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Energy Balance
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Energy Intake vs. Energy Expended Components of Energy Expenditure
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* Regulation of intake
* Hunger

* Prompts eating;
physiological desire
« Satiation
« Signals to stop eating
 Satiety
* Lack of hunger
» Appetite
 Psychological desire
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Energy Out: Fuel Uses
» Major components of energy expenditure
« Resting energy expenditure (REE)

« Energy for basic body functions
« Affected by body size, composition, age, gender

+ Physical activity ey
« Highly variable ._h*guu
« Affected by body size, fitness level, ';c.“,

type of activity #18-00%]

« Thermic effect of food (TEF)
« Energy to digest, absorb,
metabolize food
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Thermic Effect of Food (TEF)

« Energy used to digest, absorb, and
metabolize food nutrients

» “Sales tax” of total energy consumed

* ~5-10% above the total energy
consumed

» TEF for protein > CHO > fat

Less energy is used to transfer dietary

fat into adipose stores

Thermogenesis

» Nonvoluntary physical activity triggered by
overeating or cold environment

 Fidgeting, shivering, maintenance of muscle
tone, posture

* Increases in the sympathetic nervous system

activity Y 0 ff

* Negligible to TEE

) fq ] Energy Balance
1l _..!-_gl_.r - ===" « Energy balance
o | i « Energy In = Energy Out

« No weight change

.Q » Positive energy

ﬁ*" ' g_:_ = balance

| }?“ - Energy in > Energy Out
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Measuring Energy Expenditure

* Brief history v kil
* Direct vs. : l:-';'
indirect r r/
calorimetry . . b -
- Doubly == A Y ]
labeled water ] i
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* Bomb calorimeter

* o

Measuring Ener-g.y (Kcal)
Content of Food

« Burns food inside a chamber

surrounded by water —— .I

* Heat is given off as food is =
burned =

« The increase in water ﬁ H
temperature indicates the o
amount of energy in the food

» Physiological fuel values

* CHO =4 kcallg - *

« Protein = 4 kcallg premil S |

« Fat=9 keallg i"'—-l-

Alcohol = 7 kcallg i ik

Physical Activity (PA)

Accounts for 25-40% of total energy nee:
Increases energy expenditure beyond B

More activity, more energy burned
Varies widely among individuals

EE component of which we are most in
control

#ack of activity is a major factor in obesity:

-

» Harris-Benedict Equation:

« Estimates resting energy needs (RMR or BMR)
« Considers height, weight, age, and gender

For men:

66.5 + (13.8 x weight in kg) + (5 x height in cm) — (6.8 x age in yr)

For women:

655.1 + (9.6 x weight in kg) + (1.8 x height in cm) — (4.7 x age in yr)

Determines how many calories your body needs to maintain its

basic functions while at rest
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Estimating Energy Expenditure

. .I‘\ 5 il
Basal Metabolism (BMR)

* The minimum energy expended to keep a
resting, awake body alive

* ~60-70% of the total energy needs

* Includes energy needed for maintaining a
heartbeat, respiration, body temperature

» Amount of energy needed varies between
individuals

* BMR = Basal metabolic rate
* RMR = Resting metabolic rate

e,

Measuring Energy Expenditure

« Direct calorimetry

« Measures heat output from the body using an
insulated chamber (BMR only)

« Expensive and complex
« Indirect calorimetry
+ Measures the amount of oxygen a person uses
+ Arelationship exists between the body's use of
energy and oxygen
« Stable isotopes
« Consumption of isotopically labeled water

« Can estimate the total amount of CO, output and
thus kcals

« Very expensive
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Estimating Energy Expenditure

» To determine total energy (calorie) needs:
* Multiply BMR by activity factor
+ 1.2 = Sedentary (little or no exercise)
+ 1.4 = Lightly active (light exercise 1-3 d/wk)

* 1.6 = Moderately active (moderate exercise 3-5
d/wk)

» 1.8 = Very active (hard exercise 6-7 d/wk)
* >2.0 = Athletes

» TEE = (BMR x activity factor) + TEF
* (Add 10% more to account for TEF)
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Estimated Energy Requirement (EER) What is a Healthy Body Weight?
 Predicts total energy expenditure (TEE) + A “personal” healthy weight is based on:
« Equations developed by FNB « How you feel

