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The Global Food System

Geapolitical Relationships
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Version 1.2 March, 2009
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Summer Camp for Underserved Kids
Full Circle Farm
at Peterson Middle School
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Outline

» My research & lessons learned
» Evidence for Obesity links to Morbidity/Mortality

» Health at Every Weight

» Take Home / Actionable Conclusions
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Clinical Guidelines on the Identification, Evaluation,

and Treatment of Overweight and Obesity in Adults

The Evidence Report. National Institutes of Health.
Obes Res 1998;6(Suppl)2:51S-209S.

Carb
H Fat

Protein

>55%

255% energy from carbohydrate

<30% energy from fat

and approximately 15% energy from protein




COMPLETELY UPDATED!
The Must-Have NEW Edition

? THE #1 NEW YORK TIMES BESTSELLER
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REVOLU

= The latest on the safety and effectiveness of the
Atkins approach

* Dozens of new recipes and tips to jump-start (00
weight loss 2 <
i PPN
| * The amazing #1 bestseller that's 7 Qgr 20
| helped millions! i &
» NS

Low car

THE REVOLUTIONARY, SCIENTIFICALLY SOUND
BESTSELLER—NOW REVISED AND EXPANDED!
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CUT SUGAR TO TRIM FAT

+ Lose weight
+ Lower your cholesterol
* Achieve optimal wellness
« Increase your energy
« Help treat diabetes and other diseases

Featuring easy recipes from
New Orleans’s top restaurants—
and a 14-day meal plan!
H. LEIGHTON STEWARD MORRISON C. BETHEA, M.D.
SAM S. ANDREWS, M.D. LUIS A. BALART, M.D.

THE #1 NEW YORK TIMES BESTSELLER

THE ©

SOUTH

The Delicious, Doctor-Designed, Foolproof Plan
for Fast and Healthy Weight Loss

i |

Arthur Agatston, M.D.

Avoid the Dangers of Bad Carbohydrates
Balance Your Hormone and Insulin Levels

ENTER

A DIETARY ROAD MAP TO

/LOSE WEIGHT PERMANENTLY :

/RESET YOUR GENETIC CODE
/PREVENT DISEASE

/ACHIEVE MAXIMUM PHYSICAL PERFORMANCE

/ENHANCE MENTAL PRODUCTIVITY

BARRY SEARS, PH.D.

WITH BILL LAWREN

Volumetrics

Barbara Rolls, Ph.D., and Robert A. Barnett

* Proven Methods
for Satisfying Hunger *

* Sound Recipes and
Menus for Weight Loss
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THE #1 New York Times BESTSELLER

Eat More,
WEIGH 2.
EESSE

Dr. Dean Ornish’s
Life Choice Program
for Losing Weight
Safely While

Eating Abundantly

“Revolutionary. . . . Dr. Ornish's work could change the
lives of millions. By the standards of conventional
medicine, the impossible has happened.” —Newsweek

' DEAN ORNISH, M.D.

High carb




Gardner, JAMA
2007:297:969-77

A Weight Loss Diet Study




From Low-Carb to Low-Fat

100
80 Protein

% 610) — .

Energy 40 — Fat

! Carbohydrate

COMPLETELY UPDATED!
The Must-Have NEW Edition
THE #1 NEW YORK TIMES BESTSELLER ‘ at Mollﬂe

DR, T]gr‘NS - WI(I;ESS..,.
T \Q [ » L
REYOLUTION

BARRY SEARS, PH.D.

Q@'Q° WITH BILL LAWREN

THE #1 New York Times BESTSELLER

Gardner, JAMA
2007:297:969-77



8 weeks 6 months  1year ATO Z Study

T Atkins NDS
REVOLUTION 55% 47% 46% 3-day
=—nd unannounced

24-hr recalls
(3,137 recalls)

Zone

Carb
Data not presented . Fat

Protein

=98 | EARN

o

29%

S

29%

Gardner, JAMA
2007:297:969-77

DEAN ORNISH, M.D.




