O 7}



Diet protocol
 What we eat?

* When we eat?

Weight loss/risk factors changes

Variability between individuals
Food quality
Guidelines



Caloric-restriction and time-restriction diet protocols

Diet Protocols

Caloric-Restriction Time-Restriction
(What we eat) (When we eaf)
Macronutrients r !
| "I: TRE
w l i 1
e VLG ADF 5:2 Diet Eating
I : 1 _ Window
e i) e = RS 1 day feast 2 day; feast e
EMD 1 day fast 2 days fast
v . '
7 Early Mid Late
Cycles of
F{zdm:ed 8am - 5pm 10am -7pm After 12pm

Calories followed
by normal eating

Low-calorie diet (LCD); Very low-calorie diet (VLCD); Intermittent fasting (IF); Time-restricted eating (TRE); Fasting-
mimicking diets (FMD); Alternate day fasting (ADF) Front Public Health. 2022:10:1017254
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* Diet therapy models
* Energy balance/Carbohydrate-insulin
* Time restriction

* Calorie-focused diets

* Macronutrients-focused diets
* Energy density

* Time restriction-focused diets

 Variability in weight loss
* Food quality
 Diet guidelines
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* Energy balance model

« Body weight is regulated by the brain in
response to external signals from the food
environment that are integrated with internal
signals to control food intake below our
conscious awareness.

» Carbohydrate-insulin model

* Increases in the consumption of processed,
high-glycemic-load carbohydrates produce
hormonal changes that promote calorie
deposition in adipose tissue, exacerbate
hunger, and lower energy expenditure

| Our data clearly don't support

| the carbohydrate-insulin
model [or really] the passive-
overconsumption model.

|

Kevin D. Hall, PhD

The carbohydrate-
insulin model

of obesity

Dr. David Ludwig

JAMA Intern Med 2018;178:1098
Am J Clin Nutr. 2022; 115: 1243



Fig. 1: Contrasting causal pathways in obesity models.

Energy Balance Model Positive energy balance drives

fat deposition

Primary
Dietary Drivers Positive
Energy-dense,

Adipose Tissue

Energy
ultra-processed foods Balance Fat Storage
high in portion size, fat, sugar,
low in protein, fiber Brain . .
Food roward, appette, 4 C'";J’L?;'"g
SENSOry processing

affecting energy intake

Main Mediators
Endocrine, metabolic, and
nenvous system signals

, Fat deposition drives positive
Carbohydrate-Insulin Model
energy balance

Primary
Dietary Drivers Adipose Tissue Positive
High-glycemia load Fat Storage Energy
High sugar Balance

1 Circulating
fuels Brain
Response to reduced fuel
sensing/oxidation affecting
energy intake and expenditure

Main Mediators

+ Insulin -to- glucagen ratio
+ GIP -to- GLP-1 ratio

Eur J Clin Nutr 2022;76:1209

* Energy balance model
« Calorie restriction

* Low in food energy density, ultra-
processed foods, portion size, fat,
and sugar, high in protein and
fiber

« Carbohydrate-Insulin Model

* Replace carbohydrates

 dietary fat, which does not stimulate
postprandial insulin secretion: low-carb,
high-fat or “ketogenic” diet

Science 2021;372:577



Competing paradigms of obesity pathogenesis: energy balance versus
carbohydrate-insulin models

A constructive paradigm clash may be facilitated with the recognition that obesity
pathogenesis in humans may entail elements of both.

Finally, we would emphasize that this paradigm clash should not delay public health
action. Refined grains and added sugars comprise about one-third of energy intake in
the US and Europe. Both models target these highly processed carbohydrates—albeit
for different reasons—as major drivers of weight gain.

Regardless of how this debate may evolve, common ground now exists on the need to

replace these products with minimally processed carbohydrates or healthful fats in
the prevention and treatment of obesity.

