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Total calorie is important, but source also have

some effects, and Calories are not the whole story
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Body weight'is the sum of bone, muscle, organs,
body-fluids, and adipose tissue. Some or all of these
Jcorpponenis are subject to normal change as a -
reflection of growth, reproductive status, variation in
physical activity, and the effects of aging. Consistent
body weight is orchestrated by neural, hormonal,
and chemical mechanisms as well as individual
genetic polymorphisms that balance energy intake
and expenditure within fairly precise limits.
Abnormalities of these complex mechanisms can
result in weight fluctuations. ®
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\/ < OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1985

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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/'~ OBESITY TRENDS* AMONG U.S. ADULTS
— BRFSS, 1986

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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| \_/ ©  OBESITY TRENDS* AMONG U.S. ADULTS

BRFSS, 1991

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1992
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BRFSS, 1993
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OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1994
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-~ OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1995

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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" OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1996

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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" OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1997

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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- OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1998
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. OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 1999

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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. OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 2000
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/'~ OBESITY TRENDS* AMONG U.S. ADULTS
- BRFSS, 2001
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y Obesity Trends* Among U.S. Adults
— BRFSS, 2002

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)
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\/ - OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 2004
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\/ “  OBESITY TRENDS* AMONG U.S. ADULTS
BRFSS, 2005
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\/ “  OBESITY TRENDS* AMONG U.S. ADULTS

BRFSS, 2006
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BRFSS, 2007
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Fig. 20.4 CDC Obesity Prevalence Map Prevalence of obesity among LS, adults in 2017 (Centers for
Disease Control and Pravention [COC] Behavioral Risk Factor Surveillance System Survey, 2017)
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BURN
YOUR FAT
BEFORE

YOU GET
BURNT




Total bcdy fat (essential fat plus
storage fat) as a percentage of
body weight that is associated

with optimal health is | 8%
24% in men and 25% to

=

31% in women,
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food intake regulation

appetite

satiety

the primarily physiological drive to find and
eat food; mostly driven by internal forces

When do | eat?

the signal that guides dietary selection;
maostly based on psychoelogical state and

external factors
What do | eat?

a state in which there is no longer a drive to eat

abeshy | - 3
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Physical  triggers Tﬁj
hunger are much stronger
than those for satiety,
and it is easier to
override the signals for
satiety (Blundell et dl,
1993). e ) o s 7
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LONG TERM REGULATION

1.SET POINT THEORY
2. THERMOGENESIS (TEF, BMR)

-



Delving further into the microscopic level,
sevefal hormones play prominent roles »
concerning energy expenditure. Two hormones
directly linked to hunger are leptin and ghrelin.
High levels of leptin are associated with satiety
and energy expenditure. Ghrelin elevations are
related to hunger and stimulating

appetite. Triiodothyronine (T3) elevations are
related to metabolic rate. Insulin regulates
macronutrient metabolism and inhibits muscle
protein breakdown.
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https://www.ncbi.nlm.nih.gov/books/NBK576400/

obesity - historical perspective

prehistoric times

ability to store excess calories as fat in adipose tissue was a
useful protection against food shortage

prior to 20th century

moderate overweight was considered a sign of good health
and fertility; obesity was uncommon until 18-19th century

present day

ability to store excess calories as fat is a disadvantage

!

obesity
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ETHIOLOGY
OF WEIGHT
PLATEAU
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The reasons for a weight-loss
plateau are as yet unclearly
Delineated but as people lose
weight, they lose muscle
mass in addition to fat and
water, which results in a lower

metabolic rate. (U9 y
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‘A weight-loss plateau is basically when
you stop losing weight when you are
dieting, even though the diet had
previously been supporting consistent
weight loss.

As for how many weeks is considered a
weight loss plateau, it varies from person to
person.



