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Lecture Objectives

Understand the optimal food/mood state

Explore an overview of the physiology of food mood
and mood -food links

Understand how some foods impact mood

Learn food tricks in coping with
Chronic stress
Anxiety
Depression
Fatigue
Brain fog
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Childhood influences on
Food/mood preferences

What kinds of marketing strategies does the fast food
Industry use?

Fast food chains spend a large amount of money
( billions) on marketing to get the attention of children.

People form their eating habits as children so they try to
nurture clients as youngsters. It's very important that the fast
food companies make sure that their fast food meals for
children are healthier. Parents think that chicken meals are
healthier than burgers, but they are not since they are fried.

~ From Eric Schlosser, author of Fast Food Nation

Source Americans Are Obsessed with Fast Food: The Dark Side of the All-American
Meal www.cbsnews.com/stories/2002/01/31/health/main326858.shtmitp
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On t he Subject of M
IS a Public Health Issue

Depression Is the most common psychiatric
condition world wide and leading cause of disability

In the US

Anxiety Is the second most common psychiatric
condition; 18 % prevalence in U.S.

Antidepressants in meta-analysis 51% efficacy in
JAMA evaluation (JAMA 303(1) 2010)

Medi cati on usef ul b ut h a:

Thought : Can food be used to augment beneficial
effects on mood?



~Why not consider using food as anally to
” modify mood to improve outcomes in

mental health 7
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A Mood Problem We then .
verlooki Extreme Chronic Stress
or Superstress

att Bai: Can the Democrg;g Finda BigIdea? Michael Pollan Farm

OCTOBER 12, 2008 / secTion ¢

Subsidies Are Making You H
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~_Stress is an evolutionary strategy
for survival in dangerous situations




Body Mobilizes the Stress Responses
In .12 seconds
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Prevalence of chronic Stress

In 2009, 42 percent of Americans reported an increase in
their stress level

three-quarters of Americans experienced moderate to high
levels of stress.

24 percent of Americans reported experiencing high levels
of stress rated at eight or greater on a 10-point scale with 10
meaning a very high stress level.

A You canoyoasabeepcrawdng junk food

You lack motivation, energy, and your shoulders ache. You are having

more headaches, indigestion and sometimes, you just feel like crying.
Overall, you feel an I ntense sense tha

Source: American Psychological Association Stress in America Report 2009;

www.empowher.com, Economic Stress Weighing Heavy on Americans 13



Ameri can Psychol ogi cal

Survey on Stress

Despite that fact

82% of the respondents said they managed
their stress well

Half reported that stress had a negative impact
on their health and wellbeing for example dealing
with:

Irritability and anger

Fatigue

headaches

Insomnia

Decreased sex drive
IBS

DizZIgEs Stress in America 2007
Feeling like you would cry
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Major Disconnection in Recognition
of Extreme Toxic Stress

50% see their doctors for
stress related illness
manifesting purely: as
Rhysical Symptoms like
A-atigle
Aleadache
Alpset stomach
AChange in Appetite
Aleeth Grinding
AChange in sex drive
Aeeeling|dizzy

60%
s0% -
40% -
30% 4
2061
10%
0%.
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Women React Differently to Stress:
Physical > Psychological Symptoms

Most likely

Figure 13 — Affect of Stress on Health Sym pt O m S
O All Respondents (n=1848) | Men (n= WO R340 /&S|eep|ng PI’OblemS
AOver eating or
undeeating
APrescriptive

medications to
manage stress

PHYSICAL CONDITION (NET) PSYCHOLOGICAL CONDITIONS None
(NET)

Q810. Which of the following, if any, have you experienced in the last month as a result of stress?

Source: Stress in America 2007
American Psychological Association 16



Stress and Food Choices

Most common symptoms of stressed children:

Chronic headaches, sleep issues, over eating under
eating
21 percent of participants who ate at a fast-food
restaurant in the week prior to the survey reported
being very concerned about stress (and affected by
it),
Fast-food-eaters were also more likely to experience
more serious health problems like hypertension and
high cholesterol. ( APA 2009)

American Psychological Association Stress in America Report 2009,2008,200717



Stress, Mood and Food Choices

Stress Eaters

[ [
Fast ﬂood

|

cookies ang cakes
| |
| |

ice crgam

chocolate afpl candy

0 20 40 60 80

% of Consume|

[ Types of food consumed

Almost half the people in the USA say they overeat or eat
unhealthful foods to help manage stress. Here's what they say
they consume

Source: 2007 survey from the American Psychological Association
USA TODAY 18



Stress, Food Choices and
Effective Behavior Change

Long-term behavior change is necessary to overcome the barriers to
healthy living.
Fewer than 1 in 5 adults (16 percent) reported being very successful
at making health-related improvements

losing weight (20 percent),

starting a regular exercise program (15 percent),

eating a healthier diet (10 percent), and

reducing stress (7 percent)*
9 in 10 adults (88 percent) who resolved to make a health-related

change say they have been at least somewhat successful at
achieving it since January.