Eur J Clin Nutr 2022;76:1209



Healthy eating pyramid

PR " \ e,
ot i LA - USE SPARINGLY: e,
R 2 A2 RED MEAT & BUTTER R
. o) REFINED GRAINS: W) 8TE BREAD. RICE & PASTA .
. Z SUGARY DRINKS B S\WEETS o
Yo, N —_— SALT . .
", nt

OPFTIORAL ALCOSOL IN MODERATION
(NOL for averyone)

DAIRY (1-2 servings a cay! OR
VITAMIN O/CALCIUM SUPPLEMENTS

—

DALY AMULTWITAMIN
FLUS EXTRAVITAMIN D
(Foo most people)

HEALTHY FATS/0ILS

OUIVE, CANOLA, SOY, CORMN,
SUNFILOWYER, PFANUT

& OTHER VEGLTADBLE OILS]
TRANS-FREE MARGARINE

WHOCLE GRAINS
EROWN RICE,

WHCLE VYWHEAT PASTA,
OQATS, ETC.

HEALTHY FATSOLS

.
DAILY EXERCISE & WEIGHT CONTROL

https://www.hsph.harvard.edu/nutritionsource/healthy-eating-pyramid/



A ARA ZE H| e

Intermittent fasting
« Fasting for varying periods of time, typically for 12 hours or longer
Time restricted eating
» Restricting food intake to specific time periods of the day, typically between an 8 -
12 hours each day
* Focuses on the timing of meals and their relation to circadian rhythm, hormonal,
and metabolite profile within 24 h period
Alternate day fasting
« Consuming no calories on fasting days and alternating fasting days with a day of
unrestricted food intake or “feast” day
Alternate day modified fasting
« Consuming less than 25% of baseline energy needs on “fasting” days, alternated
with a day of unrestricted food intake or “feast” day

Obesity 2018;26:254



Flipping of metabolic switch

Hepatocyte

B-hydroxybutyrate Nepon
/ B- o transcription
acetoacetate I factors T BDNF
1 AcAc

3-hydroxy-3-methylglutaryl-CoA mitochondrial
FASTING t acetyl CoA biogenesis
EXERCISE

acetyl CoA
glycogen \ B-oxidation TCA cvcle SYNAPTIC PLASTICITY
depletion / ENHANCED PERFORMANCE
DISEASE RESISTANCE

o RS T ATP

Adipocyte

FFA
Iipolysisr

triacylglycerol
diacylglycerol

glucose

B-OHB

Muscle Cell 3-H-3M-CoA

ATP <= TCA cycle <— acetyl CoA

b

SUSTAINED PERFORMANCE
and CELL GROWTH DURING
RECOVERY (rest and food intake)

Retention of
Glycogen

3rd phase of fasting status
(& 3= 12-36A|2F 41}

Body’s preferential shift
from utilization of
glucose from
glycogenolysis to fatty
acids and fatty acid-
derived ketones
Altered liver metabolism:
periodically switches
from liver-derived
glucose to adipose cell-
derived ketones

Obesity 2018;26:254
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Enhanced network plasticity
Increased neurotrophic factors
Increased stress resistance

Neurogenesis
Mitochondrial biogenesis
Reduced oxidative stress
Reduced inflammation

Fasting stimulates adaptive cellular responses

* Improved glucose regulation

* Increased stress resistance

» Suppressed inflammation

« Upregulation of autophagy to defend against
oxidative and metabolic stress

N

Reduced energy uptake
Reduced inflammation

Reduced cell proliferation

Increased BDNF, FGF2,

HSP-70, GRP-78, HO-1.

-
P

striatum

-
-

|
/
o~

Decreased insulin,
IGF-1 and leptin

Increased ketones,
adiponectin and ghrelin

Lipolysis / ketogenesis

Reduced leptin
Increased adiponectin
Reduced inflammation

N Decreased TNF, IL-1B, IL-6

acetylcholine
s Increased parasympathetic tone

ﬁ% L’\‘ Reduced resting heart rate

& N’ Increased heart rate variability
/ \? Reduced blood pressure

®- A\-» Increased stress resistance

Increased insulin sensitivity
Glycogenolysis
Decreased IGF-1 levels

Increased insulin sensitivity
Enhanced anabolism
Increased stress resistance
Reduced body temperature

