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Objectives

* Review data on obesity, BMI, CV risk and
Diabetes risk

* Review data on different types of diets and
chronic diseases

* Review recent data on time restrictive eating
on health and aging process



Obesity is counterintuitive

Hides in plain sight: not recognized by
physicians

Not a problem of recent excess of food
availability

NOT a single disorder
Not slowing down, in any country



Obesity in 1986




Obesity in 2013



Obesity in 2030 (projected)



How to Evaluate?

¢ BMl . weight in kilograms divided by the square of the height in meters

e Waist circumference
* |deal weight ( BMI of 20)

For women over 5 feet (152 cm):
— 100 Ib (45 kg) plus 5 Ib (2.3 kg) for each additional inch (2.5 cm)

For women under 5 feet (152 cm):
— 100 Ib (45 kg) minus 5 Ib (2.3 kg) for each additional inch (2.5 cm) under 5 feet

For men over 5 feet (152 cm):
106 Ib (48 kg) plus 6 Ib (2.7 kg) for each additional inch (2.5 cm)



Willett W et al. NEJM 1999:341(6):427-433



https://www.google.com/search?rlz=1C1JZAP_enUS867US868&sxsrf=ALeKk00S8bDWc35Ty7QeVFGYeySNsWrAuQ:1600006981229&q=Willett+W+et+al.+NEJM+1999;341(6):427-433&spell=1&sa=X&ved=2ahUKEwjE8IO-qubrAhWImHIEHUeOBAEQkeECKAB6BAgLECg

Weight categories based on BMI

Underweight
<18.5

Adapted from Obesity Algorithm Obesity Medicine Association 2019



BMI and Ethnicity

Adjustments to be made in BMI to reflect
Equal levels of % body fat compared with
That in Caucasians of the same age and sex

BMI -2 to 3 kg/m?
§ g

Difference in BMI (kg/m?) for
the same body fat percent
(@)

.'

&

Hu. Obesity Epidemiology. Handbook of Obesity 1998:81-92



BMI and Ethnicity

BMI-adiposity relations appear to vary significantly
across race/ethnic groups

Heysmsfield S et al . Obes Rev. 2016 March; 17(3):262-275
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BMI and ethnicity

the prevalence of self-reported type 2
diabetes within 5 BMI categories for NHW,
African American, Hispanic and Asian
subgroups

Jih J et al. Prev Med. 2014 Aug; 65: 1-6.



https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24736092
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BMI and mortality/ morbidity

Prospective Studies Collaboration Lancet 2009; 373: 1083—-96
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Willet W et al. NEJM 1999;341(6):427-433



Waist circumference

 >102 ( 40inches) for men, or >88 ( 35 inches ) for women
* measured at the midpoint between the lower border of

the rib cage and the iliac crest \ /\ |

the rib:

the superior border of
the iliac cres YA Y S e

16 Hu F. Obesity Epidemiology. New York City: Oxford University Press, 2008; 53—-83



International Diabetes Federation Criteria for Ethnic or country-specific
values for Waist Circumference

Country or Ethnic Group _ Waist Circumference (cm)

Europid Men >94
Women >80
South Asian Men >90
Women >80
Chinese Men >90
Women >80
Japanese Men >90

Women >80

WHO (2011) Waist Circumference and Waist-Hip Raito.



Obesity and T2DM risk

* Diet affect directly obesity
 Risk of IFG and diabetes increase with BMI

Diabetes



Diabetes prevalence in the world

151 mill 2000 ( 4.6%)
463 mill 2019 (9.3%)
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 700 mill 2045 (10.9)



GBD 2017 JAMA. 2019;322(16):1542.



* Diabetes—> second leading cause of BMI-
related deaths in 2015 and contributed to 0.6

million deaths

* Diabetes leading cause of years lived with
disability related to BMI

The GBD 2015 Obesity Collaborators. N EnglJ Med 2017; 377:13-27



HOW TO attempt to FIXTHIS?



