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Diabesity = diabetes + obesity
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Obesity Management for the Treatment of Type 2 Diabetes: Standards
of Medical Care in Diabetes-2020
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Table 8.1—Treatment options for overweight and obesity in type 2 diabetes
BMI category (kg/m’)

Treatment 25.0-26.9 (or 23.0-24.9*%) 27.0-29.9 (or 25.0-27.4*) =30.0 (or =27.5%)
Diet, physical activity, and behavioral therapy t t t
Pharmacotherapy t t
Metabolic surgery t

*Recommended cut points for Asian American individuals (expert opinion). tTreatment may be indicated for select motivated patients.

Diabetes Care, 2020; 43, suppl 1, s89-s97.
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e Whichever mode of management of obesity and diabetes is

preferred, diet and physical activity are the cornerstones of
treatment.

e Low CHO/low fat/ high protein diet can be enormously helpful
Primary Care Diabetes. 2010; 4, 105-112.

eduction is a central pillar of management.

J Pak Med Assoc. 2013; 63, 532-534.
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The US Diabetes Prevention Program (DPP)
e Weight reduction =7%

e Low cal, low fat foods

e Moderate physical activity
Diabetes, Obesity and Metabolism. 2010; 12, 463-473.

/]

s in the management of diabesity

Glucose Nke and Utilization in Pre-Diabetes and Diabetes. 2014; Chapter 2, p 21-28. 7

ADA consensus report

A variety of eating patterns (combinations of different foods or food groups)
are acceptable for the management of diabetes.

Health care providers should focus on the key :
Emphasize nonstarchy vegetables.
Minimize added sugars and refined grains.
Choose whole foods over highly processed foods to the extent possible.

— Reducing overall carbohydrate intake for individuals with diabetes has
“—e__ demonstrated the most evidence for improving glycemia and may be applied
in a variety of eating patterns that meet individual needs and preferences.

For select adults with type 2 diabetes not meeting glycemic targets or where
reducing antiglycemic medications is a priority, reducing overall CHO intake
with low- or very low carbohydrate eating plans is a viable approach.

\ \ Diabetes Care, 2019; 42, 731-754.
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ADA reviewed-1

Type of eating pattern

Potential benefits reported

USDA Dietary Guidelines For

Americans (DGA) as part of this Consensus Report

DGA added to the table for reference; not reviewed

Mediterranean-style * Reduced risk of diabetes

* A1C reduction
* Lowered triglycerides

* Reduced risk of major cardiovascular events

[

Vegetarian or vegan * Reduced risk of diabetes

* A1C reduction
*  Weight loss
 Lowered LDL-C and non—HDL-C

Low-fat * Reduced risk of diabetes
*  Weight loss
Very low-fat «  Weight loss

* Lowered blood pressure

12




ADA reviewed-2

Type of eating pattern Potential benefits reported
Low-carbohydrate « A1C reduction
*  Weight loss

* Lowered blood pressure
* Increased HDL-C and lowered Triglyceride

Very low-carbohydrate (VLC) * A1C reduction

*  Weight loss

* Lowered blood pressure

* Increased HDL-C and lowered triglycerides

Dietary Approaches to Stop * Reduced risk of diabetes
Hypertension (DASH) *  Weight loss
* Lowered blood pressure

Paleo * Mixed results
* Inconclusive evidence

\ \ Diabetes Care, 2019; 42, 731-754.
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Palaeolithic diet

e ‘'thecavemandiet’ —isbased on the principle that eating foods that
were available to early humans will promote optimal health and prevent
various disease conditions.

e One of the fundamental theories behind this diet is that modern food
systems, production and processing techniques are damaging to
human health

e This dietis an eating plan that emphasizes natural environmental foods
liminates grains, legumes and most processed foods.

retical belief that each species is genetically adapted to

14
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Efficacy vs. Effectiveness

Which is the
easiest to follow?
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Mediterranean Diet is ranked:

[ #1 in Best Diets Overall ]

[ #1 in Best Plant-Based Diets ]

#27 in Best Fast Weight-Loss Diets (tie)

#15 in Best Weight-Loss Diets (tie)

\.\\ [ #2 in Best Heart-Healthy Diets ]
l #1 in Best Diabetes Diets ]

[ #1 in Easiest Diets to Follow ]

Scorecard

Mediterranean Diet Rankings

Overall

Weight L0SS Shor-term
Weight L0SS Long-te

Easy o Follow
Nutrition

Safety

For Diabetes
For Heart Health

Scones are based on expenty’ reviews

[ #1 in Best Diets for Healthy Eating (tie) ] Overview

#30 in Best Diets Overal

#18 in Best We

#4 in Best Heart-Healthy Diet

#3 1 in Best Diets for

Healthy Eating

*8 | in Best Diabetes Diets

#3 in Easiest Diets fo Follow

#1) in Best Plant-Based Diets

A

http://health.usnews.com/best-diet/ 16




DASH Diet is ranked:
SCORECARD %&.1/5
#2 in Best Diets Overall (tie)

Short-Term Waeight Loss .0/

#23 in Best Fast Weight-Loss Diets (tie)

Long-Term Weight Loss 3.3/5
#1710 in Best Weight-Loss Diets (tie)

Easy to Follow 3.2/5
#3 in Best Heart-Healthy Diets

Healthy % .8/5
#2 in Best Diabetes Diets (tie)
#1 in Best Diets for Healthy Eating (tie) Scores are based on experts’ reviews

#6 in Easiest Diets to Follow

The Flexitarian Diet}s ranked:
SCORECARD 4.1/5
#2 in Best Diets Overall (tie)