» Equations for developed for men, women, - J - D
children, teenagers, pregnant and lactating Welg.ht I?lstc?ry & k/
women + Fat distribution

» Based on data using doubly labeled water » Family history of weight-related diseas

» Also use height, weight, age, gender,  Current health status \\
physical activity « Lifestyle \

« Slightly different PA factors fé 3

"
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* Height-weight tables
* Body mass index (BMI)
» Weight (kg) + height? (m)
» Assessing body fatness
» Body fat distribution
» Waist circumference

- . S e
Body Composition: Defining Healthy 4 FERESIOER (O . oo
Body Weight V. : P
» Assessing body weight n  Hd - ] Fi 2
« B £ k! o
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Limitations of Using BMI Body Composition
» Overweight vs. Overfat
» Body weight = fat + lean tissue (including
water)
* How much of this weight is fat?
+ 8-24% body fat ideal in men
* 21-35% body fat ideal in wome *
* Where is this fat located? ' °

» Upper body
* Lower body

* Does not account for muscle m:
» Muscular athletes have high BMI
* Not readily applicable to:
» People under 5 ft
+ Children, adolescents
* Frail elderly
» Pregnant and lactating women

el




ating Body Fat

Estim

« Fatfold measures (using calipers) p= E‘ ~]
» Hydrodensitometry (underwater weighing)
« Fatis less dense than lean tissue
+ Air displacement plethysmography (BodPod)
» Bioelectrical impedance
« Fatis more resistant to electrical current
« Lean tissue has electrolyte-containing fluids
* Dual energy X-ray absorptiometry (DEXA)

« Distinguishes between fat, lean tissue, and bone
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Body Fat Distribution
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« Measure waist circumference: =

* Risk increases if measurement i
* > 40 inches for men
* > 35 inches for women
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T i e Methods Used to Assess
! Body Fat

Body Fat Distribution
« Intra-abdominal fat
« Visceral fat
« Central adiposity (obesity)
« Upper-body (android) obesity
associated with:
* Heart disease
« Stroke
« Diabetes
+ HTN
* Some cancers
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Body Fat Distribution:
Upper vs. Lower Body Fat

Upper-body (android) fat
« Encouraged by high blood

testosterone (male hormone)
« Alcohol intake

Lower-body (gynecoid) fat
. If_ower health risk than upper-body
at

* Encouraged by estrogen and
progesterone (female hormones)

« After menopause, upper-body
obesity appears




A healthy body contains enough lean tissue to support
health and the right amount of fat to meet body needs.

Body VR/eightT Body Composition, and
Health

» Body Fat and Its Distribution

» Some People Need Less Body Fat
« Fat for fuel
« Fat for insulation and protection
« Fat to assist in nerve impulse transmissions
« Fat to support normal hormone activity

» Some People Need More Body Fat
« Thresholds differ among individuals
« Thresholds differ for each function

©2008 Thomson - Wadsworth

Health Risks of Being
Underweight or Overweiaht
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Underweight

* Unable to preserve lean tissue
during wasting disease, medical
stresses

* Menstrual irregularities, infertility in
women

* Osteoporosis, bone fractures ‘E

Overweight 5
Diabetes, HTN, CVD

Sleep apnea, respiratory problems

Osteoarthritis

Some cancers

Gallbladder disease

Complications in pregnancy,

surgery

Boalyd s inehon

When Ener

gy Balance Goes Awry

* Influences on weight gain and obesity
« Heredity and genetic factors
« Sociocultural influences
« Age and lifestyle factors
» Gender and ethnicity
 Socioeconomic factors
« Psychological factors

Distribution of BMI Values Among :
U.S. Adults

Healthy weight
« (BMI18.5-24.9)

Extreme obasity
(BAI =404




Eating Disorders

» Determining an eating disorder first
requires a definitions for “normal”
eating.

* Peoples’ attitudes toward eating and
body image occur on a continuum.