“As for how many weeks is
considered a weight loss
plateau, it varies from
person to person.
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Food.-dnd its taste elements evoke pleasure responses. The
endless variety and reasonable cost of food (especially ~
highly processed food) in the United States contributes to
higher calorie intake; people eat more when offered a
variety of choices than when a single food is available.
Normally, as foods are consumed, they become less
desirable; this phenomenon is known as sensory-specific
satiety. The opposite situation is the “all-you-can-eat

buffet,” in which the diner reaches satiety for one food but
has many choices remaining for the next course. From an
evolutionary perspective sensory-specific satiety promoted
the intake of a varied and nutritionally balanced diet; the ~
modern food environment however provides too many N\

(energy dense, low-nutrient) choices.
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Body weight reduction induces
“hormonal changes, which drives
increased hunger, decreased satiety,
and reduction in resting energy
expenditure. The reductions in leptin
levels were disproportionate to the
amount of weight loss. At 149% loss,
there was a 65% reduction in leptin
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[t 15 not necessa

ry for patients to achieve an

ideal body wel f’
(BMI) 30 kg/m

1ght or even a body mass ndex
to achieve health benefits




Changes in Regulatory Signals
Relative to Baseline

Week 10 Week 62.
Weight Weight
-14% -8%
Leptin J 65% J 35%
PYY, CCK, Insulin, J J
amylin
Ghrelin ‘ Y
Visual Analog ‘ 1T
Scales of hunger
and desire to eat




Plateau E4ffeci A common experience for the person in a weight reduction
program is arrival at a weight plateau, as weight loss slows and eventually seems to
stop. Recent research explains that the plateau effect is mainly due to a lack of ™~
ongoing energy deficit. Subjects tend to maintain an energy deficit for only about 6
weeks, then gradually return to their baseline energy intake. This means a state of
equilibrium has been reached at which the energy intake is equal to energy
expenditure. To move out of this phase, reestablishing an energy deficit is required.
There are several factors that reduce RMR and total energy expenditure (TEE)
during energy restriction and weight loss, including: energy restriction—RMR can
decrease at the onset of energy restriction by as much as 15% within 2 weeks, which
varies with the magnitude of energy restriction; loss of metabolically active body
tissue—weight loss consists of both LBM and fat, and less of either (but especially
LBM) reduces RMR; the cost of physical activity is also less because a body that
weighs less requires less energy expenditure to move around; and the thermic effect
of food is generally about 10% of energy intake, which is automatically less with
energy restriction. These are not the major factors stalling weight loss however; it is
necessary to reestablish an energy deficit ~/



A misconception to beginners
attempting to lose weight is that the
process is linear. Therefore, one can
expect that weight loss will occur more
rapidly in the early stages. Still, then
in the coming weeks, the weight may
stay steady or even slightly increased
despite maintaining the established -

calorie deficit. —
~ N | ~\ J.
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Animal studies examining
repeated weight-loss cycles have
found that in later cycles

there is a decreased rate of weight
loss (21) and increased rates

of weight regain (21, 31), feed
efficiency (2, 6, 32, 40), and
adiposity (32).



When animalsl6se weight from caloric restriction, leptin,
insulin,<and ghrelin levels change adaptively to help restore
‘baseline weight. Leptin is an adipocyte-derived hormone that
regulates body adiposity through effects on appetite and
thermogenesis . Leptin decreases disproportionally to adiposity
in diet-induced weight loss , decreasing satiety when the body
is weight reduced. Insulin, also an important central-acting
mediator of energy homeostasis, falls similarly with weight
loss . Acting in the opposite manner, ghrelin is the only known
circulating orexigenic (appetite-stimulating) hormone and has
repeatedly been shown to increase in conditions of weight loss
and negative energy balance , increasing hunger when the
body is weight reduced. It is not known whether multiple cycles
of weight loss and regain might alter the magnitude of these™
adaptive hormonal responses, perhaps either progressively
augmenting or blunting them.
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Is-it time to move from _
weight loss to weight-
loss maintenance

and prevent weight
regain? o
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-
‘Despite hundreds of

