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Every person with a brain 
deserves good nutrition!



• The emerging and compelling evidence for nutrition as a crucial factor in 
the high prevalence and incidence of mental disorders suggests that diet
is as important to psychiatry as it is to cardiology, endocrinology, and 
gastroenterology. 

• Evidence is steadily growing for the relation between dietary quality (and 
potential nutritional deficiencies) and mental health, and for the select 
use of nutrient-based supplements to address deficiencies, or as 
monotherapies or augmentation therapies. 

• The members of the International Society for Nutritional Psychiatry 
Research advocate recognition of diet and nutrition as central 
determinants of both physical and mental health.

Lancet Psychiatry, 2015



“Emerging evidence also suggests that relationships 
may exist between eating patterns and some 

neurocognitive disorders and congenital anomalies.”

2015-2020 Dietary Guidelines for Americans



1. Dietary patterns
Healthy
Mediterranean

2015 Dietary Guidelines for Americans Scientific committee evaluated
ONLY data on dietary patterns for depression. 

2. Specific foods
Fish
Olive oil

Fish consumption: a meta-analysis including n=26 studies, n=150,278 
- lower risks of depression. RR= 0.83 (95% CI 0.74 to 0.93)

Li F, et al. J Epidemiol Community Health 2015;0:1–6

Mediterranean dietary patterns to reduce depression? 
fish, olive oil and n-3 HUFAs as causal agents

3. Specific nutrients
n-3 HUFAs

Blood levels: a meta-analysis of n=14 studies with n=3,318 participants
indicate  higher blood levels of n-3 HUFAs are associated with lower risks 
of depression. g= 0.85, p<0.0000 Lin et al,  Biol Psychiatry 2010;68:140–147

6. Olive oil Olive oil, instead of vegetable oils, lowers intake of omega-6 fats and raises 
blood levels of EPA and is associated with lower risk of depression.

Wolfe et al Prog Neuropsychopharmacol Biol Psych. 2009 31;33(6):972-7

4. RCTs

n-3 HUFAs vs. 
placebo

Causal testing: a meta-analysis of n=52 study conditions with n=11,038 
participants indicate EPA rich, n-3 HUFAs treat symptoms in major 
depressive disorders. g=0.61 Hallahan , Hibbeln et al, Br J Psychiatry, 2015 

5. Mechanistic basis Multiple synergistic biological processes: n-3 HUFAs in neuroinflammation, 
dopaminergic and serotonergic function, neurogenesis and the stress axis



Primary
Analysis
n=52 
g=.26 
p=10-6

Hierarchical meta-analysis for omega-3 HUFA trials in depression

DHA Formula
(>50% DHA)
n=11 
g=.02 
p=.78

EPA Formula
(>50% EPA)
n=41 
g=.34 
p=10-7

Hypothesis 1

Clinically 
Depressed
n=21 
g=.61 
p=10-9

Other
populations
n=20 
g=.06 
p=.09

Hypothesis 2

Hallahan, Davis, (Hibbeln group) Br J Psychiatry 2015

Key to tree diagram:
When a branch’s g or n approaches 0, 
no further analysis occurs

Grey boxes contain branches hypothesized to decrease effect size.
Orange boxes contain branches hypothesized to increase effect size.
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Omega-3 HUFAs - Summary of RCTs for Depression

Turner et al N Engl J Med 2008; 358:252-260,  Kirsch I, et al PLoS Med. 2008 5(2):e45,  
Cuijpers P et al Psychol Med. 2010 ;40(2):211-23.

Therapies for Adult Major Depression - Effect sizes (Cohens d) 

Psychotherapy 0.22
Antidepressants 0.30-0.31
EPA enriched omega-3 HUFAs 0.61

 EPA enriched formulations appear to be effective for clinical depressions.

 Participants must have clinically significant depressive symptoms.

 Publication bias in small studies and heterogeneity is evident.

 Larger, appropriately designed studies are indicated. 

