety disorder by 25%-29%.

*Sugar, food sensitivities and meal timing

Jacka FN, Mykletun A, Berk M, Bjelland I, Tell GS. The association between habitual diet quality and the 
common mental disorders in community-dwelling adults: the Hordaland Health study. Psychosom Med. 
2011;73:483-490.

45,826 participants were included; 

Majority non-clinical depression (n = 15 studies). 

Dietary interventions significantly reduced depressive symptoms 
(g = 0.275, 95% CI = 0.10 to 0.45, p = .002). 

No effect of dietary interventions was observed for anxiety 

(k = 11, n = 2270, g = 0.100, 95% CI = −0.04 to 0.24, p = .148).

Choline in anxiety and depression: the Hordaland Health Study.
Am J Clin Nutr.  2009; 90(4):1056-60 (ISSN: 1938-3207)

Bjelland I; Tell GS; Vollset SE; Konstantinova S; Ueland PM

● N = 5918
● Hospital Anxiety and Depression Scale
●  Lowest plasma choline quintile significantly 

associated with high anxiety levels (OR: 1.33)
● No relationship choline and depression



Fermented foods, neuroticism, and social anxiety
Psychiatry Res.  2015; 228(2):203-8 (ISSN: 1872-7123)
Hilimire MR; DeVylder JE; Forestell CA

● Cross sectional, Self-report
● N=710 youth, measures fermented food consumption, 

neuroticism, and social anxiety.
● Fermented food consumption significantly and independently 

predicted social anxiety. 
● In participants with high neuroticism, higher frequency of 

fermented food consumption was associated with fewer 
symptoms of social anxiety. 

● Probiotics may have a protective effect against social anxiety 
symptoms for those at higher genetic risk (trait neuroticism.)

● Possible low-risk intervention for reducing social anxiety.

Reis DJ, Ilardi SS, & Punt SEW. The anxiolytic effect of probiotics: A systematic 
review and meta-analysis of the clinical and preclinical literature. PLoS One. 2018; 
13(6): e0199041. 

The anxiolytic effect of probiotics: A 
systematic review and meta-analysis of the 
clinical and preclinical literature. 
PLoS One. 2018

● 22 animal and 14 human clinical trials
● “No conclusive human evidence.”
● Most evidence for Lactobacillus rhamnosus 

Anxiety and the Microbiome

● Lactobacillus helveticus R0052 and Bifidobacterium longum R0175 
● Hospital anxiety and depression scale (HADs)

Hopkins symptoms checklist (HSCL-90)

“beneficial effects on anxiety and depression 
related behaviors in human volunteers.”

Messaoudi M, Violle N, Bisson JF, Desor D, Javelot H, Rougeot C. Beneficial psychological effects of a probiotic 
formulation (Lactobacillus helveticus R0052 and Bifidobacterium longum R0175) in healthy human volunteers. 
Gut Microbes. 2011;2:256-261. 

N=33, healthy women with healthy GI tract

4 wks Fermented Milk Product Probiotic vs. control vs. nothing 
Bifidobacterium animalis, Streptococcus thermophiles, Lactobacillus bulgaricus, and Lactococcus 
lactis

fMRI x 2 Emotional faces  attentention task, rapid preconcious 
regulatory system for threats

“Alterations in intrinsic activity of resting brain indicated that ingestion 
of FMPP was associated with changes in midbrain connectivity.”



35 patients, celiac disease
1 year gluten-free diet (GFD)

At baseline:
72% with significant levels of anxiety
24% of 59 healthy controls. 

Over 1 year, GFD patients anxiety decreased 25%
No change in depression
No significant change in the control group

Addolorato G, Capristo E, Ghittoni G, et al. Anxiety but not depression decreases in coeliac patients after 
one-year gluten-free diet: a longitudinal study. Scand J Gastroenterol. 2001;36:502-506.

Pregnant women enrolled from 1991–1992 in ALSPAC (n 9,530). 

Dietary patterns by FFQ (food frequency questionnaire).

32 weeks of gestation symptoms of anxiety measured with Crown-Crisp Experiential 
Index

Highest tertile of the health-conscious (OR 0.77; 0.65–0.93) and the traditional (OR 0.84; 
0.73–0.97) pattern scores were less likely to report high levels of anxiety symptoms. 

Women in the highest tertile of the vegetarian pattern score (OR 1.25; 1.08–1.44) were 
more likely to have high levels of anxiety

Women with no n-3 PUFA intake from seafood (OR 1.53; 1.25–1.87) versus intake of 
>1.5 grams/week reported higher anxiety

Omega-3 supplementation lowers inflammation and anxiety in medical 
students: a randomized controlled trial.
Brain Behav Immun.  2011; 25(8):1725-34 (ISSN: 1090-2139)

Kiecolt-Glaser JK; Belury MA; Andridge R; Malarkey WB; Glaser R

● 68 medical students,  n-3 2.5 g/day (2085 EPA+384 DHA) vs. placebo
● parallel group, placebo-controlled, double-blind 12-week RCT
● 20% reduction anxiety symptoms, no change in depressive symptoms
● 14% decrease in lipopolysaccharide stimulated interleukin 6 production
● n-6:n-3 ratios led to lower anxiety, reductions in stimulated IL-6 and tumor 

necrosis factor alpha (TNF-α) production 
● Suggest that n-3 supplementation can reduce inflammation and anxiety
● First evidence that n-3 may have potential anxiolytic benefits for individuals 

without an anxiety disorder diagnosis

Do n-3 decrease proinflammatory cytokine production and depressive and 
anxiety symptoms in healthy young adults?

Caffeine and Panic Disorder



Case Study BK

• 27 year old, female,  attorney, married
• Panic attacks,  worsened by mother’s death
• Most often during evening commute
• Food sensitivity to sesame, soy and more
• Excellent initial reponse to sertraline (Zoloft)
• Cooks with husband, motivated
• Adopts Paleo style diet

Cognitive Impairment and Dementia

● MIND and Mediterranean
● Ketones and Ketogenic Diets (neeed to add in)
● Vitamin B12
● Phytonutrients
● Omega-3s

n = 960 participants of the Memory and Aging Project

MIND diet score captures neuroprotective dietary components 

MIND score was positively associated with slower decline in global 
cognitive score and with each of 5 cognitive domains. 