JAMA Netw Open. 2021; 4: e2139558
Cell Metab 2014;19:181



Calorie-focused diets
 Low calorie diet
* Very low calorie diet

Macronutrients-focused diets
 Low fat diet

* Low carbohydrate diet

« High protein diet

Energy density

Time restriction-focused diets




Calorie-focused diets

Balanced Low calorie diet

Energy intake targets of 800-1800 kcal/d or energy deficit of 500-750 kcal/d based on energy

expenditure estimations

45%-65% carbohydrate, 20%-35% fat [<10% from saturated fat], and 10%-35% protein

When combined with lifestyle modification, weight losses of 5-8 kg in 6 months, which were
maintained at 1 year with continued lifestyle counseling.

Very low-calorie diet

< 800 kcal/d while aiming to provide essential nutrients

meal-replacement shakes or protein-sparing modified fasts with a multivitamin and 2-3 g/d of
potassium

70-100 g/d of protein, designed to spare the loss of lean body mass

Should be used as part of a comprehensive lifestyle intervention with appropriate medical
supervision (potential side effects: cholelithiasis, dehydration)

Calorie intake should be gradually increased to a level consistent with their new, lower body
weight (e.g., increasing calories by 100 kcal/wk until weight stabilizes)

J Clin Invest 2021;131:e140065



European Guidelines for Obesity Management in Adults with a Very Low-Calorie Ketogenic Diet

Active stage

CHO (<50 g/day, ~13% of the total energy
intake from vegetables), 0.8-1.2 g of
protein/kg of IBW (high biological-value
protein), 15-30 g of fat/day (olive oil 10g),
500-800 kcal/day

Supplements (vitamins, minerals, omega-3)
Amino acid supplements

Re-education stage

Carbohydrates are gradually reintroduced:
the lowest glycemic index foods (fruit and
dairy products - phase 4), followed by foods
with moderate (legumes - phase 5), and a
high glycemic index (bread, pasta, and
cereals - phase 6)

|

g m—
Maintenance
Stage
MD
{1500-2200
Keal/day)

hase 3 Phase 4 Phase 5 Phase 6 Phase 7

. < : = J’; 7\
S & Y
&' o } - ) Vg Lok

Obes Facts 2021;14:222



Weight loss (kg) after 4-6 month of VLCKD

T T0 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% C1
Moreno 2014 2] 768 91 27 979 189 27 86% -221030.01,-1419) s
Gomez-Arbelaez 2017 gy 751 118 20 959 163 23 7.6% -2080§29.23,-12.37]
De Luis 2016 [27) 718 114 15 922 131 15 7.0% -20.40§29.19,-11.61) —E N
De Luis 2016 DHA (27] 723 71 14 9205 87 14 156% -19.75}12563,-1387) e
Sajoux 2019 [35) 766 111 20 96 163 20 7.2% -19.4028.04,-10.76] ———
Cutierrez-Repiso _2 [30] 7663 1283 9 957 946 o 5.0% -19.08 1-29.49,-867)
Goday 2016 (28] 768 91 45 9147 1143 45 206% -14.67 |-18.94,-1040] = %
Gutierrez-Repiso 2019_1(30)79.78 1392 15 9274 1586 15 47% -12.96}23.64,-228)
Gutierrez-Repiso 2019_30)77.62 822 9 9058 1083 9 68% -129621.84,-408) ——
Rubini 2015 [34) 748 117 16 82 124 186 7.7% -7.20 F15.55,1.15) )
Total (95% CI) 190 193 100.0% | -16.76 [-19.08, -14.43] >
Heterogeneity: Chi*= 11.97, df= 9 (P = 0.21), P= 25% 4 —+ 4
Tost;or o':::nu effect Z= 14.13 (P < 0.00001) Gae -5 “ = =
Weight loss after 12 month of VLCKD
™ T0 Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Pedicone 2019 (333 873 228 28 1139 31 28 236% -26.60[4085,-12.39) .
Moreno 2014 21 78 91 27 979 189 27 764% -19.90[-27.81,-11.99) —
Total (95% CI) 55 55 100.0% | -21.48 [-28.40, -14.56] P
Heterogeneity. Ch*=065,d1=1(P=042),F=0% 50 35 5 75 50