Copyright © 2006
Pearson Education,
Inc., publishing as
Benjamin Cumming;

“Disordered Eating”

* Most, if not all people in
the United States have
disordered eating.

+ Caused by a
“Pathological pursuit of
weight management” in
our society.

] { e e | ety
] imm i | Pg— e e
ey g — 1 iy S—— T, —.
WIS ST R B B = & el ]
e i e i i e wn i i m b v o e b
mapm | | s, iy s e —— | @
[ = el g - R -y -
et luuﬂpu.u- e e L) S fm e
e e e — = ]
| g il 4 L] gy sy gy = u gy m apmmy i
e ] Fﬂ e ] e T
o i | ) e i et ] |
=3 Fastn e s b gy =
*Enp i o p—— I'I . s A e |
ey e e by e Tt e |l b Dy i W) e
o e e mmma |
e o e = —_—

ey

Copyright © 2006
Pearson Education,
Inc., publishing as
Benjamin Cummings

Eating Disorders

 Eating disorders are not the same as
disordered eating.

« Disordered eating: variety of abnormal or
atypical eating behaviors used to reduce
weight.

 Eating disorder: psychiatric condition
involving extreme body dissatisfaction and
long term eating patterns harming the
body.

Copyright © 2006 Pearson Education, Inc.,
Lublishing as Beniami

Cumming:

Disordered Eating:

3 N :I * Mild and short-term
changes in eating
patterns that occur in
relation to a stressful
event, an illness, or a
desire to modify one’s
diet for a variety of
health and personal
appearance reasons.
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Why do we have Di.sc%rod(eig%d Ea(sir[]l ?

(0] ave a

- like affect
* We have them

BEode Jorma! attached to holidays,
emotions, times,

actions, etc etc
* Used as rewards,
Disordered bribes, and

punishments
» It's EVERYWHERE!!
* Media (body image)

AW T
Family Environment

+ Our family influences what we eat and our
patterns with regard to eating.

» Families with an anorexic member seem to
have a more rigid family structure.

» Families in which a member has bulimia
show a less stable family organization.

Copyright © 2006 Pearson Education, Inc.,
publishing as Benjamin Cummings

o5 with bodyige? |

* Media promotion of an
ideal

« Social acceptance of this
ideal

* Influence and stress on
young individuals

» Genetic connection to

eating disorders?

jamin
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Eating Disorders

* Multiple factors contribute to the
development of an eating disorder:
» Family environment
» Unrealistic media images
+ Sociocultural values
+ Personality traits
» Genetic and biological factors

AW
Media Images

» Computer-enhanced images of “perfect”
bodies fill the media.

» Adolescents are not always able to
distinguish between reality and media
fantasy.

» Comparing themselves to these images,
adolescents may develop a negative body
image.

¥




| woman is J

14 dress size. The "ideal' portrayed by
supermodels is a woman who is 5'7", weighs
100 pounds and wears a size 8 dress
(meaning that she is about 23%
underweight).

Our obsession with thinness is revealed by
the following statistics:

- 50% of women are on a diet at any give
time.

- 15% of women and 11% of men say they
would sacrifice more than 5 years of their
life to be the ideal weight. 24% of women
and 17% of men say they would give up
more than 3 years.

- 50% of 9 year old girls and 80% of 10 year
old girls have dicted.

- young girls are more afraid of becoming fat
than they are of nuclear war, cancer or,
losing their parents.

-10-20% of 14 to 25 year old women engage
in behaviors associated with anorexia and
bulimia.

» A German word that
literally means “Fat of
Sorrow.” This word
was given to women
who gained weight
during WWI as a result
of the emotional
trauma of having sons
and husband fighting or
killed in the war.

Personality Traits

* Individuals with eating disorders may
exhibit specific personality traits.

* It's difficult to tell if these traits are the
cause of or an effect of the eating disorder.

+ Personality traits associated with anorexia
differ from those associated with bulimia
nervosa.

sl
We know food is more than just nutrients

* Linked to personal emotions
» Comfort
* Release of natural opiods

* Reward @ﬁ J
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Sociocultural Values

» Western culture values slenderness as
beautiful and as a sign of self-discipline,
health, and wealth.

