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Overall (I-squared = 91.5%, p = 0.000)

NOTE: Weights are from random effects analysis
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Prevalence of Chronic Widespread Pain (%)

Prevalence (95% CI)

11.20 (9.48, 12.92)

12.90 (11.41, 14.39)
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_PIDEMIOLOGY

Incidence of obesity started to rise Overweight andiobesity

from around the mid 1970’s 1;’2

Prior to that things were stable. il -
70 Overweight including obese, 20-74 years

60
501




_PIDEMIOLOGY

The idea of "basic foods” was first The adic Seven ...
developed in1972 in Sweden eat this way every day

- “Basic Foods' had to be cheap and
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/N ADDITION TO THE BAS/C 7...
EAT ANY OTHER FOODS You WANT
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_PIDEMIOLOGY

Food pyramid evolved

- Often driven by

- 1 - = R

I

Fats, Olls & Sweets
USE SPARINGLY

Milk, Yogurt &
Cheese Group

2-3 SERVINGS

KEY
0 Fat (naturally occurring and added)
K2 Sugars (added)

These gymbols show fals and added sugars m foods.

Meat, Poultry, Fish, Dry Beans,
Eggs & Nuts Group

2.3 SERVINGS

Fruit Group
2.4 SERVINGS

Bread, Cereal,
Rice & Pasta
Group

611
SERVINGS
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VWHAT FACTORS
PREDATED PAIN!

Increases in number of pain sites
iIndependently predicted by:

Anxiety

Depression

Sleeping problems
Obesity

For each 3 points of BMI increase, one
extra painful site | | years later.

Table 4. Mean Change in Number of Pain Sites
in HUNT2 (1995-1997) and HUNT3 (2006—
2008) According to Change in Different Risk
Factors

Risx FAcTor

HADS score
No anxiety or depression
Depression, not anxiety
Anxiety, not depression
Anxiety and depression
Sleeping difficulties
No sleep problems
Sleep problems
Smoking status, never smoking
Ex-smoker
Current daily smoker
BEMI normal {18.5-24 .9)
Underweight (<18.5)
Overweight (25-29.9)
Obese (=30)
Alcohol, monthly use, O times
a month
1 to 7 Times a month
=8 Times a month
Abstainer
Physical activity
Inactive
Active

Pain sites from HUNTZ2 to HUNT3

Wirnin-Susuects N = 26,875
Inosvipuarts w 48,669
O BSERVATIONS

Mean
CranGe ™

Reference
17
23
46

Reference
31
Reference
1
11
Reference
09
08
14
Reference

0S5
04
03

Reference
03
07

NOTE. Within-ndwvidual fxed effect inear regression

25

04 to .26
05 to .26

45 to0 .27
01-.14
04-.25

02 to .11
14 to .06
16to .10

08 to .01
11 to 04

*Adusted for age, physal actwvity, and chronic dsease when these vanables

were not the mamn varable of interest
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I TS SIMPLE, RIGHT?

WeightGain(kg) = (Intake — Expenditure)/ 7000

Doing the math over 40 years:

|20 Kg versus 80 Kg (| kg /year)

|9 calories per day difference.




—VIDENCE BASE OF STANDARD
REATMENT!?

Diet does work

- Hirsch published in 1950's using diet control

- Showed that limiting portions caused weight loss

- Showed that metabolism slowed with 10% reduction in weight




T HE BIGGEST LOSER
EAT LESS, MOVE MORE

The Biggest Loser Diet
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J Clin Endocrinol Metab. 2012 Jul;97(7).2489-96




EVIDENCE FOR DIET

Real world diet programs usually get about six months:

——

Eat less, move more.
The Biggest Loser Dlet

Reduce Calories

Increase Exercise BEST
Eat Less, Move More Dl ETS
2015 Rankings
— #3 Weight Loss -

— #11 Overall

“NBC never does a reunion. Why? We’'re all fat again™



METABOLISM SLOWS
BIGNAYN

Every single person who entered the
biggest loser slowed their metabolism

Average was /00 cal/day reduction.

Everyone feels awful.

Decreased Metabolism
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Long Term Effect of Bariatrics
DOES THIS ALWAYS W,

2 263

80

HAPPEN?