§ Short-Term Weight Loss 3.5/5
#2 in Best Plant-Based Diets
\.\ Long-Term Weight Loss 3.4/5
#13 in Best Fast Weight-Loss Diets (tie)
Easy to Follow 3.5/5
#4 in Best Weight-Loss Diets (tie)
Healthy “.7/5
#6 in Best Heart-Healthy Diets
#2 in Best Diabetes Diets (tie) Scores are based on experts’ reviews.
#3 in Best Diets for Healthy Eating
#2 in Easiest Diets to Follow 17
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Flexitarian diet

e flexible and vegetarian

e Dawn Jackson Blatner (2009): "The Flexitarian Diet: The Mostly
Vegetarian Way to Lose Weight, Be Healthier, Prevent Disease and
Add Years to Your Life,"

e You can be a vegetarian most of the time, but still chow down on a
burger or steak when the urge hits.

e By eating more plants and less meat, it's suggested that adherents
diet will not only lose weight but can improve their overall
wering their rate of heart disease, diabetes and cancer,

groups to your diet — not taking any away. These
t" (non-meat proteins like beans, peas or eggs);
hole grains; dairy; and sugar and spice

18




WW (Weight Watchers) Diet is
ranked:

#4 in Best Diets Overall

#3 in Best Fast Weight-Loss Diets (tie)
#1 in Best Weight-Loss Diets

#13 in Best Heart-Healthy Diets (tie)
#9 in Best Diabetes Diets (tie)

#1 in Best Commercial Diet Plans

#6 in Best Diets for Healthy Eating (tie)

#32 in Easiest Diets to Fellow (tia)

SCORECARD 3.9/5

Short-Term Weight Loss 3.8/5
Long-Term Weight Loss 3.4/5
Easy to Follow 3.4/5
Healthy “%.5/5

Scores are based on experts’ reviews.

/

MIND Diet is ranked:

#5 in Best Diets Overall (tie)

#32 in Best Fast Weight-Loss Diets
#27 in Best Weight-Loss Diets

#7 in Best Heart-Healthy Diets (tie)
#1171 in Best Diabetes Diets (lie)

#4 in Best Diets for Healthy Eating (tie)

SCORECARD 3.8/5

Short-Term Weight Loss 2.7/5
Long-Term Weight Loss 2.7/5
Easy to Follow 3.4/5
Healthy %4 .6/5

Scores are based on experts’ reviews.

#3 in Easiest Diets to Follow (tie) 19
Y Y
TLC Diet is ranked:
SCORECARD 3.7/5
#8 in Best Diets Overall
Short-Term Weight Loss 3.0/s
#23 in Best Fast Weight-Loss Diets (tie)
Long-Term Weight Loss 2.7/5
#24 in Best Weight-Loss Diets (tie)
Easy to Follow 2.7/5
#5 in Best Heart-Healthy Diets
Healthy 4.6/5
#14 in Best Diabetes Diets (tie)
#4 in Best Diets for Healthy Eating (tie) Scores are based on experts’ reviews.
#10 in Easiest Diets to Follow (tie)
Vegetarian Diet is ranked: R e z.6/5
% #9 in Best Diets Overall (tie)
Sheort-Term Weight Loss z.2/5
\.\ #3 in Best Plant-Based Diets (tie)
Long-Term Weight Loss 3.0/5
#18 in Best Fast Weight-Loss Diets (tie)
Easy to Follow 2.6/5
#10 in Best Weight-Loss Diets (tie)
Healthy %.0/5
#7 in Best Heart-Healthy Diets (tie)
#11 in Best Diabetes Diets (tie) Scores are based on experts’ reviews.
#12 in Best Diets for Healthy Eating (tie)
20

#1323 in Easiest Diets to Follow (tie)
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http://oldwayspt.org/resources/heritage-pyramids/mediterranean-pyramid/overview

Proposed mechanisms that link the Mediterranean diet with weight control
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J Nutr Biochem. 2007; 18, 149-160.
WEIGHT CONTROL




Proposed mechanisms that link the Mediterranean diet with
the prevention of type 2 diabetes

IJ MEDITERRANEAN DIET '

[ = INDMRECT EFFECTS VIA
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| Prevention of insulin resistance W Prevention of pancreatic beta cell dysfunction |

I PREVENTION OF TYPE 2 DIABETES '

\ \ J Nutr Biochem. 2007; 18, 149-160. 23

Comparison of Weight-Loss Diets with Different
Compositions of Fat, Protein, and Carbohydrates

e Randomly assigned 811 overweight adults to one of four diets; the targeted
percentages of energy was
e Fat/Prot/CHO = 20, 15, and 65%
e Fat/Prot/CHO =20, 25, and 55%
e Fat/Prot/CHO =40, 15, and 45%
e Fat/Prot/CHO =40, 25, and 35%

° Ehel tdhiets consisted of similar foods and met guidelines for cardiovascular
ealth.

ticipants were offered group and individual instructional sessions for 2

° come : the change in body weight after 2 years in two-by-
) sarisons of low fat versus high fat and average protein
versus high proteinsand in the comparison of highest and lowest carbohydrate

content.
N Engl J Med. 2009; 360(9): 859-873 2




Mean Change in Body Weight and Waist Circumference
from Baseline to 2 Years

W High protein, fat, or carbohydrate [ Low or average protein, fat, or carbohydrate
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Reduced-calorie dietS{result in clinically meaningful weight loss regardless of which

macronutrients they emphasize. 25
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Change in Body Weight from Baseline to 2 Years According to
Attendance at Counseling Sessions (645 Participants)

B Low-Fat, High-Protein |
20
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There were no sianificant differences amona the rearession coefficients

Attendance was strongly associated with weight loss (0.2 kg per session attended). 27

Weight loss with a low-carbohydrate,
Mediterranean, or low-fat diet (DIRECT)

e subjects : 322 type 2 or CVD, moderate obese
(BMI= 31), mean age 51 years, randomly grouped

e Diet intervention

e Low-fat diet: 1500 kcal/d for women, 1800 kcal/d for men,
30% fat (10% from SFA, 300 mg/d cholesterol)

e Mediterranean diet: 1500 kcal/d for women, 1800 kcal/d for
n, moderate-fat (£35%)
O diet: non-restricted-calorie diet, 20 g/d CHO for

28
N Engl J Med 2008;359:229-241.




Weight Changes during 2 Years

P<0.001 for both comparisons with the low-fat diet

Mean Weight Change (kg)