‘obesity genes’ having
been identified, however,
we are only at the point of
being able to apply
genetic informationtoa -

few |nd|V|duaLireaiments )



Geneticfactors alone, rare diseases
such as Prader-Willi syndrome, and -~
endocrine disorders can only explain o
minority of the present obesity
prevalence seen among children, though
common genetic allelic variants may set
the stage for obesity within an

obesogenic environment. -
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3.FOOD VARIETY IN ONE MEAL _

influence of variety on food intake (Rolls et al. 1984)

meal 1 meal 2
course 1 sausages sausages
course 2 bread and butter sausages
course 3 chocolate desert sausages
course 4 banana sausages

<> the total weight of food consumed in meal 1 was 44%
greater and energy consumption 60% greater

<> volunteers fed ad libitum; weight of food consumed and
energy value recorded

< | principle of gastronomy: an appetizing meal should
provide contrast in taste, color and texture

T E Husal
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4<INACTIVITY AND_

Many people who do not lose weight

when following a prescribed energy
restriction may be consuming more

energy than they report and may also
overestimate their physical activity levels.
Underreporting of energy intake is the

norm and is shown to increase with BMI. _
Underreporting of estimated intake has
been extensively siydLe/d ~ S )



Resistance training has the >
“potential to enhance weight loss '
maintenance by maintaining or
potentially enhancing FFM and
thereby averting the decline in
RMR that typically occurs
following weight loss

interventions. .



Many people who do not lose weight —
when following a prescribed energy
restriction may be consuming more
energy than they report and may also
overestimate their physical activity
levels. Underreporting of energy intake
is the norm and is shown to increase
with BMI. Underreporting of estimated
intake has been extensively studied

S
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Aerobic exercise and resistance training should be
_recommended. Resistance training increases LBM,
raising the RMR and one’s ability to use more of
the energy intake, and increases bone mineral
density, especially for women (see Chapter 23).
Aerobic exercise is important for cardiovascular
health through elevated RMR, calorie expenditure,
energy deficit, and loss of fat. In addition to the
physiologic benefits of exercise, other benefits
include relief of boredom, increased sense of
control, and improved sense of well-being. The -
whole family can get involved in pleasurable
exercise activities
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~Steep .

Self-reported mean sleep time has decreased
10e15 min from 1985 to 2010, with adults self-
reporting less than 6 h of sleep per night
increasing from 22.3% to 29.2%.117 This is of
concern as short sleep time can increase risk for
obesity.118 In a 16 year longitudinal study of
68,183 women, a clear relationship between
self reported sleep duration and weight gqin‘/

was observed. Nt
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9 - Obesogens (bisphenol, phthalafes)

Examples of suspected obesogens are
bisphenol-A (BPA) and phthalates (in
food containers and packaging),
organochlorine and organophosphate
(banned pesticides), and perfluoroalkyl
substances (industrial marine
applications) (Nappi, 2016). (See
Clinical Insight: What’s in that Fat

When You Lose It?)
~ N o A\ J.
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11—~Bacteria and antibiotics

S



Microbiome



Bacteroides
Firmicutes/Bacteroidetes ratio Lactobacillus
Clostridium ramosum
H2-utilizing methanogenic Archaea

(CD36, Glut2)

TFermentation enzyme
(x-amylases,
amylomaltases)

| Tinterspecies H2 transfer |

| TSCFA production |




12 — artificial sweeteners



"ANIMALS LEARN TO USE TASTE TO PREDICT
CALORIC CONSEQUENCES, AND IN NATURE,
SWEETNESS IS ALMOST ALWAYS AN INDICATOR OF
CALORIES.”" WHEN WE EXPERIENCE A SWEET TASTE
WITH NO ACCOMPANYING CALORIC INTAKE, IT
CONFUSES THAT CALIBRATION TOOL. REPEATING
THAT EXPERIENCE, AS IN DRINKING A DIET SODA
EVERY AFTERNOON, MIGHT ACTUALLY DEPROGRAN
YOUR CALORIE-COUNTING MECHANISM FOR
GOOD. (IN THE RATS, EFFECTS WERE SEEN IN AS FEW
AS 10 DAYS.)