Test for overall effect Z=6.09 (P < 0.00001)

Obes Facts 2021;14:222



Macronutrients-focused diets

Low-fat diet

e < 30% of calories from fat

Low-carbohydrate diet

« 60-130 g of carbohydrate per day (<20%-45% of daily energy intake)
* Very-low-carbohydrate diet:< 60 g of carbohydrate per day
High-protein diet

« >25% of calories from protein or >1.6 g of protein/BW(kg)

« Higher protein content is a feature of many lower-fat and lower-
carbohydrate diets

J Clin Invest 2021;131:e140065



Mechanisms associated with the intake of high fat diet and obeSIty

: v
Fattyacid
Lipogenesis T oxidation Adipose
4 F) fissue,
| muscle
Accl & liver
and Fas
TGs
Endo cannabinoid s S 5
A i@ Bile acid
R > EXR/TGRS 5 l secretion
D \
Metabolic endotoxemia ' '
and syslielmc : g
resistance
. H) E)
Modulate immune
response <

vl PYY —s l Satiety

l o> Bifidobacterium T ¥ Fomicida
A)
Adenosine monophosphate kinase (AMPK); Fasting induce adipose factor (FIAF); lipoprotein lipase (LPL); peptide YY (PYY); Acetyl-CoA

carboxylase (Acc1); Fatty acid synthase (Fas) enzymes; Lipopolysaccharide (LPS); Toll-like receptor 5 (TLR-5); Carnitine
palmitoyltransferase(Cpt-1); G-protein coupled receptors (GPR); Farnesoid X Receptor (FXR)

Nutrients 2019;11:2749



Effect of Low-Fat vs. Other Diet Interventions on Long-Term Weight Change in Adults: A
Systematic Review and Meta Analysis

Systematic review and random effects meta-analysis of RCTs comparing the long-term effect (=1 year)

In the setting of weight loss trials

« low-carbohydrate interventions led to significantly greater weight loss than low-fat interventions
(weighted mean difference [WMD]=1.15 kg, 95% Cl=0.52 to 1.79; 12=10%).

« Low-fat did not lead to differences in weight change compared with other moderate fat weight
loss interventions (WMD=0.36, 95% Cl=-0.66 to 1.37; 12=82%)

 Superior only when compared with “usual diet” (WMD=-5.41, 95% Cl=-7.29 to -3.54; 12=68%)

Lancet Diabetes Endocrinol 2015;3:968



Mechanisms associated with the intake of high carbohydrate diet and
obesity (Carbohydrate-insulin model)

A Hunger A Intake of Carbohydrate
l A Insulin Secretion
A Energy Intake
WV Circulation Metabolic Fuels A Fat Stores
(Glucose, Lipids) <+— Storage

WV Energy Expenditure

/1 N\

W Resting Energy A Muscle Efficiency

Expenditure
A\ Physical Inactivity

Nutrients 2019;11:2749



Mechanisms of Ketogenic diet

Dietary protein t

Thermic effect of proteins

“satiety” hormones 1

Direct suppress of appetite

Activation of GRP109A

Ketone bodies

Inhibition of NF-kB

Ketone diet

Inhibition of NLRP3

Histone acetylation of oxidative
stress resistance genes

> Satiety 1

— |Inflammation 1

v

Energy cost 1

Oxidative stress |

Dietary
carbohydrates |

Microbial alteration

Fibroblast growth
factor 21 1

Glucose
transporters:
GLUTZ2, GLUT4

Glucose level |

Gluconeogenesis 1

Acetyl-CoA
carboxylase !