—&— Low-fat diet
—— Mediterranean diet
—i— Low-carbohydrate diet
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Months of Intervention

Mean wt lgss: 2.9kg for low-fat, 4.4kg for M diet, 4.7kg for low-carb
For completey (n=272): 3.3, 4.6, 5.5 kg separately N Engl J Med 2008;359:229-241. 29

Changes in cholesterol and triglyceride during the maximum
weight- loss phase (1- 6 m) and the maintenance phase (7 - 24 m)
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Changes in Biomarkers According to Diet Group
and Presence or Absence of Type 2 Diabetes

B Adiponectin C Leptin
1.5

Change (mg/d)

| 1", E
Change (mg/d)

E Fasting Insulin F HOMA-IR
Nondiabetics Labatics

Charge

¥ e al mDI\R \ Med diet¥ Jfgly(:emlc controlsz % g b+

N Engl J Med 2008;359:229-241.

Prevention of diabetes with Mediterranean
diets-PREDIMED study

e A multicenter, randomized trial

Participants: Men and women without diabetes (3541 patients aged
55 to 80 years) at high CV risk.
e Intervention: Participants were randomly assigned and stratified by
site, sex, and age but not diabetes status to receive 1 of 3 diets: (No
intervention to increase physical activity or lose weight was
included.) no calorie restriction
editerranean diet supplemented with extra-virgin olive oil (EVOO)

Ann Inter Med. 2014; 160, 1-10. 32




227 MedDiet + EVOO: unadjusted HR,
0.69 (95% CI, 0.51-0.93)
MedDiet + nuts: unadjusted HR,
. 157 0.81(95% €1, 0.61-1.08) . —_ 0
. Control: 101/1147=8.81%
& .
¢ .| new-onset diabetes
L~ H . — 0,
: e, MedDiet + nuts: 92/1240= 7.42%
= ot
2, ,“_____/'f
N H . —_ o)
crvmsee — control MedDiet + EVOO: 80/1154=6.93%
----- MedDiet + nuts
o --= MedDlet + EVOO
T T T T T T
o 1 2 3 4 s
Follow-up, y
Participants at risk, n
MedDiet + EVOO 1154 1110 o98 832 &81 489
MedDiet + nuts 1240 1173 1000 7S 629 427
Control 1147 1053 S00 679 521 366
U7 MedDiet + EVOO: unadjusted HR,
| 0.66 (95% Cl, 0.49-0.89)
] E MedDiet + nuts: unadjusted HR,
§ 15 a
—] g 0.78 (95% Cl, 0.59-1.04)
s
= . .
i <! Incidence of diabe
3
]
; s
=
o]
T T T T T T
o 1 2 3 4 5
Follow-up, y
Participants at risk, n
MedDlet + EVOO 1154 1109 996 830 679 487 .
MedDiet : nuts 1240 1170 o98 773 &25 aza Ann Inter Med 201 4’ 160’ 1-1 0 33
Control 1147 1049 896 675 520 364
Table 3. HRs of Diabetes*
Model HR (95% CI
MedDiet + EVOO wvs. MedDiet + Nuts vs. Both MedDiets vs.
Control Diet Control Diet Control Diet
Crude 0.69 (0.51-0.92) 0.81 (0.61-1.08) 0.75 (0.58-0.96)
Age- and sex-adjusted 0.68 (0.51-0,92) 0.80 (0.60-1.06) 0.74 (0.58-0.95)
Multivariate-adjusted At 0.68 (0.51-0.92) 0.82 (0.61-1.09) 0.75.(0 SR80 96
Multivariate-adjusted B¥ 0.60 (0.43-0.85) 0.82 (0.61-1.10)
EVOO = extra-virgin olive oil; HR = hazard ratio; MedDiet = Mediterranean diet.

* Cox regression models were used to assess the relative risk of diabetes by allocation group, estimaring the HRs and 95% Cls.

T Adjusted for age, sex, and body mass index.

¥ Addidonally adjusted for baseline smoking status (never, current, or former smoker), fasting glucose level, prevalence of dyslipidemia (yes/no) and hypertension (yes/no),
total energy intake level (kcal/d), adherence to MedDiet (14-point score), physical activity level {(metabolic equivalent of min/d), education level (primary educanon,
secondary educaton, and academic/graduate), and alcohol intake level {continuous in gfd, adding a quadratic term). All models were stratified by recruitment center, and

robust SEs were used.

AN

When both

reduction versu

iterranean diet groups were merged, a 30% relative risk
ontrel was apparent (HR, 0.70 [CI, 0.54 to 0.92]).

\
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The effects of Mediterranean diet on the need for
diabetes drugs

e Overweight, middle-aged, newly diagnosed type 2 DM

e Randomized to
e Low CHO Mediterranean diet (LCMD)
e Low fat diet

e After 4 years, subjects were still free of medications were further

ission.of diabetes (partial or complete)
in weight, glycemic control, CV risk factors

Diabetes Care. 2014; 37, 1824-1830. 35

Probability of remaining free of antihyperglycemic drug therapy

1.00—
—— Med diet
§ t=—=- ——— Low-fat diet
“;,g 0.75— :
= .
€5 i Total flu : 8.1y vs. 6.1y
[} I
e | T 5 I | . . .
&2 050 ! ‘| Median survival time : 4.8 yvs. 2.8y
-  r  lememe———
o5 1
£E I
=< 0 e 1
8% 0.25- 1
e 1
o Log-rank test, P<.001 bm———q
Hazard ratio, 0.68 (95% CI, 0.50-0.89) :
0.0 1 1 1 I I I i I
0 1 2 3 4 5 @ 7 @
At risk, n Follow up time (years)
Med diet 108 105 89 77 52 34 20 12 5
Low-fat diet 107 98 72 54 35 22 9 0 1]

Figure 1—Probability of remaining free of antihyperglycemic drug therapy. Cumulative HR for the primary end point {need for diabetes
medications).