Challenges of weight reduction

* Adaptive biological responses to weight loss

* Increase in appetite observed after weight loss
associated with changes in hormones
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Weight loss plans

Lifestyle changes, no quick diet solutions,
Realistic goals

Not every “ diet” is successful for everyone
Trial and error



Adherence is the most important part for weight loss

Dansinger et Al. JAMA, 2005 (93) 43-53
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Caloric balance

e Caloric needs calculation

* Macros

— Carbs45-65% emphasis on high quality, non
processed foods

— Protein 10-35%
— Fat 20-35%

— Fiber 14g per 1000 calories
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Caloric needs

D.C. Frankenfield. Clinical Nutrition 32 (2013) 976e982
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Caloric needs

( resting metabolic rate)
* Man

— 10 x weight (kg) + 6.25 x height (cm) - 5 x age (y) +
5
* Women

— 10 x weight (kg) + 6.25 x height (cm) - 5 x age (y) -
161



Sedentary lifestyle> physical
activity of independent living.
Moderately active—> physical =
walking about 1.5 to 3 miles per day
at 3 to 4 miles per hour, in addition
to the activities of independent
living.

Active—> physical activity = walking
more than 3 miles per day at 3to 4
miles per hour, in addition to the
activities of independent living.

U.S. Department of Health and Human Services and U.S. Department of Agriculture. 2015-2020 Dietary Guidelines for Americans. 8th Edition. December 2015. Available at http://health.gov/dietaryguidelines/2015/guidelines/.
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Resting metabolic rate machine
(falk and Mkeesport)

1.Don't eat or exercise 8 hours prior to your test.

2.Don't drink coffee 4-5 hours prior to your test.

3.Don't smoke or drink alcohol.

4.Don't participate in vigorous/high intensity weight training 12 hours prior.

5.Come rested and relaxed.



WHO based on FAQ report 2002



Caloric Restriction
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1200-1800 calories diet
“easy” to prescribe, Not very easy in practice
Undercalculation of calories by patients

Easier way to replace with already made food
options: soups, bars, frozen meals( 200-300
cals)



34

Flechtner-Mors M et al. OBESITY RESEARCH Vol. 8 No. 5 Aug. 2000



_Lifelong caloric restriction (CR) may extend life
oy up to 50% in rodents, with progressively
ess impact the later in life it is started.

Reduced risk of cancer, neurodegenerative
disorders, autoimmune disease,
cardiovascular disease and T2DM

s of medicine (32) 3, 2011 159-221



* Two phases of CR in mammals—> an adaptive
period immediately after the regimen is imposed,
and a steady state period, which can last the
lifetime of the animal.

* Adaptive phase, metabolism measured by oxygen
consumption, declines.

» After adaptive period = steady state in which
ketones help meet energy needs of the brain.

Speakman et al molecular aspects of medicine (32) 3,2011 159-221



* the oxidative damage theory of aging and
suggested that reactive oxygen species
damage DNA, lipids, and proteins, all leading
to accelerated biological aging.

e CRresults in a decrease in metabolic rate that

is greater than that expected on the basis of
loss of tissue mass

Speakman et al molecular aspects of medicine (32) 3, 2011 159 -221



Anderson et al Toxicologic Pathology, 37: 47-51, 2009



* Humans have problems sustaining CR for long
periods of time

e Data on CR in humans in populations related
to poverty and frequently deficient in
essential nutrients.

Holloszy and Fontana. Exp Gerontol. 2007 August ; 42(8): 709-712
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* CR of 25% for 2 years. Non obese patients.
* Most sustained 11% of CR.

Ravussin et al Gerontol A Biol Sci Med Sci, 2015, Vol. 70, No. 9, 1097-1104
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e Okinawa population: 11 % less calories ( 1700)

— Death rates from CV , cancer and CVA were 60-70% of
japan average

— Older Okinawans: gained an additional 6% survival time
from age 65 (1.3 years) versus other Japanese and an
additional 20% survival time (3.6 years) versus Americans

Willcox C. Biogerontology (2006) 7: 173-177



Plant based diets
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Vegetarian/ Plant based and Vegan

* Vegans: lower intake of
protein and higher intake
of fiber. Lowest BMI , meat
eaters highest BMI.



Vegetarian diet and Diabetes?



Tonstad et al . Nutrition, Metabolism & Cardiovascular Diseases (2013) 23, 292e299
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* Vegetarian dietary patterns reduced CV
mortality and risk of CAD by 40%

* Plant based diet and pro vegetarian diet
associated with 16-24% lower risk of CVD and
all cause mortality .
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Mediterranean Diet

Not a “diet”, is a lifestyle.