Lipogenesis |

Insulin level | <

Lipolytic
enzymes 1

Lipolysis t

Insulin resistance |

| Androgen synthesis and
| delivery |

ketogenic-diet

T2DM

Obesity

NAFLD

Sig Transduct Target Ther 7, 11 (2022)



Low-carbohydrate vs balanced-carbohydrate diets for weight and CV risk

Summary of findings 1. Summary of findings table - Low-carbohydrate weight-reducing diets compared to balanced-carbohydrate weight-reducing
diets in overweight and obese participants without T2DM (weight-reducing phase only)

Low-carbohydrate weight-reducing diets compared to balanced-carbohydrate weight-reducing diets in overweight and obese participants without T2DM (weight-
reducing phase only)

Patient or population: overweight and cbese participants without T2DM (weight-reducing phase only)
Setting: outpatient clinics, medical/research centres in high-income countries

Intervention: low-carbohydrate weight-reducing diets

Comparison: balanced-carbohydrate weight-reducing diets

Qutcomes Anticipated absolute effects” (95% Cl) Relative effect N of partici- Certainty of Comments
(95% CI) pants the evidence
Risk with bal- Risk with low- (studies) (GRADE)

anced-carbohydrate carbohydrate
weight-reducing diets weight-reducing

diets
Change in body The mean change in MD 1.0T7 kg lower 3286 EeT Low-carbohydrate weight-reducing diets
weight (kg) at 3to <=  body weight (kg) at 3 {1.55 lower to (3T RCTs) Moderated probably result in little to no difference in
12 months to <12 months ranged  0.59 lower) change in weight at 3 to 8.5 months.
from-11.34 to -2.3 kg
Change in body The mean change in MD 0.93 kg lower 1805 EeT Low-carbohydrate weight-reducing diets
weight (kg) at =12 body weight (kg) at (1.81 lower to (14 RCTs) Moderated probably result in little to no difference in
months = 12 months ranged 0.04 lower) change in weight (kg) at 1 to 2 years.

from -11.6 to -1.T kg

Low-carbohydrate weight-reducing diets probably result in little to no difference in change in DBP at 1 to 2 y.
Low-carbohydrate weight-reducing diets probably result in little to no difference in change in LDL cholesterol at 1 to 2 y.

Cochrane Database Syst Rev 2022;1:CD013334



High protein diet and weight loss

High-protein diet

1
] [+
I

1OT |{  1GLP-1 TCOK TPYY |Ghrelin | [ TBloodAAs || 1Gluconeogenesis |{ TKetogenesis || TREE

T Satiety
|
Food intake 1 Energy expenditure
| T |
MNegative energy balance
|
Weight loss

Aminostatic theory suggests that there is a nutrient-specific hierarchy of satiating power, with protein
having a more satiating power than carbohydrate, which is in turn more satiating than fat