7.5 years younger in age (top tertile vs the lowest)



B12, Biomarkers, Brain Aging

• 107 community-dwelling volunteers 61-87 yrs 
without cognitive impairment. 

• Assessed yearly by clinical examination, MRI 
scans, and cognitive tests. 

• Blood was collected at baseline for 
measurement of plasma vitamin B

12
, 

transcobalamin (TC), holotranscobalamin 
(holoTC), methylmalonic acid (MMA), total 
homocysteine (tHcy), and serum folate.

Vogiatzoglou A et al. 
Vitamin B12 status and rate of brain volume loss in community-dwelling elde
rly. Neurology. 2008 Sep 9;71(11):826-32. 

• A lower level of vitamin B12 (bottom tertile 308 pmol/L) was 
associated with increased rate of brain volume loss 

(odds ratio 6.17, 95% CI 1.25–30.47)

• The association was similar for low levels of holoTC (54 pmol/L) 
(odds ratio 5.99, 95% CI 1.21–29.81) 

• High levels of MMA or tHcy or low levels of folate were not 
associated with brain volume loss.

• Low vitamin B12 status a modifiable cause of brain atrophy and 
cognitive impairment?

Vogiatzoglou A et al. 
Vitamin B12 status and rate of brain volume loss in community-dwelli
ng elderly. Neurology. 2008 Sep 9;71(11):826-32. 

B12 & Rate of Cognitive Decline

• 549 Community Dwelling Seniors

• Framingham Data, Follow-up 8 years

•  Lowest 2/5ths of B12 accelerated decline MMSE

• *Folate levels >20.2 nmol/L = 1pt/year loss MMSE

• “Plasma vitamin B-12 levels from 187 to 256.8 
pmol/L predict cognitive decline.”

Morris MS et al Vitamin B-12 and folate status in relation to decline in 
scores on the mini-mental state examination in the framingham heart 
study. J Am Geriatr Soc. 2012 Aug;60(8):1457-64. 



Balwinder Singh et al. Association of Mediterranean Diet with Mild 
Cognitive Impairment and Alzheimer’s Disease: A Systematic Review 
and Meta-Analysis. Journal of Alzheimer’s Disease 39 (2014) 271–282

 

MCI, AD, and the Mediterranean Diet 

• Meta-analysis of 5 studies, 7,537 patients
• Highest MeDi tertile had 33% less risk of MCI or AD 

compared to lowest Medi tertile
(adjusted HR = 0.67; 95% CI,0.55–0.81; p< 0.0001)

• Each one-point increase MeDi score in cognitively 
normal individuals was associated with an 8% reduced 
risk of developing AD

Balwinder Singh et al. Association of Mediterranean Diet with Mild Cognitive 
Impairment and Alzheimer’s Disease: A Systematic Review and 
Meta-Analysis. Journal of Alzheimer’s Disease 39 (2014) 271–282

“Interpretation: The data suggest that specific gut microbial 
signatures may depict the mild cognitive impairment and that 
the MMKD can modulate the gut microbiome and metabolites 
in association with improved AD biomarkers in CSF.”



Consumption of approximately 1 serving per day of green leafy vegetables and foods rich in 
phylloquinone, lutein, nitrate, folate, α-tocopherol, and kaempferol may help to slow cognitive 
decline with aging.

Bipolar Disorder

• Omega-3s
• Microbiome
• Ketogenic Diets
• Inflammation
• Nitrates
• Lifestyle Modification 

Seafood Consumption

- 



Conclusions: The meta-analytic findings provide strong evidence 
that bipolar depressive symptoms may be improved by 
adjunctive use of omega-3. The evidence, however, does not 
support its adjunctive use in attenuating mania.

 
• n = 60 individuals assessed during a hospital stay for acute mania
• n= 39 at a 6-month follow-up vs 143 non-psychiatric controls. 
• Baseline  mania vs control had significantly increased levels of IgG 

antibodies to gliadin, but not other markers of celiac disease, 
• Levels were not significantly different from those of controls at the 

six month follow-up. Among the individuals with mania, elevated 
levels at follow-up were significantly associated with 
re-hospitalization in the 6-month follow-up period.

N=66 patient admitted for bipolar disorder, manic phase

24 weeks of adjunctive probiotics vs. adjunctive placebo 
(Lactobacillus rhamnosus strain GG and Bifidobacterium animalis subsp. lactis strain Bb12) 

8/33 patients readmitted probiotic group
24/33 rehospitalizations placebo

Fewer days rehospitalized (mean 8.3 vs 2.8 days for placebo and probiotic 
treatment)

Inflammatory Index measured. 
90% reduction of hospitalization in patients with highest inflammation scores



N = 1,000 people with and without psychiatric disorders 

Used to cure meats such as beef jerky, salami, hot dogs and other 
processed meat snacks. 

People hospitalized for an episode of mania had more than three times 
the odds of having ever eaten nitrate-cured meats than people without a 
history of a serious psychiatric disorder.

Schizophrenia 

Omega 3 fatty acids
Gluten

Challenges
• Lower SES
• Food sources (shelters, soup kitchens etc)
• Metabolic syndrome and antipsychotics



The Vienna Study

● RCT Omega-3 vs placebo trial in high risk teens (median 6.7 years)

● Brief intervention with omega-3 PUFAs reduced both the risk of 
progression to psychotic disorder and psychiatric morbidity in 
general in this study. 

● The majority of the individuals from the omega-3 group did not 
show severe functional impairment and no longer experienced 
attenuated psychotic symptoms at follow-up.