After the end of the cor:
primary end point was 44
0.001): the corresponding u

tervention(4 years), the cumulative incidence of achieving
in the LCMD group vs. 70% in the low fat group (P <
djusted hazard ratio (HR) was 0.68 Diabetes Care. 2014; 37, 1824-1830.




Prevalence of any remission (partial or complete)
by intervention and year

20

Prevalence, %

\
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H Mediterranean diet
0 Low-fat diet

Year
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4.0%

5%
0%

Diabetes Care. 2014; 37, 1824-1830.
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Changes in HbA1c and weight during the years of follow-up

HbA1c: -0.5 (95% CI, -0.6 to -0.4)

8.0

7.5

7.0
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/)

Estimated mean (Kg)

Weight: -0.98 (95% CI, -1.5 to -0.4)

90
86 —
82—
oo Med diet
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0 1 2 3 4 5 6 7
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Diabetes Care. 2014; 37, 1824-1830. 38




=Y

W X 2

T REEKRNEEA R

& # £ (keal) 5 F (%) | F (%) P 47(%)
9 19-30 2320 16.8 34.5 48.7
31-64 2377 17.3 33.4 49.4
265 1711 16.9 29.1 54.0
e | 1990 1878 16.2 34.1 49.7
| e 3164 1672 17.0 31.3 51.6
\'\\\z@Q 1316 16.7 27.8 55.5

FXBWE LRI B EXAERE R B MR RBAES
d NASHIT 1993~19967/2005~2008 - &4t & & %

https://consumer.fda.gov.tw/Pages/List.aspx?nodelD=287 9
- ’— n ———
R EfE IFHIZ- 8B IREK
BEXEmm—%%H EREF—xx @
i e =murm @
= 1.5-2F%W @ mEIE®R =
(1 240 %) & (19 =1 U!.l 3 '.-:'r...
1HEBHCMSH - MWsH
- ™ mIEE10M
ST|ARSWA I > |
KB | ve SRERE—ZFEDL ?37
EREES ML @ J T SREAM
@ Gxm>E>mMm
P REXRZS— -
o : A LU ERER B — 2
ki _‘/ g-:«sﬂmwﬂ@
il b il Pl/3dMFMENEERE IR
BAER:
1LENBBRENEREER  EWSE - BEHBERBAMSEERE -
2R  SIERSRNAN, BERNKR—KZ > GHR2BTNERHOIILERS - 40




Effects of carbohydrate eaten at dinner

e 63 police officers with BMI >30
e Low calorie diet (1300-1500 kcal/day, 20% protein, 30-35% fat, 45-50% CHO)
for6 m
e Experiment group : eat CHO mostly at dinner
e Control group : eat CHO throughout the day
e Meet dietitian at 1-3 week intervals and each of the study time points
Measurement
ger-Satiety Scale questionnaire (H-SS)
thropametric parameters
nd inflammatory parameters
iponectin profiles

Obesity. 2011; 19, 2006-2014.
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Changes in anthropometric parameters
Table 3 Changes in anthropometric parameters after 6 months on diet
Units Experimental group (n = 30) Control group (n = 33) Comparison of groups
Weight loss
(kg) 11.6 = 0.84° 9.06 + 0.84% FP=0.024
(%) 11.7 + 0.66" 9.96 + 0.79" P =0.053
BMI reduction
Original (@/m?) 3.99 = 0.247 316 £0.27"
Adjusted for baseline differences (g/m?) 3.85+0.25° 3.28 + 0.24 P=0.115
(%) 11.7 £ 0.667 9.68 + 0.79% P =0.053
Abdominal circumference decrease
Original (cm) 11.7 = 0.89" 9.39 + 0.98°
Adjusted for baseline differences (cm) 11.1 « 0.92° 10.0 + 0.88" P=0.408
(%) 10.5 £ 0.70° 8.80 = 0.907 P=0.159
Bodly fat percent reduction
Absolute (96) 6.98 £ 0.957 513 +£0.59° P=0.710
Relative (%6) 18.1 £ 2.457 141 +£1.71~ P=0122

Mean + s.e. Analysis by two-factor ANOVA,
*Significant difference from day O (P < 0.0001).

Obesity. 2011; 19, 2006-2014. 42




Biochemical and inflammatory parameters and percent of baseline

Experimantal group (n = 18)

Control group (n = 21)

1~ ®myd (TG~
LDL ~ HDL

2~ R ey
insulin ~ glucose -

TC -~ IL-6

3~ LR

[

LDL-cholesterol (mmaol 1)
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HDL ~ TNF-a
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Changes in hunger and satiety scales (H-SS)
a 1s0% 4 I Experimental diet
[ Control diet
i: 100% I 7
é&‘: 103.7% ﬂl .
% iE A G e BT 0 an T AR R 0 G B
Y v ) =27 > N A =
R E e R
\ e —@— Experimental diet . TS ] @ Experimental diet
\\ —— Control dist | il == Control diet
é% 100% % 100%
[+] o
o Maorming Noon Afternoon Evening o Maorning ! Noon :Ahemcmr Evening
44
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Table 1 Experimental/control diets

Experimental diet
Breakfast

Morning snack (1000 hours)
Lunch

Afterncon snack (1600 hours)

Dinner

Night snack (upon need)

——_ Beverages

Coffee/tea + artificial sweetener + 1/5 cup of low fat milk + 7 walnut halves/7 almonds
Plain low fat yogurt/white cheese (1/2 cup) + vegeatable

Meat/fish dish (without coating, excluding ground meat) + boiled vegetables/vegetable soup + vegetable salad +
1 teaspoon of diltablespoon of dressing (from the permitted list)

Coffee/tea + artificial sweetener + 1/5 cup of low fat milk + 7 walnut halves/7 almonds
Coffea/tea + artificial sweeatener + 1/5 cup of low fat milk + alternative A or B
Alternative A:

2—-4 pieces of bread/4-8 pieces of reduced calorie bread + 1/2 cup of white cheese/1 slice of yellow cheesa/
2 tablespoons of humus/egg/1/2 a can of tuna fish/4 slices of pastrami + vegetable salad + 1 teaspoon of oil/
tablespoon of tehinas/1/4 avocado/1 tablespoon of dressing + fruit/fruit yogurt/diat ice-cream/2 biscuits/1 cookie