» These cultural values influence a person’s
body image and can contribute to eating
disorders.

.I-‘_._ e,

Genetic and Biological Factors

The probability of having an eating disorder is
several times higher if a biological relative also
has an eating disorder.

Identical twins have a higher chance of developing
eating disorder than fraternal twins

This implies that there may be a genetic
component.

However, it's very difficult to separate genetic and
environmental influences.




Anorexia Nervosa

» Anorexia nervosa: medical disorder in
which unhealthful behaviors are used to
maintain a body weight less than 85%
of expected weight.

* 90-95% are young girls and women

* 0.5-1% of US females will develop
anorexia

* 5-20% of females with anorexia will die
from complications

Anorexia Nervosa

» Symptoms:
» Extremely restrictive eating practices
+ Self-starvation
* Intense fear of weight gain

» Amenorrhea: no menstrual periods for at
least 3 months

» Unhealthful body image

Anorexia Nervosa

* Health Risks:
* Electrolyte imbalance
+ Cardiovascular problems
+ Gastrointestinal problems
» Bone problems

Anorexia Nervosa

"I'dRatherBeDead
ThanFat"

o e N o

Anorexia Nervosa
» Other Symptoms:

» Loss of appetite

» Depression is common

 Desire for acceptance

» Lack of appropriate coping mechanism
* Intense fear of obesity and weight gain

» Begins with a simple diet and leads to
semistarvation

+ Denial of hunger
+ Loss of excessive body weight

Physical Changes

 “Skin and bone” appearance

» Lowering of body temperature

» Appearance of lanugo and loss of hair
* Lower BMR, decrease heart rate

+ Iron deficient anemia and other nutrient
deficiency

* Rough, dry, scaly, cold skin
* Low white blood cell count

» Constipation, ammenorrhea
» Changes in neurotransmitter

10



‘Women with anorexia nervosa see themselves as fat,
even when they are dangerously underweight.

Warning Signs

Abnormal eating habits and eating very little food
Hiding and storing food

Prepares large meals for others
Withdraws from friends and family
Critical of self and others

Sleep disturbance and depression
Ammenorrhea

“l am only good at this”

Bulimia Nervosa

» Bulimia nervosa: eating disorder
characterized by binge eating followed by
purging.

* Binge eating: eating a large amount of food
in a short period of time.

» Purging: an attempt to rid the body of
unwanted food by vomiting, laxatives,
fasting, excessive exercise or other means.

« Occurs 1in 200 adolescent
girls

*  (10% are male)

« Experiencing physical changes
associated with puberty

« False body perception,
depression

« From middle or upper SES with
an overbearing mother and
high expectations

« Demonstrates ritual involving
food

« Finds security in control; is
obsessive, competitive

* Preoccupation with food
« Lack of menses for girls

Nutrition Treatment

* Increase food intake so to raise the BMR
» Prevent further weight loss

» Restore appropriate food habits

» Ultimately weight gain

Psychological
» Cognitive behavior therapy
» Determine underlying emotional problems

» Reject the sense of accomplishment associated
with weight loss

» Family therapy, support group

Bulimia Nervosa

 Affects 1 to 4% of women

* Affects women more than
men, with a male-female
ratio of between 1:6 and 1:10

* 1% of bulimia patients will
die from complications within
10 years of diagnosis

11



Bulimia Nervosa

* A psychological conflict; depression
* Preoccupied with food

* Involves episodes of bingeing followed
by attempts to purge

» Recognize behavior is abnormal
* Many not diagnosed
» Cycle of rigid food intake and binges

Bulimia Nervosa

» Health Risks:

+ Electrolyte imbalance — caused by
dehydration and loss of sodium and
potassium ions from vomiting

+ Gastrointestinal problems

+ Dental problems

+ Calluses on backs of hands or knuckles
» Swelling of the cheeks or jaw area

Bulimia Nervosa

» Symptoms:
» Recurrent episodes of binge eating
» Recurrent inappropriate behavior to
compensate for binge eating (vomiting,
laxatives, diuretics, fasting, exercise)
» Binge eating occurs on average at least
twice a week for three months