 Effect sizes are good in comparison to other therapies.
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n-3 HUFA deficient diets cause a 50%  loss of dopaminergic neurons

Ahmad, Levant et al Neurosci Let (2008) 438 303–307Tyrosine hydroxylase staining



Peak areas(α<0.01): Rt. Superior temporal gyrus and Lt. Insula

Contiguous areas (<0.05): R/L Insula, R/L Lentiform Nucleus, R/L  Claustrum,  R/L Precentral Gyrus,  
R/L  Inferior Frontal Gyrus, Rt. Inferior Frontal Gyrus, Lt. Inferior Temporal Gyrus

Bilateral insula and superior temporal cortex

n-3 HUFAs increase anticipation of total reward in Adult ADHD
Final (16 w) minus baseline, active minus placebo, MID task

Gow et al ( Hibbeln Lab) unpublished, 2017



Homicide Mortality Rates1 and Seafood 
Consumption
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Child - Callous and Unemotional 
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Group x Time, p = .0001

p < .001
d = .52

Mauritius Child Health Project

Age 8-16, 
Randomized, stratified by age, gender
Blinded, 38.7% Creole, 61.3% Indian

n=95 omega-3, n= 89 placebo
6 mo. intervention, 6 mo. follow up 
Child Behavior Checklist (parent)

Raine, Hibbeln et al 2014

1 gm omega-3
or placebo

200 ml smoothie
116 Kcal
Vitamin D (17%)
Antioxidants
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Omega-3 specific
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Parent Psychopathic Personality Inventory 

Parents were less psychopathic when 
their children took omega-3’s

Raine, Hibbeln et al, 2014
portfolio
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Error bars drawn at 2 
standard errors to 
indicate 95% 
confidence interval

Reduced Felony Violent Offences Among Prisoners 
with recommended daily amounts of vitamins, minerals and 

essential fatty acids

UK maximum security prison - 338 offences among 172 prisoners 
over 9 months treatment in a compared to 9 months baseline. 

Active -37.0%
p ‹ 0.005

Placebo -10.1%
p = ns

Gesch et al.  Br J Psychiatry 2002, 181:22-28
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Active

Placebo

Percentage Change in rate all of Disciplinary Incidents:  
Placebo Group -6.7%. Active Group -35.1%. 
(Error bars drawn at 2 standard errors to indicate 95% confidence interval).  
Note: Placebo does include the value 1 while active does not.

Rate of disciplinary incidents baseline (=1)
/Rate of disciplinary incidents during supplementation

Change in Rate of all Disciplinary Incidents (compared to baseline) in the Groups receiving Active and Placebo Nutritional Supplements
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Active

Placebo

Percentage Change in the rate of Governor Reports:  
     Placebo Group -10.1%. Active Group -37%.  
(Error bars drawn at 2 standard errors to indicate 95% confidence interval).  
Note: Placebo does include the value 1 while active does not.

Rate of Governor reports baseline (=1)/ rate of Governor Reports during supplementation

Change in the Rate of Governor Reports (compared to baseline) in the Groups receiving Active and Placebo Nutritional Supplements
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Active

Placebo

Percentage change in the rate of Minor reports: 
           Placebo Group -6.5%.  Active Group -33.3%. 
(Error bars drawn at 2 standard errors to indicate 95% confidence interval).  
Note: Placebo does include the value 1 while active does not.

Rate of Minor reports baseline (=1)/ rate of Minor reports during supplementation

Change in the Rate of Minor reports (compared to baseline) in the Active and Placebo groups during Nutritonal Supplementation
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Error bars drawn at 2 standard errors to indicate 95% confidence interval
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Error bars drawn at 2 standard errors to indicate 95% confidence interval
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Prof. Michael Crawford. PhD, FRSB, FRCPath,

Order of the Rising Sun, 2015, Tokyo, Japan.
Chevreul Medal, 2015, Paris, France.
Alexander Leaf Distinguished Scientist Award for   
Lifetime Achievement. ISSFAL, 2016

“Unless we prioritize brain nutrition, 
we will become a race of morons. 

The future health and intelligence of
humanity is at stake, and it’s the most 

serious threat of our times” 
- 1972 -



Thank you 
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