Despite these efforts, about three-quarters (78 percent) of those who
made a health-related resolution say significant obstacles blocked
them from making progress, such as willpower (33 percent), making
change;: alone (24 percent), and experiencing too much stress (20
percent

http://www.apapracticecentral.org/update/2010/03-31/stress-poll.aspx 4
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p Chronlc Stress Has a Great Impact on Your Heaitﬁ Through

Metabolic Changes
Visceral obesity Is associated with a

cluster of metabolic abnormalities
Hypurtrighceridemia * Insulin resistance
Low HDL-cholestercd * Hyperinsulinemia
Elevated apolipoprotein B * Glucose intolerance
Smiall, dense LDL paricles * Impaired fibrinclysis
Inflammatory profile * Endothelial dysfunction

These features can lead to type 2
diabetes, hypertension and
cardiovascular disease

20



DIET DIARY--DAY 2: 7

ICANHASGHEEZEURGER.COM 35 £ o

http://indianinthemachine.word
nov-14-2009-and-funny-cats/
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Emotional Cycle of Stress Related
Eating
Behavior Change is Important

Guilt, Shame,
Arger

Reachfor
Comfort Food

Temporarily
Feel Better

#1 BARRIER: WILL POWER AND EFFECTIVE BEHAVIOR CHANGE (78%)

ALasting |ifestyle and behavior changes d
skill, not an inherent trait. We all have the capacity to develop skills to make changes
| ast, 0o said Katherine C. Nordal, PhD, Exe

at American Psychological Association.
www.apapracticecentral.org/update/2010/03-31/stress-poll.aspx 22
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Connecting to Food Beyond the Plate from
Which | tdos Ser v«
An Algorithm for Successful Change

OUTCOME EXPECTATIOMNS
PHYSICAL
SOCTAL
SELF-EVALUATIVE

SELF-EFFICACY GOALS BEHAVIOR

SOCIOSTRUCTURAL FACTORS
FACILITATORS

IMPEDIMENTS

huehueteotl.wordpress.com/2008/06/
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Low Calorie Dieting
Increases Cortisol.

Objective: To test the hypothesis that dieting, or the
restriction of caloric intake, is ineffective because it
Increases chronic psychological stress and cortisol
production-two factors that are known to cause weight
gain; and to examine the respective roles of the two main
behaviors that comprise dletlng monitoring one's caloric
Intake and restricting one's caloric intake-on
psychological and biological stress indicators.

N=121

Tomiyama AJ et al Psychosom Med. 2010 Apr &



Low Calorie Dieting
Increases Cortisol.

Methods: In a 2 (monitoring vs. not) X 2 (restricting vs. not) fully
crossed, controlled experiment, 121 female participants were
assigned randomly to one of four dietary interventions:

Those who were taught how to follow a classic low-calorie diet 8
1,200 calories a day 6 and were instructed to keep track of their
calories.

Those who restricted their calories to 1,200 a day by eating pre-
packaged food but didn't count calories.

Non-dieters who counted calories.
Non-dieters who didn't count calories.

Before and after the study, the women completed surveys on their
stress levels, and they had saliva tests to evaluate their bodies' level
of cortisol.

Tomiyama AJ et al Psychosom Med. 2010 Apr 5
26



Low Calorie Dieting
Increases Cortisol.

Results: Restricting calories increased the total
output of cortisol, and monitoring calories increased
perceived stress.

Conclusions: Dieting may be deleterious to
psychological well-being and biological functioning,
and changes in clinical recommendations may be in
order.

Tomiyama AJ et al Psychosom Med. 2010 Apr 5
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comments from the Lead
Author

Trying to lose weight raises a person's stress levels, even if the dieter doesn't
realize it.

The stress comes not only from trying to avoid the refrigerator or fighting the
bathroom scales. A new study shows there also may be a physical reason for
greater stress while dieting.

STUDY: Overweight people gain more when stressed by work
SUCCESSFUL DIETERS: Distinguish hunger from emotions

The study found that people who restrict calories have an increased level of the
stress hormone cortisol, says lead author Janet Tomiyama

People on diets lose in the short term but 30-60 % of people on diet gain back wt
subsequently following the diet period

Participants who cut calories had higher levels of cortisol than before they started
the plan and higher levels than non-dieters in the study.