● Nine studies: 1 RCT, 1 open label pilot, 7 cross-over 

● GFD well tolerated by patients with schizophrenia

● Six studies demonstrated positive effects

● Non-randomized, publication bias, heterogeneity of study design
 

● CATIE Trial: 23.4% gliadin antibodies vs 2.9% of controls

ADHD

Dietary Pattern and ADHD

N=  120 children and adolescents (60 with newly diagnosed ADHD and 60 
controls)

Lower adherence to a Mediterranean diet associated with ADHD diagnosis 
(odds ratio: 7.07)

Lower frequency of consuming fruit, vegetables, pasta, and rice and higher 
frequency of skipping breakfast and eating at fast-food restaurants were 
associated with ADHD diagnosis (P < .05). 

High consumption of sugar, candy, cola beverages, and non-cola soft drinks (P 
< .01) and low consumption of fatty fish (P < .05) were also associated with a 
higher prevalence of ADHD diagnosis.

Alejandra Ríos-Hernández, José A. Alda, Andreu Farran-Codina, Estrella Ferreira-García, Maria Izquierdo-Pulido (2017). The 
Mediterranean Diet and ADHD in Children and Adolescents. Pediatrics. VOLUME 139 / ISSUE 2

Nigg, T et al. (2012). Meta-Analysis of Attention-Deficit/Hyperactivity Disorder or Attention-Deficit/Hyperactivity Disorder 
Symptoms, Restriction Diet, and Synthetic Food Color Additives. J Am Acad Child Adolesc Psychiatry. 51(1): 86–97.e8. 
doi:10.1016/j.jaac.2011.10.015.



● Twenty-four publications met inclusion criteria for 
synthetic food colors

● A random-effects meta-analytic model generated 
summary effect sizes.

● Restriction diets reduced ADHD symptoms at an effect 
of g = 0.29 (95% CI, 0.07– 0.53)

● In psychometric tests of attention, the summary effect 
size was 0.27 (95% CI = 0.07–0.47; p = .007)

● An estimated 8% of children with ADHD may have 
symptoms related to synthetic food colors. 

The INCA Trial: Food and ADHD
• 100 Children (4-8 yrs) with ADHD 

• Elimination Diet - Rice, turkey, 
lamb, vegetable, fruits, margarine, 
vegetable oil, tea, pear juice and 
water.

• After 6 weeks - 32 of 41 
responded (78%) children showed 
behavior improvement

Pelsser LM et al. (INCA study). The Lancet 2011

Omega 3 Supplementation and ADHD
N=95, randomized, double-blind placebo-controlled 16 weeks trial

Supplementation with the omega-3 fatty acid mix 

Increased EPA and DHA concentrations in erythrocyte membranes 

Improved working memory function,

 No effect on other cognitive measures and parent- and teacher-rated 
behavior. 

Improved working memory correlated significantly with increased EPA, 
DHA and decreased AA.

Widenhorn-Muller, K et al. Effect of supplementation with long-chain ω-3 polyunsaturated fatty acids on behavior and cognition in 
children with attention deficit/hyperactivity disorder (ADHD): A randomized placebo-controlled intervention trial.Prostaglandins, 
Leukotrienes and Essential Fatty Acids Volume 91, Issues 1–2, July–August 2014, Pages 49-60

Addiction

• Substance use impact on digestion
• Nutritional deficiencies 
• Alcohol and blood sugar
• Refeeding syndrome
• Sugar cravings
• Food as diversion and form of stimulation
• Culinary training program

– sense of purpose, pride, self care



Q & A
How was lunch? What was different?

● B-vitamins
● Fat Soluble Vitamins
● Minerals
● Fats
● PUFAs
● Probiotics and Prebiotics
● Anti-nutrients

Key Nutrients
“Nutritionism”

Vitamin B-12

DHA – Omega-3





A Story: The First Vitamin

1878 - 25%-40% of Japanese naval 
personnel were afflicted by beriberi.

Kanehiro Takaki, a Japanese surgeon, when 
the symptoms were ameliorated by 
supplementing the primarily white rice diet.

1886  - By altering the naval diet beriberi 
incidence dropped to 0.04%.  Kanehiro Takaki

Japanese Surgeon

Function in the Brain:
1. Methylation Cycle
2. Cell division/DNA replication
3. 4x Higher concentration CSF

Links to Illness:

o Neural Tube Defects
o Depression
o Cancer
o Heart disease

Top Food Sources:
o Leafy greens
o Lentils
o Black-eyed peas
o Asparagus
o Beef liver
o Eggs

Intake/Deficiency:
o Ages 9-18 yrs 300-400 μg
o 19% of adolescent girls are deficient
o Up to 50% of patients with 

depression deficient

Vitamin B9 - Folate



● Traditional Chinese diets (rich in folate) have high serum folate 
concentrations and very low lifetime rates of major depression. 

● Low folate levels linked to a poor response to antidepressants, and 
treatment with folic acid shown to improve response to antidepressants. 

● High B12 status may be associated with better treatment outcome. 
● Folate and vitamin B12 are major determinants of one-carbon metabolism, 

in which S-adenosylmethionine (SAM) is formed. 
● Increased plasma homocysteine as functional marker of both folate and 

B12 deficiency. 
● Increased homocysteine levels are found in MTHFR C677T polymorphism 

impairs homocysteine metabolism shown to be overrepresented among 
depressive patients. 

● Suggest oral doses folic acid (800 microg daily) and vitamin B12 (1 mg 
daily) to improve treatment outcome in depression.

The Methylation Cycle

Miller AL. The methylation, neurotransmitter, and antioxidant 
connections between folate and depression. Altern Med Rev. 
2008;13(3):216-26.

© 2014 Drew Ramsey, MD

© 2014 Drew Ramsey, MD

Vitamin B12

Brain Functions
1. Myelin 
2. Serotonin, dopamine 
3. Homocystiene

Links to Illness:
• Depression
• Cognitive decline
• Anemia

Top Food Sources:
o Seafood esp Bivalves
o Grass Fed Beef, Yogurt, Cheese, Eggs



Improvement on the Conners Adult ADHD Rating Scale (CAARS) DSM-IV symptoms total 
subscale across the three reporters (self, observer and clinician) and groups.