Percent weight change across time, by group

-1

2

Weight _
change
as % of 5
baseline :3

-8
-9

Atkins
Zone
LEARN
Ornish

Gardner, JAMA
2007:297:969-77

@® Zone
—4A Ornish AVS. 7

Base- 8
line weeks

6 months

(Tukey’s
studentized

Atkins range test)

1 year
% Retention

Participants with available data 1-year




Favored Group
assigned to Atkins

"WM\S
Low-Carbohydrate WEIGHT p=0.03
E@}MM]\ HDL-C p=0.0004
—_— SBP p=0.001
DBP p=0.004

(not adjusted for multiple testing)
Clinical Guidelines on the Identification, Evaluation, and

Treatment of Overweight and Obesity in Adults
The Evidence Report. National Institutes of Health. Carb
Obes Res 1998;6(Suppl)2:51S-209S. .
Fat

Protein

~15%

>55%

National Guidelines

Gardner, JAMA
2007:297:969-77

JEAN ORNISH, M.D.




12-month net weight change (kg): Individual results

=] 2 Gardner, JAMA 2007;297:969-77

DEAN ORNISH, M.D.




12-month net weight change (kg): Individual results
DR TI\H\S

~30 kg RANGE of
welght change
WITHIN each diet

group.

From losing 20-25 kg
to gaining 5-10 kg

Gardner, JAMA 2007:297:969-77




ORIGINAL INVESTIGATION

A Randomized Trial of a Low-Carbohydrate Diet vs
Orlistat Plus a Low-Fat Diet for Weight Loss

William S. Yancy Jr, MD, MHS; Eric C. Westman, MD, MHS; Jennifer R. McDuffie, PhD, RD, MPH;
Steven C. Grambow, PhD; Amy S. Jeffreys, MStat; Jamiyla Bolton, MS; Allison Chalecki, RD;
Eugene Z. Oddone, MD, MHS

=]
=]

Percentage Change in Weight
Percentage Change in Weight

Week

Figure 3. Individual percentage hody weight change trajectories by diet group. The bold line represents a smoothed spline of the observed trajectory for the mean
percentage body weight change in the low-carbohydrate, ketogenic diet group (A) or the orlistat plus low-fat, reduced-calorie diet group (B).

Yancy et al., Arch Int Med, 2010;170:143

©2010 American Medical Association. All rights reserved.




Figure 3. One-Year Changes in Body Weight as a Function of Diet Group and Dietary

Adherence Level for All Study Participants

Weight Change by Diet Type
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Weight Ornish
Watchers

Dansinger et al.,
Comparison of the Atkins,
Ornish, Weight Watchers,
and Zone Diets for Weight
Loss and Heart Disease
Risk Reduction:

A Randomized Trial.
JAMA, 2005; 293:43-53










Percent weight change across time, by group

Weight
change
as % of
baseline :3

—4A Ornish

Base- 8 6 months 1year % Retention

line weeks 1-year
Participants with available data

Atkins 77 72

Ornish 76 71




Fasting A TO Z Study: Exploratory analyses

Insulin

Tertiles ==z== Ornish Diet (very low fat, high carb)
=me m1Atkins (very low carb, unrestricted fat and protein)

0 ®
Most -ZA'
Insulin ~ 4 S — n=19 1
Sensitive 3) 6 .'l:llnllllnI
(<7 plU/mL) ~ . L' h=24 -
0"
v -10
o
-+ 0 ® |
Most e x I -
Insulin O 2 " L n=23 _I_
Resistant o 4 o i
(>10pUmL) = 6 elee o |
-8 |
100 6 12
Mean, SEM Months



Fasting
Insulin
Tertiles

Most
Insulin
Sensitive
(<7 plU/mL)

Most
Insulin
Resistant
(>10 plU/mL)

Mean, SEM

A TO Z Study: Exploratory analyses

=== Ornish Diet (very low fat, high carb)
=me m1Atkins (very low carb, unrestricted fat and protein)

Weight loss (kQ)

0

© o BN

-10

_ For those who are

\5 n=19 7 Success with either
LN?-; .
"Yrunmmunre diet for those who are
L' n=24 ° relatively insulin

sensitive

Insulin resistant,

‘33,.. SV L low-fat diet
."f“ n=21- ineffective compared
to low-carb diet
0O 2 6 12
Months






Weight Loss by Adherence Tertile (A TO Z Study)

O i

2

12-Month |

Weight

Change -4
(kg)

-10

p=0.0006

p=0.01

0=0.06

T

n=
19

23

Adherence
tertiles

M Highest

Lowest

|

Atkins

Zone

Ornish

Alhassan, Intl J Obesity, 2008; 57:49-56






McClain et al., Diabetes Obes Metab 2013:15:87-90

Change in % Carbs Change in % Fats

Assigned to Assigned to
Fasting Insulin Atkins Ornish
Tertiles (Lowest Carb)  (Lowest Fat)