4

There *isﬁ‘\{ evidence that using
,mm{uiriiive sweeteners reduces food
intake or enhances an individual’s weight
loss. observational data suggest that
routine intake of nonnutritive sweeteners
may be associated with increased BMI
and cardiometabolic risk. Further

research is needed to fully characterize
the long term risks and benefits of ©

nonnutritive sweeteners (Azad et al, \
2017) o (U 9 )
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Ambient Temperature

Brown Adipose Tissue
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« VITAMIN D ,CALCIUM AND...
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Key points

B An association of vitamin D deficiency and obesity in adults exists, although an exact
mechanism linking them is yet to be determined.

B Vitamin D deficiency is correlated with increased body mass index.

B Modulation of the CYP2R1 and vitamin D receptor genes by obesity appear likely to
have key roles in the understanding of how obesity affects vitamin D status.
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KEY
B Fat (naturally occurring and added)
Ed Sugars {added)

Those symbeols show fats and added sugars in foods.
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TABLE 20.5 Acceptable Macronutrient

Distribution Ranges (AMDR)% of Total

Calorie Intake

2005 Previous Guidelines
Protein 10% to 35% 10% to 35%
Carbohydrate 45% to 65% 50% or more
Fat 20% to 35% 30% or less

NAS IOM: Dietary Reference Intakes for Energy, Carbohydrate, Fiber,
Fat, Fatty acids, Cholesterol, Protein, and Amino Acids (Macronutri-

ents), The National Academies Press. 2005.
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1 _6-Uliraprocessed Foods-



UPF.
’ T_he mechanisms to be addressed ™

were grouped into 3 categories;
those related to food choice (i.e.,
low cost, shelf-life, food
packaging, hyperpalatability, and
stimulation hunger/suppression
of fullness); 4

N
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UPFhas also been defined as
... industrial formulations
typically with 5 or more and
usually many ingredients.
These ingredients include items
often used in processed foods,
such as sugar, oils, fats, salt,
antioxidants, stabilizers and

preservatives.” - ./ I
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Blood glucose levels
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A recent systematic review of high

" quality randomized controlled trials
(RCTs) comparing low-carbohydrate
with isoenergetic (having the same
total calories) balanced diets found
essentially no difference in weight
loss,
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As of April, 2018, five long-term

. weight loss drugs were listed as <
approved by the FDA: orlistat (Xenical),
liraglutide (Saxenda, Victoza),

lorcaserin (Belviq), naltrexone-

bupropion (Contrave), and
phenterminetopiramate (Qsymia) (Table
20.8 for mechanisms of action and
common side effects of prescription _
weight loss drugs). «
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Two/such drugs, fenfluramine (commonly
used in combination with phentermine, ~
known as “fen-phen’”’) and
dexfenfluramine, were removed from the
market in 1997 after concerns were raised
regarding the possible side effects of
cardiac valvulopathy, regurgitation, and
primary pulmonary hypertension. Common
side effects of many CNS-acting agents are
dry mouth, headache, insomnia, and o
constipation ~—
2 . )



At present, there are five major
- FDA approved antiobesity
medications: phentermine,

—

orlistat,phentermine/topiramate
extended release, naltrexone
sustained release (SR)/bupropion
SR, and liraglutide (the only
injectable formulation).
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. Dietary Exchanges, based on the American
Dietetic Association (ADA) Exchange System,
are another tools that have been used to help
participants adhere to their calorie targets
with the corresponding number of ADA
exchanges/day adjusted for the specific diet.
The exchange system affords the participant
the most flexibility in diet planning once the
concept is learned.
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