Rucklidge J J et al. BJP 2014;204:306-315

©2014 by The Royal College of Psychiatrists

Vitamin B12
• 10-15% Elderly Deficient
• PPI, H2 Blockers, Achlorydria
• Pernicious Anemia – Auto Immune 
• 25% patients with B12 deficiency 

exhibit neuropsychiatric symptoms 
without hematological findings 
(Lindenbaum et al., 1988). 

Malouf R and Grimley Evans J.  Folic acid with or without vitamin B12 for the 
prevention and treatment of healthy elderly and demented people. Cochrane 
Database Syst Rev 2008 Oct 8;(4):CD004514. 

Folic acid & B12 Supplementation?

 “No consistent evidence either way that 
folic acid, with or without vitamin B12, has 
a beneficial effect on cognitive function of 
unselected healthy or cognitively impaired 
older people.”

Vegans, Vegetarians, and B12

• Serum levels of vitamin B12 and folate 
measured in 689 men 

• Mean serum vitamin B12 lowest among 
vegans (122, 95% CI: 117–127 pmol/l).

• 52% of vegans B12 deficient, 21% “depleted” 
vs 7% of vegetarians (and 1 omnivore)

• Folate concentrations were highest among 
vegans, 1 case deficiency in an omnivore



Around 40% of older adults have vitamin B12 
(cobalamin) deficiencies, most due to malabsorption

Neuropsychiatric manifestations associated with 
vitamin B12 deficiency include motor, sensory, and 
autonomic symptoms; cognitive impairment; and mood 
and psychotic symptoms.

Some of these symptoms include paresthesias, ataxia, 
proprioception and vibration loss, memory loss, 
delirium, dementia, depression, mania, hallucinations, 
delusions, personality change, and abnormal behavior

Vitamin D
● Neurosteroid
● Supplements, Sun, Food
● VDR
● Transcription regulation



● Vital D Study n=2258 community dwelling women
● Annual Fall Dose 500,000 IU Vitamin D3 → 41% higher Vit D level

● Followed 3-5 years GHQ-12, SF-12, WHO Wellbeing Index

Function in the Brain:

1. Protects Neuron Membranes
2. Vascular Health 
3. Decreases inflammation
4. Gene Regulation

Link to Illness:
o Depression
o Alzheimer’s Disease 
o Cancer
o Heart disease

Recommended Intake:
o Ages 4-8 years require 7 mg
o Ages 9-13 years require 11 mg 
o People on low-fat diets are at risk

Top Food Sources:
o Almonds
o Olive oil
o Avocado
o Sunflower seeds
o Peppers
o Tomatoes

VITAMIN E’S

*TOP % FOOD INSuFFICIENCY IN US

● 141 Cognitively Impaired Men
● Higher incidence of cognitive impairment was found in the middle [OR 

(95% CI): 3.41 (1.29–9.06)] and highest [OR (95% CI): 2.89 (1.05–7.97)] 
tertiles of the 5-NO2-γ-tocopherol/γ-tocopherol ratio.



Iron
Function in the Brain:

1. Transports oxygen to the brain
2. NT Synthesis (dopamine, NE and 

serotonin)
3. Essential for brain development
4. 10-15% Women 18-40 are

deficient, IRREVERSIBLE

Link to Illness:
o Low cognitive ability
o Poor learning
o Poor Concentration 
o Anemia
o Depression

Recommended Intake:
o Ages 9-13 years require 8 mg
o Ages 14-18 years require 11-15 mg
o Teenage girls are at great risk of 

deficiency

Top Food Sources:
o Grass-fed beef and lamb
o Beans
o Spinach
o Pumpkin seeds
o Dark chocolate



2957 patients with IDA, with an increased risk of:

unipolar depressive disorder (OR = 2.34, 95% CI = 1.58 ~ 3.46)
bipolar disorder (OR = 5.78, 95% CI = 2.23 ~ 15.05)
anxiety disorder (OR = 2.17, 95% CI = 1.49 ~ 3.16)
autism spectrum disorder (OR = 3.08, 95% CI = 1.79 ~ 5.28)
attention deficit hyperactivity disorder (OR = 1.67, 95% CI = 1.29 ~ 2.17) 
tic disorder (OR = 1.70, 95% CI = 1.03 ~ 2.78)
developmental delay (OR = 2.45, 95% CI = 2.00 ~ 3.00)
mental retardation (OR = 2.70, 95% CI = 2.00 ~ 3.65)

Top Iron Foods (per 100grams)

28mg (155%)

23 mg (129%) 

15mg (83%)

6.1mg (34%)

17mg (97%)



Swardfager, W et al (2013) Zinc in Depression: A Meta-Analysis. Biological Psychiatry
Volume 74, Issue 12, Pages 872-878 

Oysters 3oz

Beef 3oz

Pork 3 oz

Yogurt 8oz

Kidney Beans (1/2cup)

Fortified Cereal

Zinc: Top Sources

154mg  (1029%)

7mg (47%)

2.9mg (19%)

1.7mg (11%)

1mg* (7%)

15-30mg



Magnesium

• 24 grams of Magnesium in a human
• Most ATP exist in body at MgATP
• Essential in Ion transport and LTP
• Low Mg leads to increased inflammation
• Mg depletion animal models → Depressive 

behaviors
• Essential to Vitamin D synthesis
• First Human Trial in Depression 1921

 
Jacka FN Aust N Z J Psychiatry. 2009 Jan;43(1):45-52.

Magnesium intake association with depression

• Hordaland Health Study Norway
• 5708 Adult Age 46-76 
• FFQ-169, HADS

Murck H. Psychiatric Res. 2013 Jul;47(7):955-65



World’s Healthiest Foods www.whfood.com

Omega-3 Fatty Acids

Docosahexaenoic acid (DHA)
22:6(n-3)

(8% of brain dry weight)

Eicosapentaenoic acid (EPA)
20:5(n-3)

Alpha-linolenic acid (ALA)
18:3(n-3)



Where Does DHA Come From?