Lowest (most Ins Sens) e © s

Highest (most Ins Res)




Differential Adherence by Insulin
Resistance Status

Insulin resistant individuals may
find It Inherently more difficult
to adhere to a
lower-fat/higher-carb diet



Ongoing Study: NIH RO1 DK091831 + Nus|

» Study Population: Women & men, BMI 28-40,
age 18-50, non-diabetic, general good health

» Sample size: n=609 (enrollment complete)

» Intervention: Healthy Low-Fat vs. Healthy Low-Carb
Weight loss diets
Delivered in 22 instructional sessions (~17/class)

» Primary outcome: 12-month weight loss

» Possible mediators/moderators:
Genome, metabolome, microbiome
Insomnia, food addiction, psychosocial, many others
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" | How Low can
you go?

~20 grams/day
(carbs or fat)?

{ n - F ok |
\ e %, i | ) . r
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= TITRATE UP TO A
| MAINTAIN.....

FOREVER




Healthy Low-Fat vs. Healthy Low-Carb







L
ID 14: Low Fat

BREAKFAST

2 slices whole wheat bread w/mustard
Multigrain cereal w/skim milk
Water

LUNCH

4 ¢ salad mix w/ fat-free dressing

Spinach spaghetti w/ marinara sauce
Mid-afternoon snack

Coffee

DINNER

Stir fried veggies w/ kung pao sauce, soy sauce |
and garlic on brown rice

Water
Evening Snack
Pita bread w/ low-fat red pepper hummus




L
ID 36;: Low Fat
BREAKFAST

Low Fat Latte
Scone

LUNCH

Vegetable lasagna

Soda
Mid-afternoon snack

Water

Martini w/ olives

DINNER

Minestrone soup E =,

Linguini w/ shrimp, alfredo & marinara sauce £

Caesar Salad | > e
Evening Snack

Red wine

Chocolate cake




ID 14 ID 36




-
ID 36

1,950

Low Fat ID 14

Kcal 1,700

Fat 13%
Carbohydrate 73%
Protein 14%

Alcohol 0%

Fiber 45 ¢

Omega-3 19

Saturated fat 4 g
Added Sugars 20 g

36%
37%
17%
10%

159
1g

36 ¢
399



o
ID 10: Low Carb

BREAKFAST

Tuna salad w/ tomatoes, olives & lettuce
Fat free dressing
Water

LUNCH

Deli ham

Laughing cow cheese
Afternoon Snack

Coffee w/ half and half

DINNER

Chicken w/o skin

Zucchini & Broccoli sauteéd in butter
Evening Snack

Strawberries & sparkling water




ID 51;: Low Carb

BREAKFAST

Omelette w/ cheese, ham, spinach
Coffee with half & half
Water

LUNCH

Steak w/ cheese
Pork ribs
Bratwurst
Broccoli salad
Water

DINNER

Cheeseburger
Sausage

Avocado, tomato, spinach
Red wine




ow ID 10




Low Carb ID10 ID 51
Kcal 1,200 2,150
Fat 48% 66%
Carbohydrate 13% 5%
Protein 39% 23%
Alcohol 0% 6%
Fiber 13 9 8¢
Omega-3 20 20
Saturated fat 219 619
Added Sugars 50 4 g



Do Genotype Patterns Predict Weight Loss Success for
Low Carb vs. Low Fat Diets? R01 DK091831 (2013-17) + NuS|

n=609
_ 2
BMI 28-40 kg/m Low Carbohydrate (=305
non-diabetic
generally healthy
adults 18-50 yrs
Months O 3 3] 12
INTERVENTION: XAXXXXXXX X X X X X X X X X X X X X X
22 group classes, 15-22 participants/group
WEIGHT (1° outcome) X X X
Blood (DNA, lipids, glucose,
insulin, OGTT, cytokines) X A A f
Diet Assessment (NDS-R) X X X X
Psychosocial (Questionnaires) X X X X

DEXA, REE (Metabolic cart) X X X

Other: Microbiome (fecal samples) Adipocytes (fat biopsies), Other — Various times points, specific cohorts






Non-Diabetic, Insulin Resistant

150

140 5125 mg/dL
cut off for / \'
130 diabetes

Blood 120 Serum
Glucose 75 grams Insulin

(mg/dL) 110 glucose uU/mL

100

90
7
0

60

Minutes







The Merits of Subtyping Obesity
One Size Does Not Fit All

Alison E. Field, ScD, Carlos A. Camargo Jr, MD, DrPH, Shuji Ogino, MD, PhD

Obesity is a heterogeneous and complex disease influenced by
exogenous and endogenous exposures.