5
-
-
. a | = 60
So why Is bariatric surgery different? -
)
ol
a 40 -
. . . =
Biggest Loser vs Bariatrics g a7 “
-
200 1 Time (mo) &: 20
] o )]
| Baseline Follow-up
3
; s FIGURE 1. Activity energy expenditure (AEE; [J), thermic effect of
. =O=RYGB food (TEF, ), and resting energy expenditure (REE; M) as a percentage
-0 - of total energy expenditure (TEE) at baseline (¥ £ SD: 29 + 6.2% for

Metabolic Adaptation following Massive Weight Loss

Am J Clin Nutl' 2003;78:22- 30,




OTHER THINGS
REGULATE WEIGHT

Insulin regulates weight

- Type | DM presents with weight loss

Insulin causes weight gain.

- Subcut insulin => lipohypertrophy

Insulin causes GLIT-4 expression
-> Glucose uptake into muscle and fat
-> Enhances lipogenesis

-> Blocks lipolysis




PHYSIOLOGY



ADENOSINE - PHOSPHATE

Adenosine 1s found in all cells

Dl |
- Part of DNA HO—P—0—P—0—F—0

- Used as an energy store




AMPK, MTOR, HBP

Hexosamine biosynthetic pathway
(HBP) => Energy sensor

AMP Activated Protein Kinase =>
low energy response




Glucose

4 ATP

3 AMP

AMP
ATP

ATP
Amino acids

Glucose
Insulin

Glc-6p
VPGl
Frucé-p

Gin /“icur

GlcN-6-p

N-GIcNAC '6‘9

Amino acids

FIGURE 1 | Tha sharad componants batwaan the HBP, AMPK, and mTOR pathways allow tham to wark in a synchronzed manner to diract call activity, but
parturbations in thase intaractions can also driva patholoegy. O-GlicNAcylation of AMPK inhibits its abdity to phosphonyata TSC1/2 and raprass mTORC1 activation.
Ths, in turn, can lead to unchecked cal prolifaration, a halimark of cancer and cothar diseasas. The balance of nutnant intaka also plays a pivotal role in guiding the
ntaractions batwaan thasa pathways. Increasad glucosa lavals can bolstar ATP production, both of which are naeceassary camponants for tha HBP. Along with
haightanad UDP-GICNAC lavals, tha ATP:AMP ratic shifts, thus hindaerng AMPK activation. Incraasing amine acd intaka contributas to AMPK supprassion and
diractindract mTORC1 activation, though tha axact machanisms bahind thaesa phanomanan ara not antiraly undarsteed.



—-NERGY SENSING MECHANISMS

Low energy - AMPK activates.

Cellular function slows down

High energy mTOR activates

= g b




WHAT ABOUT HIGHER FUNCTIONS!?

Hypothalamic AMPK is a major mediator of energy balance.

Activation leads to:

- Induced appetite e

(R —




DECREASING HYPOTHALAMIC AMPK

Leptin (made in fat cells)

Depolarises POMC neurons, stimulates 3-endorphin and a-MSH




DECREASING HYPOTHALAMIC AMPK

GLP-|

Produced by neurons in nucleus solitary tract. suppresses appetite.

Inhibits AMPK activation with fasting




NENZNe
—YPOTHALAMIC
AMPK

- Ghrelin
Made In stomach

Stimulates appetite via hypothalamic
neuropeptide Y

Upregulates AMPK In the hypothalamus.

Second-order
and downstream
neurons
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MEDICATIONS

Phentermine (Duromine) - similar to amphetamine

- releases dopamine, typically 5-10% body weight loss

Significant side effects




BUPROPION/NALTREXONE
(CONTRAVE)

Combination therapy 6-8% body weight loss (360mg/32mg)

Causes activation of POMC neurons, safety

Side effects

Excitatory effects, risk of seizures.




GLP-1 RECEPTOR AGONISTS
| IRAGLUTIDE

Satiety via reduction in hypothalamic AMPK.

>-10% weight loss (up to | 3% in some studies)

Dosage: 0.6 - 3.0 mg/day subcutaneous injection

| Side effects




SURGERY

Still the gold standard for reducing total body weight

Very strong positive effect on diabetic control

Gastric bands 20%

| Gastric sleeve 40%
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