Alternative B:

1-2 cups of cooked rice/pasta/puree/corn/legumes/1-2 potato/1-2 sweet potato + 1 tablespoon of gravy
+ boiled vegetables/vegetables salad + 1 teaspoon of oil/ tablespoon of tehina/1/4 avocado/1 tablespoon of
dressing + fruit yogurt/diet ice-cream/2 biscuits/1 cookie

Coffee/tea + artificial sweetener + 1/5 cup of low fat milk + 7 walnut halves/7 almonds + plain yogurt/white cheese
(1/2 cup)

Water/no-calorie diet drinks

= Control diet

T Breakfast

Morning snack (1000 hours)
Lunch

Afternoon snack (1600 hours)
Dinner
Night snack (If needed)

Beverages

Coffea/tea + artificial sweetener + low fat milk +1 piece of bread/2 pieces of reduced calorie bread/2 crackers/
2 biscuits + white cheese

Plain yogurt/fruit yogurt + 7 walnut halves/7 almonds.

Meat/fish dish + boiled vegetables/vegetable soup + vegetable salad + 1 teaspoon of cil/tablespoon of dressing +
1/2 cup of cooked rice/pasta/ puree/corn/legumes/1/2 potato/1/2 sweet potato

Coffee/tea + artificial sweetener + low fat milk + 2 biscuits/fruit + 7 walnut halves/7 almonds

Coffea/tea + artificial sweetener + low fat milk + 1-2 piece of bread/2—-4 pieces of light bread/2—-4 crackers + 1/2
cup of white cheese /1 slice of yellow cheese/2 tablespoons of humus/egg/1/2 a can of tuna fish/4 slices of sliced
turkey breast + vegetable salad + 1 teaspoon of oil/tablespoon of tehina/1/4 avocado/tablespoon of dressing

Coffee/tea + artificial sweetener + low fat milk + 7 walnut halves/7 almonds + plain yogurt/fruit yogurt/diet
ice-cream
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Water/no-calorie diet drinks

A. sam B.

on fast days)

Intermittent fasting (IMF): recurring periods (e.g., 16-48 h)
with little or no energy intake.

(A) alternate day fasting (zero calorie intake on fast days),
(B) alternate day modified fasting (>60% energy restriction

(C)fasting or modified fasting on two days per week (2DW) 6pm
(D) Periodic fasting involves fasting for 2 to as many as 21 or . D
more days. C. = '
(=

- Green shaded areas represent eating periods. 12am 2DW 12pm 12am 12pm

- Grey shaded areas indicate the sleeping time. @)}

- white circles/spaces indicate fasting periods.

Gpm

Bam
=]
12pm 12am ADMF 12pm
101
6pm
Bam
=]
PF
101
Epm

each day, such
(E) Early TRF
(F) mid-day TRF

ing (TRF): eating patterns E. 6am E

12pm

[
( C
12am eTRF @ 12pm 12am mTRF

am
\ Nub'\ents 2019, 11, 1-23. opm oem




Synaptic plasticity
Enhanced cognition
Enhanced neurogenesis
Reduced inflammation
Enhanced autophagy

Increased
parasympathetic tone

Reduced: glucose, insulin, leptin,
total cholesterol, CRP, TNFa, IL-6,
markers of oxidative stress, IGF-1

Increased: 30HB, adiponectin

AN =

Decreased resting heart rate
Increased heart rate variability
Decreased blood pressure

in experimental models,

IMF could improve functional
outcome of a wide range of
age-related disorders including
diabetes, cardiovascular
disease, cancers and

= neurological disorders such as
Increased insulin sensitivity . ) .
— Ketone body production l— ’ Alzheimer’s disease
Parkinson’s disease and

Increased insulin sensitivity

Enhanced autophagy
Fatty acid mobilization
Reduced inflammation
Fig. 3. Examples of effects of intermittent fasting on different organ systems.
Abbreviations:: 30HB, 3-hydroxybutyrate; CRP, C-reactive protein: IGF-1, insulin-like growth factor 1 IL-6, interleukin 6: THFo, tumor necrosis factor a.
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stroke.

Ageing Research Reviews 39 (2017) 46-58
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Do patients with type 2 diabetes still need to eat snacks?
a b , c * RCT, crossover, 54 type 2 DM
g 4|7 geod® || BF ™ |” + Cal need: (REE*1.5)-500
g ¢ g 0021 SE o4 « Each regimen (A6 & B2) 12 weeks
2 s I 0034+ £8 _l_
ER 1 ? oo4d 35 oe a b c
5 -0.05 % 0s 1 i 8 NS 1 ’
B2
-1 . § 6 I { o [i] l 0.5 4 T
d e f 4 g8 ,| 4 | §2 g
e e [T TR O
£ oo ey 2 S %;‘ g 1
% 0.1 g 1004 As | B2 "-% '(:)‘: AB B2 * .
\ :é:‘ 0.15 g 200 % 028 + 8- NS 254
\ £ 02 5 003: ns 4 35 0 LTS
oo . 3 NS
\.\ . -%- 'I' 024 A6 B2 0
g 0.8 NS E 30 ! 0 g 22 J‘ T § 041 l 0z 1P .
P €al g g o= IR b o
: f 1 200 = & 0.8 5
% 0.4 §, 15 5— .300 S os i;-‘l_:I al I 3 084 '|'
x 02 @ 104 T 0 l -1
E 0 8 s s [ e 82 24 12 l
. a6 B2 T 0 800 a4 NS )
AB B2 NS -14 4 -
Diabetologia, 2014, 57)\1552-15 European Journal of Clinical Nutrition, 2015, 69, 755-756 48




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

Median American
Eating Patterns

8am

VS,

Early Time-

8am

Restricted Feeding
Early
Eating

‘\Eat
L8]
3
s
Extended
Fasting

controlled feeding trial
men with prediabetes
eTRF schedule (6-hour daily eating period,
with dinner before 15:00 h) and a control
schedule (12-hour eating period) for five

weeks each

washout period: 7 weeks.