Neurocellular Modulation 
by Omega-3 Fatty Acids

© 2014 Drew Ramsey, MD

Omega-3s, Depression, Dementia

• O-3 fatty acid levels are lower in major depression vs. 
normal controls (Lin et al., 2010)

• O-3 levels are significant predictors of future suicide 
attempt (Sublette et al., 2006) 

• O-3 PUFAs sig. improve depression in patients with clearly 
defined depression (ES = 0.69, p = .002) (Lin et al. 2007)

• Higher DHA (mol %) associated w/ better performance on 
tests of nonverbal reasoning,  mental flexibility, working 
memory, and vocabulary (Muldoon et al., 2010)

• MIXED DATA, EPA>DHA appears best. 
• Treatment vs. Prevention, Fish vs. Fish Oil



Meta-analysis of double-blind randomized placebo-controlled trials of omega-3 fats to 
treat depression

Analyzed 26 studies, 2160 total participants. 

The meta-analysis showed an overall beneficial effect of omega-3 polyunsaturated 
fatty acids on depression symptoms (SMD = −0.28, P = 0.004). 

Compared with placebo, EPA-pure (=100% EPA) and EPA-major formulations (≥60% 
EPA) demonstrated clinical benefits with an EPA dosage ≤1 g/d, whereas DHA-pure 
and DHA-major formulations did not exhibit such benefits. 

Current evidence supports omega-3 PUFAs EPA ≥ 60% dosed ≤1 g/d would have 
beneficial effects on depression. 

● Estimated consumption of soybean oil increased >1000-fold from 1909 to 1999. 
● The availability of linoleic acid (LA) increased from 2.79% to 7.21% of energy 
● The ratio of LA to ALA increased from 6.4 in 1909 to 10.0 in 1999.

Predicted net effects of these dietary changes:
● Declines in tissue n--3 highly unsaturated fatty acid status 

○ (36.81%, 1909; 22.95%, 1999) 
● Declines in the estimated omega-3 index (8.28, 1909; 3.84, 1999).

Daley, C et al (2010). A review of fatty acid profiles and antioxidant content in grass-fed and grain-fed beef. Nutrition Journal 
9:10. https://doi.org/10.1186/1475-2891-9-10



Fish and fat intake and prevalence of 
depressive symptoms during pregnancy

• Cross-sectional study assessing 
depressive symptoms and dietary 
intake in 1745 pregnant women

• Greater intake of fish, EPA, and DHA 
independently associated with lower 
prevalence of depressive symptoms

• Higher total fat and saturated fat intake 
independently associated with higher 
prevalence of depressive symptoms 
during pregnancy 

Miyake, Y. (2013). Fish and fat intake and prevalence of 
depressive symptoms during pregnancy in Japan: Baseline 
data from the Kyushu Okinawa Maternal and Child Health 
Study. Journal of Psychiatric Research, 572-578.



Top Nutrients

Probiotics

A substance which stimulates the growth of microorganisms, especially 
those with beneficial properties (such as those of the intestinal flora).



Antinutrients

Gluten
Lectin
Oxalates
Phytic Acid
Nightshades



=Lectins

Proteins ubiquitous in plants
Bind to carbohydrates
Play role in immune system
Highest levels in legumes, tuber, 
grains, and nightshades
May be resistant enough to 
digestion especially when raw. 
Can be useful to cook, soak or 
sprout.

Role in patients with autoimmune 
conditions?

Solanaceae The Nightshades

Many species are highly poisonous, including 
Atropa belladonna

Solanine
May aggravate arthritis 
pain or inflammation?
Toxic in high doses

Common Edible nightshades: white potatoes, 
tomatoes, eggplant, bell peppers, cayenne 
pepper, paprika

Oxalates/ Oxalic Acid

Oxalic acid is organic compound 
Common in plant as oxalates
Bind to cation mineral like calcium 
and prevent absorption 
High intakes may contribute to 
calcium oxalate kidney 
stones(Hönow & Hesse, 2002; 
Ross et al., 1999).

WHY KALE WINS!



Phytic Acid
Protein found in plants especially seeds, nuts, beans, 
and grains.

Binds to the  minerals such as calcium, copper, 
magnesium, iron and zinc. Decreases absorption in the 
gastrointestinal tract 

High daily pulse consumption can result in anemia due to 
iron deficiency. (Tiwari & Singh, 2012)

Other roles? Antioxidant?

Vegetarian and vegans minerals of concern

Soaking, sprouting,fermenting and cooking decreases 

Diet Diversity!

Highest Phytic Acid Brainfoods: pumpkin seeds, 
almonds, wheat germ, beans, walnuts, soy, Brazil nuts

Gluten
Protein found primarily in wheat, 
barley, and rye. 

.5-13% prevalence NCGS 

Can contribute to the manifestation 
of chronic inflammation and 
autoimmune diseases by increasing 
intestinal permeability and initiating 
a pro-inflammatory immune 
response (de Punder, K and 
Pruimbroom, L, 2015)

Nutritional Psychiatry 
Demonstration Part 1 Food Categories



“Seafood, greens, nuts, and 
beans...and a little dark chocolate.”

Leafy Greens

• Folate  “Folium”

• Fiber

• Vitamin K

• Vitamin C

• Calcium*

• Phytonutrients

• The Crucifers

• Nutrient Density



Leafy Greens QUIZ!



• Kale

• Brussels Sprouts

• Arugula

• Mustard Greens

• Mesclun

• Collard Greens

Kale



BRAIN FOOD 

Nutrient Density 
 Culinary Versatility

Local Availability

The Rule of Kale 

Concerns and Solutions

Gas/Too much fiber

Chewing

Cooking/raw

Oxalates

Organic or not?



Kale and Thyroid Function

How much fiber do I need each day?

The American Heart Association = 25 to 30 
grams a day from food, not supplements. 

Currently, dietary fiber intakes among adults in 
the United States average about 15 grams a 
day. 