* Negative body image

e St

Profile of a Bulimic
Young adults

usually female

college students
May be predisposed to becoming overweight
Usually at or slightly above normal weight

Tried frequent weight-reduction diets as a
teen

Impulsive and thinks of food constantly
Usually from disengaged families

T -

Bulimia “options”

e St

Secret Lives of Bulimics R

~

Many are not diagnosed

Hide their binge and purge habits
“Food rules”

Single binge may consist of 10,000-
15,000 kcal

Binge consists of convenience, high
sugar, high fat foods

Purging by vomiting in hopes that food
does not get absorbed

12



Reality of Purging
33%-75% of all energy is
absorbed even after vomiting
90% of all energy is absorbed
when laxatives/enemas are
used

Diuretics just cause water loss
Hypergymnasia (can’t burn all
the calories)

Guilt, depression, low self-
esteem

High food bills

Health Problems with
Bulimia Nervosa
Vomiting causes the most problems

Demineralization of teeth
Drop in blood potassium
Swelling of the salivary glands

Ulcers -
Constipation %5

Ipecac syrup is poisonous

il

Treatment of Bulimia Nervosa
» Decrease episodes of binge & purge

* Psychotherapy to improve self-
acceptance

» Change the “all-or-none” attitude and
misconceptions about food

» Correct misconceptions about food
 Establish good, normal eating habits
» Group therapy

* Possible anti-depressant drugs

Copyright © 2006
Pearson Education,
Inc., publishing as
Benjamin Cummings
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damage from
slamming

from stomach
acids

+ Slide on top—

something down
throat to vomit

» Second slide—
obvious damage

jamin

Purging

Mt e v .
self-perceptions
Reatrictive
Binga
eating

13
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Is someone either
Anorexic or Bulimic?
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Disordered Eating

+ Disordered eating is comprised of a
variety of unhealthful behaviors
including

» Binge-eating disorder
» Chronic overeating
+ Chronic dieting

Binge-Eating Disorder
(Compulsive Overeating)
» Binge-eating episodes not accompanied by
purging at least 2x/wk
» Complex and serious eating disorder

» Occurs in ~30% -50% of subjects in weight
control programs (40% are males)

* More common with obese individuals with history
of restrictive dieting

» ~50% exhibit clinical depression
» Not preoccupied with body shape

b - L F
. e,
Eating Disorders Not Otherwise Specified
(EDNOS)
Broad category of eating disorders

* Women who meet all the criteria for anorexia
nervosa but sustain menses

* Women who exhibits anorexia but maintain normal
weight

» People who binge and purge no more than 2x a
week

» People who chew and spit out food

» Can be diagnosed as EDNOS if have issues, but
you don't fit the criteria.

* There are several types of EDNOSes

A person may consume up to 10,000 calories during an eating binge.

14
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Binge Eating Disorder

» Symptoms:

Often overweight
A sense of lack of control during binging
Chaotic eating behaviors

(eating too fast, too much, in private)
Negative self-esteem, poor body image
Often associated with depression,
substance abuse, anxiety disorders

=

Binge Eating Disorder

» Health Risks:

Increased risk of overweight or obesity

Foods eaten during binging are often high
in fat and sugar

Stress leads to psychological effects

» Symptoms:

=

Chronic Dieting

Preoccupation with food, weight, calories
Strict dieting

Excessive exercise

Loss of concentration; mood swings
Increased criticism of body shape

= b
Characteristics of a Binge-Eater

» Considers self as hungrier than normal
* Isolate self to eat large quantities

* Triggered by stress, depression,
anxiety, loneliness, anger, frustration

» Usually binge on “junk” foods
+ Eat without regards to biological need

+ Food is used to reduce stress, providg =
feeling of power and well-being &

Treatment for Binge-Eating

 Learn to eat in response to hunger
» Learn to eat in moderation

» Avoid restrictive diets which can
intensify problems

+ Address hidden emotions N
 Overeater Anonymous =\
» Antidepressants

Chronic Dieting

» Health Risks:
» Poor nutrient and energy intakes

+ Insufficient caloric intake causing low
vitamin and mineral intake

» Decreased energy expenditure due to a
reduced basal metabolic rate

» Decreased ability to exercise
* Increased risk of eating disorder

15



Other “Eating Disorders”