a 5-week, randomized, crossover, isocaloric

: E m Postprandial Insulin l. .é ¢ Blood Pressure l. E A. Meal Timing Interventions ST )
E @ Insulin Sensitivity t ‘i% Oxidative Stress l E | ? ? 1.1 1I3 1.5 ll? 1.9 ; 23 1 3 5
= = T
i BCeII l.—'unctnont \,_ ) Appetite (evening) ‘ E Q?n:t_rol_l:_ |Di;|]n:r | e e |
i Fastng Trgyoerces | oree &l g ——p—— |
\ \ Cell Metab, 2018, 27(6): 12121221 49
eTRF Reduces Insulin Levels eTRF Lowers Blood Pressure but Does
and Improves Insulin Sensitivity Not Affect Arterial Stiffness, LDL
and B cell Responsiveness Cholesterol, or HDL Cholesterol
A Glucose B Mean Glucose
200] = A Systolic Blood P B i ic Blood P! c Aug ion Index
‘ 3 - - _ — o
T 1504 S E F - M = o
H ~N g L[ ‘ £ £ H
1003 © Control g 15 J_ g g 5 3 N
. _' e.mF, — . . g 0] 5 10 © -H
" s:lir:m e Control - eTRE " Control  eTRF " Control  eTRF Control  eTRF
c Insulm D Mean Insulin
200] B . D Pulse Wave Velocity E Heart Rate F Total Ch:olesteml
o Hg @! i T ¥ Ty
%‘w/?”:;;\ £ § ot T_ ;&ﬁ%_i $ .
o * 0.5 £ 2
T—a 1= ?““",T“F. ; . © 2 s
3 6 S0 tio 150 180 Control  eTRF B Control _ eTRF Control _ oTRF T Control | eTRF
E  Cell Responsiveness F Insulin Resistance G LDL Cholesterol H HDL Cholesterol 1 Triglycerides
5 10 5 j: E -5 T E.‘ T § 7
& & ] g J_ % 2
3 & ‘ i 1 g g
A0 801 5] - 3] ) o
Cm-;u-m Earl\r.TRF cﬂ;mﬂ Earl\r.TRF Control @TRF Control aTRF Control oTRF
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eTRF Reduces Appetite in the Evening

A Desire to Eat B Capacity to Eat C Hunger
1 O control 1 O control O Ceontrol
W =TRF * go{ I eTRF * s0{ I eTRF
~—
E E E
E E E

Morning Evening Morning Evening Morning Evening
D Fullness E Stomach Fullness
1991 1 control * 1 [ Control
804 M eTRF — [l TRF
\ g 6 E
E 4 E
\\ 2
Morning Evening Morning Evening

NN ™~
» Early time-restricted feeding (eTRF) increases insulin sensitivity
+ eTRF also improves (3 cell function and lowers blood pressure
+ eTRF lowers the desire to eat in the evening, which may facilitate weight loss
« Intermittent fasting can improve health even in the absence of weight loss

\ \
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Meal Frequency and Timing Are Associated with Changes in
Body Mass Index in Adventist Health Study 2

C 0.00

: = .
N = A Yes The analysis used data from 50,660
s n:ﬁ_a?-‘f__,% E 001 adult members aged =30 y of
) 3 o Seventh-day Adventist churches in
———— e ———— < <000 the US and Canada (mean + SD
* g follow-up: 7.42 + 1.23 y).
3 n=4,991 ; 0.04
Coosdewn 3. e 1.eating less frequently, no snacking
Meals and snacks (n/d) Breakfast No Yes ;
2 5 6
i T e 2 Cohort % 663 934 2.consuming breakfast
= 0.00 .eating the largest meal in the
R I D 3.eating the | t lin th
o, e v = Breakfast Lunch Dinner . .
- ! 6,905 2 w077 morning may be effective methods
: % purend <0001 2 oo for preventing long-term weight gain.
- . 4 eating breakfast and lunch 5-6 h
711 & w24 runaocor | | @part and making the overnight fast
nu37 B4B = -0.04
+ last 18-19 h may be a useful
50051 iz practical strategy.
n=3,943 =
-0.04 -0.06
Length of night fast (hours) Time of largest meal
71 1217 18-24 0500 -1100 h 1200 -1600 1700 2300 h
Cohort % 14.2 7.7 8.10 Cohort % 214 416 373 J Nutr 2017;147:1722-8. 52




Associations of Meal Timing and Frequency with Obesity and
Metabolic Syndrome among Korean Adults

Data from the 2013—-2017 Korea National Health and Nutrition
Examination Survey (KNHANES)

14279111(585455 1% - 84251711%)
A single day 24-h dietary recall
Morning eating : 05:00-09:00
vening eating: 18:00-21:00
Night eating : after 21:00

Nutrients, 2019, 11, 2437 2

[ Men (n = 5854) ] Obesity Metabolic Syndrome Abdominal Obesity  Elevated Blood Pressure  Reduced HDL-Cholesterol  Elevated Triglycerides  Elevated Fasting Glucose
Eating episodes (times/day)
Q1 (median 4) (n = 1968) 1.0012 1.00 1.00 1.00 1.00 1.00 1.00
Q2 (median 5) (1 = 1213) 1.02 (0.86-1.20) 093 (0.74-1.18) 0.95 (0.79-1.15) 0,95 (0.79-1.14) 0.90 (072-1.11) 093 (0.77-1.12) 1.10 (0.91-1.32)
Q3 (median 6) (1 = 1062) 0.85 (0.70-1.04) 0.80 (0.62-1.03) 0.86 (0.69-1.06) .85 (0.70-1.02) 0.92(073-1.16) 079 (0.65-0.96) 0.8 (0.71-1.08)

Q4 (median 8) (n = 1611)

0.95 (0.81-1.12)

Nightly fasting duration
<8 (n = 300)

8-10 (n =897)
Ws12.00.5.1756)
12-16 (n = 2463)