Stratifying obesity into meaningful subtypes could provide a better
understanding of its causes and enable the design and delivery of
more effective prevention and treatment interventions.

JAMA November 27, 2013 Volume 310, Number 20
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes Among
U.S. Adults Aged 18 Years or older

Obesity (BMI 230 kg/m?)

1994 2000
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[] No Data [1<14.0% [ 14.0-17.9% [ 18.0-21.9% E 22.0-25.9% B >26.0%

g A

<y
4
S

Diabetes
1994
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[] No Data [ <4.5% [ 4.5-5.9% [ 6.0-7.4% E 7.5-8.9%

CDC’s Division of Diabetes Translation. National Diabetes Surveillance System available at http://www.cdc.gov/
diabetes/statistics




Journal of the American College of Cardiology Vol. 63, No. 25, 2014
© 2014 The Expert Panel Members ISSN 0735-1097/$36.00
ublished by Elsevier Inc. http://dx.doi.org/10.1016/j.jacc.2013.11.004

2013 AHA/ACC/TOS Guideline for the
Management of Overweight and Obesity in Adults™

A Report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and The Obesity Society

@ CrossMark

Endorsed by the American Association of Cardiovascular and Pulmonary Rebabilitation,

American Pharmacists Association, American Society for Nutrition, American Society for Parenteral
and Enteral Nutrition, American Society for Preventive Cardiology, American Society of Hypertension,
Association of Black Cardiologists, National Lipid Association, Preventive Cardiovascular

Nurses Association, The Endocrine Society, and

WomenHeart: The National Coalition for Women With Heart Disease

FR2N1A
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More than 78 mllllon 2HA/ACC/TOS Guideline for the
adults |n the US Were anagement o erwe|g  an eslty‘ml ults”
obese in 2009 & 2010.

Obesity raises the risk of from
hypertension, dyslipidemia, type 2 diabetes,
heart disease, stroke, gallbladder disease,
osteoarthritis, sleep apnea, respiratory
problems, and some cancers.

Obesity Is also associated with increased risk of
all-cause and CVD

ur
VomenHeart: The National Coalition for Women With Heart Disease

..biomedical, psychosocial, and economic consequences...



Journal of the American College of Cardiology Vol. 63, No. 25, 2014
N H 36.

All of the following are 2013 AHACE/TOS Guidelin fo the

Management of Overweight and Obesity in Adultsf”?

assoclated with weight loss g
AHA-style Step 1
Higher protein

Higher protein Zone-type
Lacto—ovo—-vegetarian—style

Low calorie With prescribed energy
Low carbohydrate restriction, or
Low fat

Low fat vegan-style
Lower fat, high-dairy
Low—glycemic—load

Without formal prescribed
energy restriction, but with

Macronutrient targeted diets ki realized energy deficit.

Mediterranean style
Moderate protein

...If reduction in dietary energy intake is achieved:




‘gt
.+ =& Food, Nutrition

Food, Nutrition A
and the Prevent and the
Prevention of

Cancer: a global
28 perspective
‘ l& ' World Cancer

- _+= Research Fund
American Institute

. &lse for Cancer Resecarch

¢ Amencan 1991

Cancer Ressarch

"

N
B~

A

£
B ST, L
/ > aﬂ

e
ATy
T e -/»

-

4[ f 'y
4&‘-"" o

Research Fund




Pancreas

Galibladder

Liver

Colon, rectum

Breast

Ovary

Endometrium
Cervix
Prostate




g == Second Expert Report
o , Food, Nutrition,

it Physical Activity, and the
85 w4 Prevention of Cancer:
TR Physical Activity, i

SR\ i a Global Perspective
a)‘ _AO HQR :

2% A Global Perspective

American Institute for Cancer Research
World Cancer Research Fund



Fooch containing detacy fibre

Adlatowins

Foods containing folace
Foods containing copens
fFoods containing selenium’
Fad mee’

Processed smeat
Cantonesestybe salned fuh
Diets high in calium’
Energy-dense foods'