Body dysmorphic disorder (BDD)

» aperson is preoccupied with minor or imaginary
physical flaws

Muscle dysmorphia (bigorexia)

» obsess about being small and underdeveloped

Night-eating syndrome

. MOﬁ: of the day's calories are eaten late in the day or at
nig

Nocturnal sleep-related eating disorder

» Person sleep eats

Pica

 Eating non-food items

Chewing and spitting

» Put food in mouth, taste, chew, spit

Baryophobia

* “The fear of becoming heavy”

+ Children are given a low-fat, restricted
diet in hopes to ward off obesity or heart
disease

+ Detrimental to children; affect growth
and development

+ Self-imposed restrictive diets by young
adults to avoid obesity

« Lack of appropriate nutrition information

e,

Treatment for Baryophobia

* Nutrition education
* Nutrition required for proper growth

» Appropriateness of sweets and fats in
the diet

e,

Yuppie Dieting/Orthorexia nervosa

* The name was coined by Steven
Bratman, M.D. to describe "a
pathological fixation on eating "proper
or "pure" or "superior" food.

» Can be devastating when imposed on

growing children

Grows out of obsession with health

* Has many names

Treatment: education and behavior
change.

Female Athlete Triad

* Female athlete triad: serious medical
syndrome frequently seen in female
athletes; consists of

+ Disordered eating
» Menstrual dysfunction
» Osteoporosis

» Seen especially in sports that
emphasize lean bodies or use
subjective scoring

Copyright © 2006 Pearson Education, Inc., publishing

as Beniamin Cumming:
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Treatment for Eating Disorders

 Successful treatment usually involves a
team approach, including:
+ Patient
* Physician
* Nutritional counselors
* Psychiatric counselors
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Treatment for Eating Disorders

» Many different treatment plans are used
depending on the needs of the patient.

» Treatment plans may include:
+ Nutritional rehabilitation
* Psychosocial interventions
» Medications

Treatments for Eating Disorders

 Bulimia treatments should
+ |dentify and modify the events that trigger
binging and purging behaviors
» Monitor and alter thought patterns related
to food and body image

* Include family and friends to support the
patient

Sl

Treatment for Eating Disorders

» Treatment for anorexia should
* Restore healthy weight
» Treat complications
» Encourage healthful behaviors

+ Correct dysfunctional feelings toward the
eating disorder

+ Enlist the help of family and friends

Preventing Eating Disorders

 Prevention of eating disorders requires

» Reducing weight-related criticism of
children and young adults

* |dentifying unrealistic body images in the
media

* Participation in physical activity and sports
» Modeling a healthy diet by parents

17



My suggestions and thoughts:

« ED’s start young. Being
an obsessed parent
about dieting and food
has been proven as
carrying over to the

* We need to understand the difference between
concern and obsession:

If you have a concern:

If you are obsessed:

Eat 3 meals or 6 snacks each day

Skip meals even if hungry; always on
a diet

Eat a variety of foods

Eliminate whole food categories

Low fat diet

Fat free diet

Exercise 3-5/w for 30-60m

Exercise everyday for >1hr

Weigh self <1 time/w

Weigh self >1 time/d

Enjoy social eating/events

Avoid

A tool | have used to teach:

How the body uses Kcals (A priority system)

1. Survival (heart, lungs, kidney, liver, etc) 800

2. “Luxuries” (temp, hair, nails, wound healing, 400

menstruation, memory, concentration)

3. Growth/Pregnancy 2-300

4. Activity (varies greatly) 500

5. Storage (only when intake>needs) ?
Total 1900

jamin
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Want more info?

» Local Agencies
« Eating Disorders Northwest
* Web—plenty of sites

www.healthyimage.com
« www.adiosbarbie.com

* www.edaw.org
» Books—there are many!

« Harborview Weight Disorders Clinic

« National Eating Disorders Association (NEDA), Seattle
Seattle Friends and Family of Eating Disorders support group

* www.mirror-mirror.org/eatdis.htm
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