Leafy Greens: Practical Advice
• Massage thicker greens (kale) before eating raw
• Experiment - many options, find ones you like
• Meal Prep: Sauté leafy greens in the beginning of 

the week and add to meals
• Add a handful of leafy greens to every meal (great 

with eggs for breakfast, in smoothies)
• The Pasta Trick
• Don’t overcook greens - Bright Green!
• Organic matters
• Pesto
• Beet Greens



RainbowRAINBOWS  Colors = 

© 2014 Drew Ramsey, MD

The Flavonoids

Spencer JP. Beyond antioxidants: the cellular and molecular interactions of flavonoids and 
how these underpin their actions on the brain. Proc Nutr Soc. 2010 May;69(2):244-60. 



Photo by 
Ellen Silverman

RAINBOWS 

• Apples
• Blueberries
• Raspberries
• Citrus
• Avocados
• Chocolate



Spices and Herbs

• Turmeric

• Black Pepper

• Rosemary

• Spicy Peppers

• Garlic

• Cinnamon

• Ginger Root

Eat The Rainbow: Practical Advice

Shop in season for access to different colors

Rainbows = Variety

Fun to involve family

Can you eat 5 colors/day?

Vary cooking techniques: roast, saute, steam, raw

Where can you add an additional veggie to your 
meal? (i.e. add a pepper to your mire poix)

Like cabbage? Try purple, green or napa

Potatoes? Try blue, white or red



Nuts & Seeds

    23 Almonds 162 Kcals
25% off!

Vitamin E 37%

Manganese  37%

Magnesium  20%

Protein 6 grams

The Mystery of Nuts

• Walnuts

• Almonds

• Pecans

• Flax Seeds

• Chia Seeds

• Brazil Nuts

• Pumpkin Seeds

• Sesame Seeds

Nuts and BDNF

Sánchez-Villegas A et al. The effect of the Mediterranean diet on 
plasma brain-derived neurotrophic factor (BDNF) levels: the 
PREDIMED-NAVARRA randomized trial. Nutr Neurosci 2011 
Sep;14(5):195-201.

Nuts and Seeds: Practical Advice

Raw vs roasted/salted

Great for snacks

Chocolate covered - great dessert

Add chopped nuts and seeds on top of dishes for 
texture

Add to breakfast yogurt, cereals or smoothies

Add to salads for more protein and crunch

Toast in a pan to bring out the flavors

Make your own trail mix



Legumes and Pulses

• Protein
• Fiber
• Phytonutrient (Skin)
• Manganese
• Copper 

• Small Reds
• Lentils
• Garbanzo Beans
• Black Beans
• Pinto Beans
• Navy Beans Top Nutrients

Lentils & Red Beans

Zinc

Iron

B12

Selenium

LC-Omega-3

6 OystersSeafood

6 Oysters

509%

31%

245%

76%

565mg

Legumes: Practical Advice

To save money, buy dry

Soak overnight for faster cooking time

Baking soda 

Kombu

Quick cooking legumes 

Add to diet slowly, can cause gas

Great in soups. Burritos anyone?

Diversity. Bean Rainbow

Easy add to salads/meals. Great for work.

Dips 



Photo by 
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Seafood

• Omega-3 Fatty Acids

• B12

• Vitamin D

• Zinc

• Iodine

• Chromium 

Top Nutrients
Mussels



We are bound to our bodies like an 
oyster is to its shell.
~ Plato



What’s the 
perfect fish?

?

?

?
??

?

?

?

?

? ?

?
What to do:

1. Eat 8-12 ounces of a variety of fish a week. That’s 2 or 3 servings of fish a week.

2. Choose fish lower in mercury. Many of the most commonly eaten fish are lower in 
mercury. These include salmon, shrimp, pollock, tuna (light canned), tilapia, 
catfish, and cod.

3. Avoid 4 types of fish: tilefish from the Gulf of Mexico, shark, swordfish, and king 
mackerel. Limit white (albacore) tuna to 6 ounces a week.

4. Caution with fish caught from streams, rivers, and lakes. Check for advisory. If 
advice isn’t available, adults should limit such fish to 6 ounces a week and young 
children to 1 to 3 ounces a week and not eat other fish that week.

 

High Omega-3/Low Mercury Fish
Variety of Fish Milligrams of EPA and 

DHA Per 4 Ounces of 
Cooked Fish

Micrograms of Mercury 
Per 4 Ounces of Cooked 

Fish

Mackerel* 1,350 – 2,100 8 – 13 
Shad 2,300 – 2,400 5 – 10 

Oysters 1,550 2
Salmon 700 – 900 2
Herring 2,300 – 2,400 5 – 10 

Sardines 1,100 – 1,600 2
Anchovies 2,300 – 2,400 5 – 10 

Rainbow Trout 1,000 – 1,100 11

*Avoid king mackerel – high mercury content

Adapted from Dietary Guidelines for American 2010 USDA & HHS



Farmed or Wild?

Source/Contamination

Sustainability

Nutrition 

Photo by 
Ellen Silverman

What to look for?

Packed in water or oil?              Sodium?

What kind of oil?



Seafood: Practical Advice
Fishmonger

Bivalves

The “no thank you” bite

Frozen

Ceviche, Sushi - raw fish/texture

> or = 2x per week

Start with mild seafoods

TACOS! Pasta Vongole (clams!). The Grill. 

Use in dressings. All Kale Caesar (anchovy)

Be bold with sauces, herbs and spices

Kernels of Truth About Grains

• Wheat

• Rice

• Oats

• Barley

• Millet

• Quinoa



Facts on Gluten and Grain
• Celiac Disease  1.8% Adults — Auto-Immune Disorder 
• Gluten sensitivity  0.63 - 6%  — Innate Immune Reaction 
• Wheat Allergy  Rare 0.2% — IGE Mediated Food Allergy

• 2013 $10.5 billion USD
• 2018 $17 billion US is 50.3% of market
• 2025 $32.4 billion

• 3.17 Million people with Celiac, 2.6 million are undiagnosed!