216 (n = 438)
Morning eating

Yes (1 = 3678)

Night eating

No (1= 2933)

Aes =200,

0.83 (0.59-1.17)

1.00
0,95 (0.83-1.09)

1.00
0.59 (0.78-1.01)

0,84 (0.67-1,05)

0.82 (0.65-0.98)

0.82 (0.68-0.99)

0.97 (0.60-1.59)

1.02 (0.69-1.50)

0,83 (0.58-1.19)

0,91 (0.63-1.30)
1.00

1.00
(.83 (0.70-0.99)

1.00
JA0ELAN

078 (0.54-1.13)
0.74 (0.54-1.01)
o RIR0IERIA.
0.81 (0.62-1.06)
1.00

1.00
0.87 (0.75-1.00)

1.00
0.89 (0.78-1.02)

082 (0.55-1.21)
0.90 (0.66-1.24)
0.83 (0L63-1.10)

1.00

100
1.00 (0.86-1.16)

100
0.95 (0.83-1.10)

0.93 (0.76-1.14

0.84 (0.54-1.29)

0,99 (0.69-141)

0,84 (0.60-1.18)

0,89 (0,65-1.23)
1.00

1.00
0L.87 (0.73-1.03)

1.00
LIA(1L38)

081 (0.68-0.96)

071 (0.50-1.02)
080 (0.60-1.08)
SR 0GR,
0.83 (0.64-1.08)
1.00

1.00
0.76 (0.66-0.57)

1.00
1.06 (0.92-1.22)

1.08 (0.90-1.30)

1.17 (0.77-1.78)

1.32 (0.95-1.85)

(0.91-1.71)

1.22 (0.89-1.68)
1.00

1.00
0.99 (0.86-1.15)

1.00
1.08 (0.94-1.25)

[ Women (n = $425) ]

Eating episodes (times/day)
Q1 (median 4) {
Q2 (median 5) (n
Q3 (median 6) (n 5
Q4 (median 7) (n = 1709)
Nightly fasting duration

{hours/day)
<B(n=180)
8-10(n =783)
012 o R 2290
12-16 (1 = 4451)

&0 (n = 5073)
Yes (n = 3352)

Obesity Metabolic Syndrome Abdominal Obesity Elevated Blood Pressure  Reduced HDL-Cholesterol  Elevated Triglycerides  Elevated Fasting Glucose
1.00 1.00 1.00 1.00 100 1.00 100
0.86 (0.73-1.00) 1.04 {0.82-1.32) 0.92 (0.77-1.10) 0.93 {0.77-1.14) 0.96 (0.83-1.10) 0.88 (0.72-1.08) 1.09 (0.91-1.31)
0.93 (0.78-1.12) 0.92 (0.71-1.20) 0.95 (0 0.90 (0.73-1.12) 1.07 (0.91-1.24) 0.88 (0.71-1.08) 1.01 (0.83-1.23)

0.90 (0.76-1.07)

0.76 (0.48-1.21)

0.57 (0.65-1.16)

0.79 (0.62-1.00)

0.92 (0.74-1.16)
1.00

1.00
0.91 (0.80-1.03)

1.00
0.91 (0.81-1.03)

0.95 (0.73-1.25)

0.59 (0.29-1.19)

071 (0.45-1.11)

076 (0.52-1.12)

091 (0.64-1.29)
1.00

1.00

1.00
1.00 (0.82-1.21)

0.63 (0.36-1.09)
0.80 (0.56-1.13)
TR 0S6L98) .
0.90 (0.70-1.16)
1.00

1.00
0.96 (0.83-1.11)

1.01 (0.83-1.24)

0.61 (0.34-1.11)

1.02 (0.69-1.51)

0.92 (0.65-1.29)

0.98 (0.71-1.35)
1.00

1.00
0.94 (0.80-1.11)

1.00
0.95 (0.81-1.12)

1.09 (0.92-1.28)

1.13 (075-1.71)

0.90 {0.69-1.18)

0.96 (0.77-1.20)

1.08 (0.88-1.32)
1.00

100
0.90 (0.80-1.01)

100
1.02 (0.91-1.15)

0.90 (0.74-1.11)

0.93 {0.658-1.28)
095 (0.71-1.27)
1.00

1.00
0,89 (0.76-1.03)

1.00
1.05 (0.91-1.22,

1.03 (0.84-1.26)

0,95 (0.57-1.61)

1.00 {0.72-1.38)

0.96 (0.73-1.26)

0.9 (0.74-1.24)
1.00

1.00

1.00
1.07 (0.93-1.24)

Adjusted for age, BMI (except for obesity and abdominal gbesity), educ\\tion, household income, type of work, survey period, alcohol consumption, smoking, physical activity, and total energy intak@4




[ Men (n = 5854) ] Obesity Metabolic Syndrome Abdominal Obesity Elevated Blood Pressure Reduced HDL-Cholesterol Elevated Triglycerides  Elevated Fasting Glucose
Eating episodes (times/day)
Q1 (median 4) (n = 1968) 10012 100 100 100 1.00 1.00 1.00
2
1.Meal frequency: BEIAE LA HE IR B 2R EAH R
2.Night fasting duration: EZ=§10-12hEtE>16h%E, 87D abd obesity
3.Morning eating: Iz &ZFHR/MUHAEIEE « abd obesity KFGE
4 Night eating: MF IS E A AR FEAE
‘:\:l: :;:,l._{j 089 Il:.;;!.ﬂ]) .]r‘jll_]i.;;il—.].-}?} 0.89 (t:_.:"':-Ll‘EI 0.95 \ﬂll.‘-r—l 10) .Ll.h'_],][_:l;l_—.l"‘ﬁl‘ 1.06 [l:.:“:'—'l 22) 1.08 \'C:.::—] 25)
[ Women (n = 8425) I Obesity Metabolic Syndrome Abdominal Obesity Elevated Blood Pressure  Reduced HDL-Cholesterol  Elevated Triglycerides  Elevated Fasting Glucose
Eating episodes (times/day)
) !i":l L . !.,“P.A. - !_E?-- X R 11’:"--‘ ) 1.“:‘-- !_ili?- X L 1'“.‘.4.