Low enecgy-dense foods
Selt, saked and salty foods
Arsenisc 0 drinking water
Maze

SUgary drinks

Alcoholic drinks’
Beta~caolene’

Physacal acthvity

T RDOOTTRTTeT TR U

Body Fatness

Adul weght gan
Adult Mlaired height
Greater birth weight
Lactation

Being breastied




Association of All-Cause Mortality
With Overweight and Obesity
Using Standard Body Mass Index Categories

A Systematic Review and Meta-analysis

Cithioniie M. Fleosl. PRE
% Importance Estimates of the relative mortality risks associated with normal weight,
Brian K. Kit, MD overweight, and obesity may help to inform decision making in the clinical setting.

Heather Orpana, PhD Objective To perform a systematic review of reported hazard ratios (HRs) of all-
Herev 1 Cromibianl Btk cause mortality for overweight and obesity relative to normal weight in the general
-  population.




Random-Effects Hazard Ratios of All-Cause Mortality Flegal K, et al.

for Overweight and Obesity Relative to Normal Weight

Hazard Ratio

1.40

1.30

1.20

1.10

n
O

0.90

0.80

JAMA. 2013;309:71-82
97 Prospective Studies

95% CI:

Reference
]
2
“Normal” Overweight Obese
<25 25 to <30 >30

Body Mass Index



Relative to those who are
“normal” weight (BMI <25),
those who are overweight (BMI 25 to <30)

have a 7% LOWER risk of all-cause mortality,
while those who have obesity (BMI >30)
have a 13% higher risk.




Random-Effects Hazard Ratios of All-Cause Mortality
for Overweight and Obesity Relative to Normal Weight

Flegal K, et al.
JAMA. 2013;309:71-82
97 Prospective Studies

1.40
1.30 I
95% CI:
9 1.25 1.13 - 1.39
H -
Y
) 1.10
-
c,g Reference
c 1.0 e -
95% CI:

- 0.94 —==UE

0.80 “Normal” Overweight Obese | Obese I, Il

' <25 25 to <30 30 to <35 >35

Body Mass Index



The HIGHER risk of all-cause mortality, Is

observed in those who have obesity at the

higher levels of stage 2 and 3 and morbid
obesity (BMI >35).

Even those with stage 1 obesity (BMI 30 to <35)
have a LOWER risk of mortality (not significant)
than those with BMI <25




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Body-Mass Index and Mortality among
Adults with Incident Type 2 Diabetes
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We found no evidence of lower mortality
among patients with diabetes who were
overweight or obese at diagnosis, as
compared with their normal-weight

counterparts, or of an obesity paradox.
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Conclusions and Relevance In MZ twin pairs, higher BMI was not associated with an increased risk
of MI or death but was associated with the onset of diabetes. These results may suggest that lifestyle

interventions to reduce obesity are more effective in decreasing the risk of diabetes than the risk of
cardiovascular disease or death.
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Same Gender, Age, BMI
Different % Body Fat
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Gender Woman Woman

Age 42y 42y
BMI 32 32
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Same Gender, Age, BMI,
and % Body Fat

250 Gender Woman Woman
Age 39y 39y
BMI 31 30

200 % Body Fat 42% 41%
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Healthier at a Higher % Body Fat

Gender Man Man
Age 48y 25y

BMI 30 34
% Body Fat 25% 34%
LDL-C 88 114

HDL-C 27 44

Triglycerides 429 101
Glucose 103 103

INS-AUC 224 119

SBP 125 118
DBP 32 78
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L
Take Home Point: #1

Reframe the Question
WHAT IS THE “BEST DIET”?
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Take Home Point: #1

Reframe the Question
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WHICH DIET
IS BEST
FOR WHOM?
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L
Take Home Point; #2

Stop using the term “diet”

FOR MANY PEOPLE A “DIET” IS
SOMETHING YOU GO ON AND OFF.

WHICH MEAL PLAN(?)
IS BEST

FOR WHOM?
o
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Take Home Point: #3

EVIDENCE FOR LONG-TERM
WEIGHT LOSS MAINTENANCE?

INADEQUATE /7 LACKING
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Take Home Point: #4

INDIVIDUALLY
EMBRACE THE VARIABIILTY

SOCIETALLY
FOOD SYSTEM
FoOooD ENVIRONMENT
SOCIAL JUSTICE