Mostly a plant based diet: fruits, vegetables,
grains, beans, nuts and seeds

Healthier fats

Less red meat, More fish, less poultry, less
dairy

Wine with meals
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Estruch R N EnglJ Med. 2013;368(14):1279. Epub 2013 Feb 25.



Low carbohydrate diets



Ketogenic Diets

* True keto diet: high fat 70-80% of Total daily

energy, adequate protein 0.8-1g/kg. Very low
CHO<50g/day

e Ketones in urine

* Low CHO: >50g “no ketones in urine”
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* Most of the studies are not truly ketogenic
diets

e Most of the studies were 6-24 months no
longer follow ups

 They are LCHF diets with a median of
120g/day
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* Noted high LDL

* Lower TG levels, and seems to have high HDL
levels, however, not known yet what is the
significance

* Not studied long enough in chronic conditions

Yancy et al . Ann Intern Med. 2004;140:769-777
Hu et al. Am J Epidemiol. 2012;176(Suppl):S44-S54
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* |n the nurse study, noted lower all cause
mortality, hazard ratio [HR] 0.80, 95% CI
0.75-0.85) and cardiovascular mortality

(HR 0.77, 95% CI1 0.68-0.87), but when
high protein and fat came from VEGETABLE

Sources.



Intermittent fasting?



Some definitions

* |Intermittent fasting: 12 hour or longer of
fasting

* TRF: eating pattern at specific time periods of
the day 8-12 hours. (eTRF)

e Alternate day fasting ( ADF): no calories on
fasting days, feast days

e 5:21IF
.
Anton et al. obesity 20

55 18 (26), 2
019;381:2



Time restricted feeding

* Cells respond to intermittent fasting by
engaging in a coordinated adaptive stress
response that leads to increased expression
of antioxidant defenses, DNA repair, protein
guality control, mitochondrial biogenesis
and autophagy, and down-regulation of
inflammation



Longo D. N EnglJ Med 2019;381:2541-51



* Periods of dietary restriction cause depletion
of glycogen: metabolic switch towards use of
fatty acids and ketones

* On recovery from fasting: glucose increase,
ketone decrease and cells increase protein
synthesis: growth and repair



* |In animals : reduced plasma glucose, insulin
and leptin levels higher in fasting days ( ADF)

* TRF : normalize expression of genes involved
in fatty acid metabolism FASN, PPAR r and
antioxidant defenses (SOD1) in the liver.

* Prevents accumulation of lipids even on high
fat diet



Metabolic switch



Early Time-Restricted Feeding Improves Insulin
Sensitivity, Blood Pressure, and Oxidative Stress
Even without Weight Loss in Men with Prediabetes

A Meal Timing Interventions
Clock Time (h)

7 9 11 13 15 17 19 21 23 1 3 5
[ | [ | | | [ | [ | 1 |
| [ ser |
Control Brkfst Lunch Dinner _ :
3 meals in 12 hrs 33% 33% 33% e Lol dliss
eTRF Brkfst Lunch Dinner " :
3 meals in 6 hrs 339, 3% 339, 18 hours until next meal

Sutton et al., 2018, Cell Metabolism 27, 1212-1221









Early TRF

Eating in sync with the circadian rhythm.

Theory of decreasing hunger, other theory is increased energy
expenditure

Rodents: eating period 8h earlier: increase 24h energy
expenditure

TRF: eating within <10h period and fasting at least 14h
Worsen metabolic patterns when eating later

Jamshed H, et al Nutrients 2019, 11, 1234



Control
3 meals in 12 hrs

eTRF
3 meals in 6 hrs

Clock Time (h)

8 10 12 14 16 18 20 22 0 2 4 6
Awake Asleep I
Brkfst Lunch Dinner _ .
33% 33% 33% 12 hours until next meal
Brkfst Lunch Dinner _ ;
33% 33% 3% 18 hours until next meal
Continuous Glucose Monitoring |

& é

PM blood draws AM blood draws
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TRE in older adults

Small pilot study
10 people, 77 yo, BMI 25-40
4 weeks

16 h of fasting in a ramp up to full 16h fasting period = Days
1-3 :12-14 h/d, Days 4—-6—> 14-16, Days 7-28: for 16 h/d

No dietary restriction on amount of food, no time frame
either

Anton S et al. Nutrients 2019 11, 1500



 AE: headaches, dizziness
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Okinawa Grandomothers: Eat until you
are 80% full (hara hachi-bu)



THANKYOU