• CATIE: IGA antibodies to Gliadin 23% of patients vs 2.3% controls

• Strom S. “A Big Bet on Gluten-Free. New York Times,  Feb. 14. 2014
• Volta U Non-celiac gluten sensitivity: questions still to be answered despite 

increasing awareness. Cell Mol Immunol. Sep 2013 Source: http://physrev.physiology.org/content/91/1/151/F14.expansion.html



Gluten Psychosis?
• 37 y/o F no previous or family psych hx 

increasingly paranoid and psychotic

• No medicines work, psychotic from 2010 - 2013

Case Study: Delusional d/o

• Celiac disease diagnosed

• Gluten-free diet in hospital for 3 months

• Psychosis remits from Aug 2013-Apr 2015

• Ate large amounts of gluten 3X in one week 🡪 
psychotic, hospitalized

• Remits spontaneously after 10 days 
gluten-free in hospital, no meds

Gluten Free Grains

• Amaranth
• Arrowroot
• Buckwheat
• Corn and cornmeal
• Gluten-free flours (rice, 

soy, corn, potato, bean)
• Hominy (corn)
• Millet

• Quinoa
• Rice
• Sorghum
• Tapioca

Grains: Practical Advice

Pasta method, rice cooker

Try combinations of different grains

Ancient grains

Add to salads, soups 

Dress them up! Nuts, seeds, herbs, EVOO, lemon 

Color em up - turmeric, saffron

Handout in your email

Whole Grains vs Processed 

Sourdough

“Brain Food Delivery Vehicle”



Fermented Foods Modulating Commensals

• Diet

• Fermented Foods

• Probiotics

• Prebiotics

• Antibiotics

• Fecal Transplant

3 studies, two administered probiotics as supplementary treatment 
to antidepressants (Kazemi et al. 2018; Akkasheh et al. 2016) and 
one as a standalone treatment (Romijn et al. 2017). 

Both supplementation RCTs reported a significant improvement of 
depressive symptoms with probiotics compared to placebo after an 
8-week treatment. 

The standalone therapy study reported no significant difference in 
depressive scores between groups.



Fermented Foods: Practical Advice

Start small, 1 tbs or ¼ cup of beverage per day.

Experiment: kimchii, sauerkraut, pickles

Make sure to choose live products 
(unpasteurized) 

Take out with each meal - add to salads, eggs, 
cooked veggies, on top of stews, on sandwiches, 
as a snack

Make your own

Beverages

• Green Tea

• Coffee

• Milk

• Hot Chocolate



Beverages: Practical Advice

Water water water… water

Read labels, look at portions per serving

Avoid added sugar

Dilute sweeter drinks with water

Add fruit to your water for color and flavor

Tea

Sparkling beverages

Dairy



Lactose Intolerance or Dairy 
Allergy?

• 65% of population has a reduced ability to digest lactose after 
infancy. 

• Lactose intolerance in adulthood most prevalent in people of East 
Asian descent > 90% of adults in some of these communities. 

• Lactose intolerance lowest in populations with long history of 
dependence on unfermented milk products. About 5% of people 
of Northern European descent are lactose intolerant.

 

• Cow’s milk allergy (CMA) affects 2% to 3% of young children

•

Is all dairy created equally?

-Harder to digest due to bigger fat 
globules 

-Common allergies

-Common intolerance to high 
amount of lactose

-Least nutritious of the three

+Easier to digest because of small 
protein molecules 

+Closest structure to human milk

+least amount of lactose

-Has an atypical musky, sweet 
and salty milk taste

+Creamiest

+Cheap and efficient (sheep 
only eat grass)

+Easiest to digest because 
of small fat and protein 
molecules

+Less acidic than cow's milk



Grassmilk

Fermented Dairy

Yogurt  
10-190 Billion CFU per cup (Dunlap 2009)
6-10 bacterial strains

Kefir
150-950 Billion CFU per cup per ConsumLab.com

12-20 bacterial strains

Sour Cream

Cheese

Cheese



Consumption of milk containing A1 β-casein was associated with increased 
gastrointestinal inflammation, worsening of PD3 (post dairy digestive discomfort) 
delayed transit, and decreased cognitive processing speed and accuracy. 

PD3: bloating, abdominal pain, flatulence, heavy stomach and stomach rumbling. 

Dairy: Practical Advice

Most people don’t need to eat more dairy

Beware of allergies and sensitivities

Organic and grass fed

Plain over sweetened

Full fat

Yogurt instead of cream to thicken sauces

Healthy breakfast option with berries, nuts and 
seeds

Yogurt with honey and fruit vs ice cream

Conjugated Linoleic Acid

Family of 28 isomers of linoleic acid (Omega-6)
 “body composition modulator” at high doses
Supplement used by body builders
Anti-carcinogenic properties?
Cows grazing pasture 500% increase CLA 

Meat and Eggs

• Why talk about meat?
• 270.7 lbs eaten per year
• Heme-iron

– 2 Billion People Deficient
• Protein
• Grass Fed
• Environmental effects and regenerative agriculture



Top Nutrients
Eggs

Function in the Brain:
1. Key to regulating learning, 

memory and anxiety
2. Plays a crucial role in child 

brain development
3. ATTENTION!

Link to Illness:
o Depression
o Anxiety disorders
o Alzheimer’s disease

Recommended Intake:
o Ages 9-13 years require 375 mg
o Girls 14-18 years require 400 mg
o Boys 14-18 require 550 mg
o Vegetarians and vegans are at risk for 

deficiency 

Top Food Sources:
o Eggs
o Wild salmon
o Grass-fed beef
o Chicken

CHOLINE

“Conclusions: Higher consumption of eggs (up to one egg per day) is not associated 
with increased risk of coronary heart disease or stroke. The increased risk of 
coronary heart disease among diabetic patients and reduced risk of hemorrhagic 
stroke associated with higher egg consumption in subgroup analyses warrant further 
studies.”