St -
1.Meal frequency: B XZ8& &L 1948 E B/ AIcentral obesity, BP 1, TG 1
2.Night fasting duration: 8 Z=g10-12h&Etb>16hE, /DAL, abd obesity, high TG

3.Morning eating: lZR &&FHR/MUHEERE TGS
4.Night eating: BREEIE NI HMEERE K FEEHDL

Yes (n = 3352) 0.91 (0L.81-1.03) 1.00 (0.52-1.21) 096 (0,83-1.11) 0.95(0.81-1.12) 1.02 (091-1.15) 1.05(0.91-1.22) 107 (0.93-1.24)

Adjusted for age, BMI (except for obesity and abdominal gbesity), educ\\tion, household income, type of work, survey period, alcohol consumption, smoking, physical activity, and total energy intaké3

A Smartphone App Reveals Erratic Diurnal Eating Patterns in
Humans that Can Be Modulated for Health Benefits

Prior week 3 weeks Subsequent week
off isit #1
Informed consent Data Collection Anthropometrics
Questionnaire . p "
Anthropometrics (During Normal Daily Routine)
App-demo

A A
Wednesday Weekdays Weekend Wednesday

Calorie events

All events

Cell Metabolism 2015, 22, 789-798.

Polar plot of all (C) or%;ie—co taining (25 kcal) (D) ingestion events of each individual plotted
(r 56

against the time of day ial axis) in each concentric circle. Data from 156 individuals are shown.
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Representative scatter plot of ingestion events of 11

subjects during the observation period shows the lack of

clustering of events into three principal bins for most
individuals and a large variation in the total number of

events

total and calorie-containing events every day.

Number of events/day [median+25%ile]

and 10-90 %ile range

22
20
18
16
14
12

1

o = 3

B

All events

M Calorie containing meals

b

1 2 3 4 5 6 7 8 9 10
Deciles

57
Feed ram basellne)
Eating duration = )
Baseline (3 Wks) gl— i
o 4
8 subjects with >14 h !
eating duration and BMI >25 >14 h I
= 267 Caloric containing eating duration
& SREFRI. ZRRN 101 (2.5:975%ile interval)
| Intervention (16 Wks) | 10-12 h ——— | Beseine
> E 2 | 20
8 = o
| No monitoring (36 Wks) | 10-11 h ] 2161
- ] [S
. - 14
S =
\.\ PR o]
y : ’ 8 16 wk Intervention
\ ) s 3
y Suhjects
— |eating duration: 4 hr 35 min
I 58

Time(h)
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Average change
in body weight

p<0.05 - 5
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Average body

weight

105

100

Body weight (kg)

p<0.05

p<0.05

Average of subjective
measures of energy level,
hunger, and sleep in subjects

1N

- *

Subjective score
-]
——

2T —TT — T U —
B 16 1Y B 161 B 16 1Y B 16 1Y

Energetic Energetic Hunger Sleep
-moming -overall atbedtime satisfaction
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A Smartphone App Reveals Erratic Diurnal Eating Patterns in Humans that Can

(

BASELINE EATING PATTERN (3 weeks)

Erratic daily eating patterns spread
over day and night.
Weekend eating patterns delayed from weekdays.

Overweight,
healthy individuals;
Eating duration >14h

INTERVENTION (16 weeks)

Eat within self-selected 10 - 12h every day.
Feedback through Feedograms.

No recommendation on nutrition or calories.
WEIGHT LOSS; IMPROVED SLEEP

Be Modulated for Health Benefits

The daily eating pattern in healthy
adults is highly variable from day
to day.

More than half of the adults eat for
15 hr or longer every day.

Sleep duration parallels the fasting
duration.

Reducing the daily eating duration
can contribute to weight loss.

Cell Metabolism 2015, 22, 789-798.
60




Scientific evidence of diets for weight loss: Different
macronutrient composition, intermittent fasting, and

i ;;‘i popular diets

vt [ 0 [ o o [ o
e k4 P |

Atkins

H
i
2
S
N
S
N
S
N
S

Ketogenic

Zone
Ornish
Paleo

Mediterranean

Protein

Lipid

Carbohydrate

T
0 10

- xxxx \ExxSSSEx
x X x SRS EE
EPN

20 30 40 50 60 70 80 90 100

% Energy

Nutrition, 2020, 69, 110549.

B e 61
WEIGHT-LOSS DIETS Restriction of specific
. . food and/or food group
Plant-based, Mediterranean,
Adher:ence Gluten-free, Paleo
+ Negative energy balance
+ High-quality foods Plant-based:
* Some evidence of success
* Requires further long-term studies
* Requires effective counseling and
Manipulation of Manipulation of timing adequate nutritional supplementation
macronutrient content b Mediterranean:
N * Based on high-quality foods
_Low-fat,_ High-fat, » Evidence of weight loss in short- and
High-protein, Low-carb long-term
Sh high . * Strong-evidence of health and
b ort-term: high-protein- = metabolic benefits
§ low-carb (HP-LC) diets + Some metabolic I}ealth a .
\.\ might present benefits benefits, but requires more D oo He
evidence in humans ks Gluh.:n: T mtestlr,a] pennea.blllty,
« HP-LC prescribed as jump- ‘ . dysbiosis, ‘and 1 mﬂ‘arrgna:on
start with caution (adverse = May lead to over-eating Obcs_,ogcmc propcrt_lcs in humans
effects) require further studies
* Prescribed as jump-start with "
= Paleo:
= Long-term: different ratio of caution (adverse effects) » Some evidence of success for weight-
macronutrients promotes o ) loss
similar weight loss (when : Slmll?r welg!'lt S (\_vhcn * Requires further long-term studies to
associated with caloric associated with caloric support health benefits
restriction) 62

restriction)

« Potential risk of nutritional deficiencies




Conclusions
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* THANKS FOR YOUR ATTENTION!
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