diet-induced thermogenesis (DIT)
J Obes Metab Syndr 2020;29:166



High protein diet and weight loss

Intervention category
Reference

Effect size (95% CI) Weight (%) Notes

Proten v dagestibls: SO

Apete et al (20059) -3 90 (-4 T3, 10T} 238
Aadnch et @l (2071 (HP vE SPR =150 (-3 33 0.33) 238
ddcnch et @l (2001 (HP with high whey protein vs SP)) ~360 (-5 &3, -1.TT) 238
Aler el al. (2014) ~2.80 [-4.70, -1.40) 307
Baba et al. (1599) -2.30 (-4.13, 04Ty 238
Baer e al. (2011 (Whey protein vs CHOJ) 480 (363, 0.03) 238
Baer et al. (2011 (Soy protein vs CHO 090 (-0.893, 273 238
Brinkoworth & &l (2004a) -0.50 (-2 33, 1.33) 298
Bainkoworth &l al (200419 -1.50 (4. 20, 0.80) 166
Campos-Nonaio et sl (2017) -2.00 (-2.98, -1.02) 268
Clnessens of al (2009) 228 (-4, 045) 238
CElon at @l (2008) 020 (-2 0F, 163) 2 a8
Dane Grave & al [2013) -0.50 (-2 33, 1.33) a8
Deibaigs = &l (2005) ~0.50 (-2 33, 1.353) a8
Dz ot @l (2004) -3.50 (-6.20. 080) 150
Farmworh et &l (2003) 010 -1 73, 1.98) 298
FleChiner-14crs &1 8l (2010} 2060 (-4.43, 07T} 238
Garfin et @l (2013) 340 (8533 157 238
JELudELan & A (013 =310 (-4.93, -1.27T) 238
FLASET-FArANAS ol &l (2008 -2.30 (-4.13, 04T) 238
Krebs of al. (2012) 000 (-1.20, 1.21) 330
Labangen & &l (2003) -4 80 (-6.23, 257} 238
Larsen et al  (2010) 083 188 031) 434
Layrraan &1 8 (2003} 05T (-2 &0, 1.36) P&
Layman ei al. (2005} -1.80 (-3 73, -00T) 238
Bahon of @ (2007 (Chicken vs 3F)) -2.50 (-4.33, 0 &T) Z.38
Manon & 8 (2007 [Besf va SPY 1,00 (-2 83, 0.8y 298
McA ey ot @l (2006} -2 20 (-4 03, -0 3T) Z2 38
Moo & Al (2005) 130 (-2.03, 0.63) 238
Parer of @i (2002) -0 PO (-2 85, 1.13) R
Pedorsen ef al. (2014) -390 [-4. 93, -1.2T) 238
Sargrad o1 sl (Z008) 030 (-2 18, 1.83) R
Skov et al. (| 1909) 270 (620, -1.30) 170
Sovensen of @l (201F) -i 40 (-8 &0, -0 30} oTE
Tang et & (2013) 1.50 (033, 333) 238
Saibboial (I-sogusied = 58 8%, p = 0.000) =166 -2 11, -1.21) B4 14
Froten s fitre
Resmer et &l @017) -0.90 (-2 73, 0.93) 238
Te Morenga e al. (2011) -1.30 (-2 50, -0 10) amm
Subbial (-sguaed = 0%, p = 0.720) <108 -2, 0N 569
Proiein s fal
McAiuey of al [FO0E) -1.20 (-3 03, 063) 7 as
Ldocan ef ai  (2005) L&l (097, 1.77) A0
Subictal (-sqguared = 45 9% p = 0.1T0) 028 (-1 83 1.27) a1
PIoMEn SUDPIEMErTANon v Mo 1] sy
Lejeune ot al.  [2005) ~2.50 [-4.33, -0.6T) 238
Westerterp-Plamenga et all  (2008) -1.30 (-3 13, 0.53) 238
Bubtoial (-sguared = 0 0%, p = 0.383) =180 (-3 19, -DE1) 476
Cwerall (l-squared = 55.3%. p = 0.000) 1;;- 56 (-1.96, -1.96)  100.00
——
'l
I T T I T L 1 T T
-1 -F & -3 -1 @ 1 3 L T

Favors intervention Favors control

Mean difference in body weight change (95% CI) ikg)

Risk of bias

1 2 3 4 5 6 7 8 9

Nutrients 2021;13:3193



Difference in Weight Loss at 6- & 12-Month FU Across All Diet Classes
using network meta-analysis of 48 RCTs

12-mo Weight Loss, kg
Mo diet 5.16 5.70 7.25 7.27
(6 ma: 0y 1.2 ma: O} (268 to 7.63) (4.14 to 7.35) (5.13t09.25) (5.26 to 9.34)
6.07 LEARN 0.55 2.10 2.12
e (4.23 to 7.84) (6 mo: 0; 12 mo: 002 (-1.71t02.87) (~0.20 to 4.47) (~0.33 to 4.59)
g 6.78 0.71 Moderate macronutrients 1.55 1.56
= (5.50 to B.0OS) (-0.97 to 2.44) {6 mo: 0y 12 mao: 04 {013 to 2.95) (~0.17 to 3.30)
f 873 266 195 Low carsoeyerate 0L02
2 (7.27 to 10.20) {0.93 to 4.44) (1.13 to 2.79) {6 ma: 0.83; 12 mo: 0.48)°% [-1.78t0 1.79)
e —
& 7.95 1.92 1.20 -0.74 Low fat
(6.01 to 9.92) {~0.19 to 4.06) (~0.42 t0 2.79) {-2.31 to 0.78) {6 mo: 0.17; 12 ma: 0.50)
Type of Diet Branded Diets” Carbohydrates, % keal Protein, % kcal Fat, % keal
Low carbohydrate Atkins, South Beach, Zane =40 Approximately 30 30-55
Moderate Biggest Laoser, Jenny Craig, Mutrisystem, Approximately 55-60 Approximately 15 21-=30
macranutrients Vaolumetrics, Weight Watchers
Low fat Ornish, Rosemary Conley Approximately 60 Approximately 10-15 =20