Tomiyama says cortisol "has lots of other jobs in the body, so we need to figure
out exactly what's happening."

Still, "anything you can do to decrease your stress when dieting is a good idea,"
she says. Or you can "ditch the diet and exercise more."

28
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How does Food Relate to
Mood?

Effects of normal meals rich in carbohydrates or proteins on
plasma tryptophan ( boosts serotonin) and tyrosine (boosts
norepinephrine and dopamine) ratios.

BACKGROUND: The delivery of circulating tryptophan to the brain
and its conversion to serotonin vary directly with plasma
concentrations of tryptophan and inversely with those of other large
neutral amino acids (LNAAs). Although carbohydrate-rich, protein-
free formula diets have been shown to elevate, and high-protein diets
to depress, the tryptophan-LNAA ratio, few data are available about
this ratio's responses to actual meals.

OBJECTIVE: We determined whether carbohydrate-rich or protein-
rich breakfasts, such as those Americans normally eat, produce
substantial differences in the plasma tryptophan- "LNAA ratio and in
the corresponding ratio for tyrosine, the precursor of brain dopamine
and norepinephrine.

Wurtman J et al. Am J Clin Nutr. 2003 Jan;77(1):128-32 2°



How does Food Relate to
Mood?

DESIGN: Nine overnight-fasted subjects consumed, 3-7 d apart, a
carbohydrate-rich (69.9 g carbohydrate and 5.2 g protein) and a
protein-rich (15.4 g carbohydrate and 46.8 g protein) breakfast.
Blood samples collected at baseline and after 40, 80, 120, and 240
min IWere assayed for tryptophan, tyrosine, the 5 other LNAAs and
insulin

RESULTS: The carbohydrate-rich and protein-rich breakfasts had
significantly different effects on both the plasma tryptophan-LNAA
and tyrosine-LNAA ratios (each P < 0.01). Among the 8 subjects who
consumed both breakfasts, the median difference for
tryptophan:LNAA was 54% (range: 36-88%) and for tyrosine:LNAA
was 28% (range: 10-64%). Insulin concentrations rose significantly
after the carbohydrate but not after the protein meal.

Wurtman J et al. Am J Clin Nutr. 2003 Jan;77(1):128-32 ,,



How does Food Relate to
Mood?

CONCLUSIONS: High-carbohydrate and high-protein
breakfasts similar to those Americans normally eat can
cause substantial differences in the plasma tryptophan
ratio and thus, probably, in brain tryptophan
concentrations and serotonin synthesis. Such meals also
change the plasma tyrosine ratio and may thereby modify
catecholamine synthesis.

Take Home Point :Carbohydrates and proteins effect
neurotransmitter content and consequently mood
Wurtman J et al. Am J Clin Nutr. 2003 Jan;77(1):128-32
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STRESS EATING:
Women often Turn to High Fat Foods

A recent study by the University of California-San Francisco found that women
experiencing chronic stress ditch their diets and load up on comfort foods

The women were categorized as having chronic stress if they had ongoing
stressful situations such as being unable to pay their rent or mortgage; feeling
stuck in a job they don't like; having a spouse or partner who expects too much
of them or doesn't understand them; having a child who isn't doing well in school;
or acting as a family caregiver for someone in poor health.

The researchers found that people who had greater chronic stress were more
likely than the other survey participants to say they ate high-fat foods and felt
they lacked control over their eating and hunger.

Those who were chronically stressed also were more likely to rely on "rigid
restraint” to try to control their weight, including vowing to avoid fattening foods
and skipping meals,

Thought : Maybe Stress reduction done regularly is more efficient than rigid
restraint

http://www.usatoday.com/news/ health/weightloss/2009-11-02-stresseating02_ST_N.htm
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http://www.usatoday.com/news/

STRESS EATING:

Women often Turn to High Fat Foods

"Chronic stress really taxes people's ability to self-monitor their
eating behavior. In our current environment of abundantly rich
food, we need every ounce of conscious effort to manage our
eating, because eating is an automatic behavior we can do too
easily and too often if we're not mindful."

Lisa Groesz, the study's lead author and a postdoctoral fellow
at UCSF, says people under chronic stress should try to notice
the difference between emotional hunger and true physical
hunger. By being more mindful of their hunger and stress, they

can better regulate when, what and how much they eat and
keep it more In line with their bodies' needs, she says.

http://www.usatoday.com/news/ health/weightloss/2009-11-02-stresseating02_ST_N.htm
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Men/Women and Food Choices:
Affect asymmetry and comfort food consumption.

2005 Study showed that while women comfort themselves with such foods when
they are feeling down in the dumps, men indulge as an enhancement when they
are feeling their best.