Modern Meat



Grain-fed Cows Lower In Omega-3 
Count

Corn Fed vs. Grass Fed

Grassfed Beef

Lower in overall fats 

Shift in fatty acid profile

Less myristic (14:0) and palmitic (16:0)

Increased Stearic (18:0)

Increased LC-PUFA

Increased Vit A (pre)3x Vit E, glutathione

Increased CLA

Vitamin E in Grassfed Beef



Sublette E. (Am J Psychiatry  2006)
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Meet the New “Meat”

Fake Meat: Is It Food?



A history of eating nitrated dry cured meat but not other meat or fish 
products was strongly associated with current mania (adjusted odds ratio 
3.49, 95% confidence interval (CI) 2.24–5.45, p < 8.97 × 10−8). 

Lower odds of association were found between eating nitrated dry cured 
meat and other psychiatric disorders. 

Feeding of meat preparations with added nitrate to rats resulted in 
hyperactivity reminiscent of human mania, alterations in brain pathways 
that have been implicated in human bipolar disorder, and changes in 
intestinal microbiota.



Meat And Eggs: Practical Advice

Avoid Processed Meats

Go grassfed and local

Move beyond steaks, burgers and chicken

Meat shares

Meat as a flavor, not as the focus of the meal

Meat snacks - read ingredients

Hard-boiled eggs, egg salad, frittata

Harvard Egg Study

Nutritional Psychiatry 
Demonstration Part 2: 

BrainFoodRx 

Day 3 Overview

The Therapeutic Relationship

Dietary Trends

Mental Health Assessment

Nutritional Psychiatry Assessment 

Practice Session

Summary of Nutritional Psychiatry Interventions



The Therapeutic Relationship 

➢ Alliance building
➢ Frame
➢ Transference and Countertransference
➢ Psychoeducation
➢ Harm Reduction
➢ Motivational Interviewing and Stages of Change
➢ Creativity
➢ Stigma
➢ Culture
➢ Goals

Alliance building

How do we build alliance? 
Engagement
Judgement free zone

Better treatment outcomes
Report higher satisfaction
More likely to bring up challenges
Higher retention rate

Frame

• Sets the therapeutic relationship apart from 
other relationships

• Structure, Rules and Expectations
• Allows comfort and disclosure

Transference and Countertransference

• Transference occurs when a client projects feelings 
about someone else onto their therapist.

• Countertransference occurs when a practitioner 
projects his or her feelings unconsciously onto the 
client. 

• Countertransference can be helpful or problematic.



Psychoeducation

• Important component of nutritional psychiatry

• The process of providing education and 
information to patients/clients.

• Basics of nutrition, cooking, food selection

• Improves outcomes and enhances buy-in

• Do not assume what patients know 

Harm reduction

•

• Taken from drug treatment 
• Emphasis on non-judgement and 

non-coercive treatment
• Goal is to reduce risky or harmful behavior - 

does not require cessation of use
• Meet patients where they are
• Encouraging agency

“I eat like a 12 year old boy.  Plus Pina Colados.”

● 32 yr old single woman, executive assistant with 
long history of anxiety, depression, and ADD

● Lexapro  20mg, WellbutrinXL 300mg,  Adderall XR 
10mg, Ativan 1mg qhs prn

● “I’m nervous a lot, especially at night. I smoke 
and watch netflixs and order in. That helps.”

● “I’m lazy. I dunno. Cereal or a shake, sandwich 
and chips, pizza or burger or mac-n-cheese. Plus 
Pina Colodas.”

Stages of Change



Creativity

• What does creativity mean for you in the clinical space? 
• Trust associations
• Be open to the process
• Be curious
• Multi-determined
• Not necessarily a right answer

Non-Stigmatizing



Understanding Cultural Differences

Free Yourself From Dietary Tribes



Nutritional Psychiatry Clinician Goals

• Increase knowledge, skill, confidence and self-efficacy
• Gradual and culturally appropriate change 
• Dietary Pattern, not perfection
• Work with what they have/meet them where they are

Mental Health Assessment

Basic Labs and Blood Work

B12/MMA
Homocysteine 
CRP and inflammatory markers
Iron and Ferritin
Folate
Thyroid panel
Vitamin D
Celiac?



A mood by any other name Suicide and Safety 

Screening for Eating Disorders

● Anorexia
● Bulimia
● Binge Eating Disorder
● Orthorexia 



Anorexia

● Persistent restriction of energy intake leading to 
significantly low body weight 

● Either an intense fear of gaining weight or of 
becoming fat, or persistent behaviour that interferes 
with weight gain 

● Disturbance in the way one’s body weight or shape is 
experienced, undue influence of body shape and 
weight on self-evaluation, or persistent lack of 
recognition of the seriousness of the current low body 
weight.

Bulimia

● Recurrent episodes of binge eating. An episode of binge eating is 
characterised by both of the following:
○ Eating, in a discrete period of time (e.g. within any 2-hour period), an 

amount of food that is definitely larger than most people would eat 
during a similar period of time and under similar circumstances.

○ A sense of lack of control over eating during the episode.
● Recurrent inappropriate compensatory behaviour in order to prevent 

weight gain, such as self-induced vomiting, misuse of laxatives, diuretics, 
or other medications, fasting, or excessive exercise.

● The binge eating and inappropriate compensatory behaviours both 
occur, on average, at least once a week for three months.

● Self-evaluation is unduly influenced by body shape and weight.
● The disturbance does not occur exclusively during episodes of Anorexia 

Nervosa.

Binge Eating Disorder

● Recurrent episodes of binge eating. 
● The binge eating episodes are associated with three or more of the 

following:
○ eating much more rapidly than normal
○ eating until feeling uncomfortably full
○ eating large amounts of food when not feeling physically hungry
○ eating alone because of feeling embarrassed by how much one is 

eating
○ feeling disgusted with oneself, depressed or very guilty afterward

● Marked distress regarding binge eating is present
● Binge eating occurs, on average, at least once a week for three months
● Binge eating not associated with the recurrent use of inappropriate 

compensatory behaviours as in Bulimia Nervosa and does not occur 
exclusively during the course of Bulimia Nervosa, or Anorexia Nervosa 
methods to compensate for overeating, such as self-induced vomiting.