It is proposed that the emaotional triggers of comfort food consumption can
reliably be predicted by factors tied to affect ( emotion) asymmetry whereby
negative affects dominate one's experience, decision making and behaviors in
some instances while positive emotions prevail in others. Specifically, we relate
three of these factors (age, gender, and culture) to differences in the emotional
triggers of comfort food consumption and we further explore the possibility that
the type of food eaten during comfort-seeking episodes can also be tied to affect
asymmetry.

277 participants completed a web-based survey conducted to assess the
emotional antecedents and consequences of comfort food consumption.

Dube L, LeBel J, Lu J Physiol Behav. 2005 Nov 15;86(4):559-67.
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Men/Women and Food Choices:
Affect asymmetry and comfort food consumption.

Results indicate that men's comfort food consumption was motivated
by positive emotions whereas women's consumption was triggered
by negative affects.

Consumption of comfort foods alleviated women's negative emotions
but also produced guilt.

Positive affect was a particularly powerful trigger of comfort food
consumption for older participants and for participants with French
cultural background.

Younger participants and participants with English background
reported more intense negative emotions prior to consuming comfort
foods. Foods high in sugar and fat content were more efficient in
alleviating negative affects whereas low-calorie foods were more
efficient in increasing positive emaotions.

Dube L, LeBel J, Lu J Physiol Behav. 2005 Nov 15;86(4).559-67 .



 Snowball Effects in Food
and Mood Issues Abound
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A Web of Interconnection EXxists in Regulating
Hunger and Satiety and Managing Mood

Nutritional Status

Immune function Oxidative stress
Gl function NDetoxmcaﬂon
Structural Neuro endocrine Function

Mind- Body
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Food Influences on Mood

| Ghrelinm | ® GH release

“\’i
Growth Hormone

G‘rl#:iin Ghrelin |

® Cardiovascular

system

® Metabolic
system

http://www.phoenixpeptide.com/catalog/upload/pnxnews/pnxnews_000000062/notes/bio-ghrelin.jpg 38



Gut Brain/ Food mood Access:
An Evolutionary Strategy for Survival

Elaborate system to trigger hunger when energy is
needed with the ability to turn off hunger when
optimal energy states have been achieved

Communication is achieved by the secretion of
various molecules or hormones via the blood stream
and signals from your nervous system

Body mind component ( eg. Gut-brain)
Mind body component ( food mood)

39



Feeding And Gastric Acid Secretion
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Food Influences on Mood:
The Gut-Brain Access

Leptin: Leptin is a hormone that is actually released by your
body fat stores that decreases hunger. Leptin levels help to
determinepygbotonwetght over t
general weight your body wants to be. Increased leptin

levels lead to decreased hunger and food intake.

Cholcycstokinin & GLP-1: These peptide hormones are
excreted by the gut in response to the presence of nutrients
entering the intestine. They send signals to the brain to slow
digestion, induce satiety and decrease food intake.

Ghrelin: This hormone is made by the stomach cells and
acts to stimulate hunger. Levels rise steadily up until a meal
IS consumed, and then levels drop after a meal is consumed.

41



Integrative Approach is the Most Efficient Mood/Food
Strategy

Stress

reduction

Tools:
Surgery
Medicine

pharmaceuticals
Acupuncture/hypnosis

Chiropractic and Osteopathy
Ayurveda / homeopathy
Botanical medicine
Massage, Reiki and Healing touch




Food Impacts on
MoodeéePr ot el n

Boost your alertness with protein.

People with diets containing ~15% total calories
from protein have less cravings
A source of tryptophan and tyrosine

Tyrosine precursor to mood molecules dopamine
and norepinephrine but decreases tryptophan

Tryptophan precursor to serotonin; competes with
tyrosine for absorption; shuts off carbohydrate
cravings

43



Food | mpacts on

Source of energy with longer more sustained release
reducing glucose fncrashesct

Picking the right fat will reduce inflammation

Inflammation is increased with anxiety, depression,
stress and most chronic diseases

Saturated fat ( eg from high fat red meat , high fat
dairy sources) increases inflammation

44



The Right Fat :
Omega 3 Fatty Acids and Fish
Qll
Omega 3 fatty acids i a special hard to get fat ( essential fatty
acid) is correlated with increased protection against heart

disease, reduced inflammation and improvement in some
diseases like depression and asthma

Inverse correlation between omega 3 fatty acid levels and
depression

Best sources of this fat: salmon, tuna, herring, sardines,
mackerel, flax seeds, hemp oil, and walnuts

Vegetarian sources: from algae (eg neuromins is one
product)
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Mercury and Fish