" The Lifestyle, Exercise, Attitudes, Relationships, and Mutrition (LEARMN) diet
wis applied as both a low-fat diet (2 trials) and a moderate macronutrient diet

{5 trials) among the 7 included trials having used the LEARN diet (Table 2).

Slimming World was excheded from the diet class analyses because it does not
fit any of the definitions above.

JAMA 2014;312:924



Macronutrient pattern/popular
diets network meta-analysis
results for 6 m weight loss

002(1.71t0176)

437(303t05.74) | 435 (256106.15)

4,63(342t05.87) | 461(301t06.23) J0.26 (09210 1.45)

157(229t0

306(204t04.10) 104(1.ﬁﬂt¢4.ﬂ]r1.31 (-240t0 4.

-hhdmtenenalnty Low certainty -

BMJ 2020;369:m696

B “Arnong the most effective” with moderate to high certainty

B3 "Inferior to the most effective/superior to the least effective” with moderate to high certainty
3 "Among the least effective” with moderate to high certainty

B "Maybe among the most effective” with very low to low certainty

3 "Inferior to the most effective/superior to the least effective” with very low to low certainty
I "Maybe among the least effective” with very low to low certainty

I "Maybe worse than usual diet”



Macronutrient pattern/popular diets network meta-analysis for weight loss

« At 6 months, dietary macronutrient patterns (low carbohydrate, low fat, and moderate
macronutrient) were associated with larger reductions in body weight and BP than a
usual diet. Reductions with moderate macronutrient diets were slightly smaller than with
the other two macronutrient patterns.

« At 12 months, effects on weight were less than at six months (about 3 kg at 12 months).

macronutrient diet related improvements in BP and blood lipids disappeared almost
completely.

« Differences between diets are trivial to small, implying that people can choose the diet
they prefer from among many of the available diets without concern about the
magnitude of benefits.

BMJ 2020;369:m696



Dietary Energy Density (ED) i g oy

(<0.6 calories per gram):

= C a lO ri eS / g ra m Non-starchy vegetables, most

fruits, broth-based soups

Category 2

4kcal/g  3.1kcal/g 0.69kcal/g 0.53kcal/g 0.18kcal/g Low energy density

(0.6 to 1.5 calories per gram):

Starchy vegetables, whole
grains, lean proteins, legumes,
low-fat dairy

Category 3
Medium energy density
(1.6 to 3.9 calories per gram):

Breads, desserts (such as ice
cream, frozen yogunt, fruit
pies), fat-free baked snacks
(such as hard pretzels),
cheeses, higher-fat meats

Category 4
High energy density
(4.0 to 9.0 calories per gram):

Fried snacks, candy, cookies,
nuts, fats (such as butter, oils,
full-fat spreads and dressings)

Med Clin North Am 2018;102:107 Managing and Preventing Obesity 2015



Dewitt (2004): Small Food Unit (SFL) = i —BS9.00 [-1061.20, -656.71)

Dewitt (2004): Typical Food Unit (CFU) e -653.00 [ -863.05, —442.95]
Buckiand (2018) bt ~1067.00 [=1154,57, -918,03) .
Duncan (1¢ | -1430,00 [~1555.70, ~1304, . i

resn tTen = ; ~HOMIBET, -1 Foltin {1990 g — 0.50 [-0.35, 1.35]
Rolls (2006): 75% Portion Size [ © o -BAT.O0 [ -G32.26, —461.72) :
FAolls (2006): 100% Paortion Size [ -541.00 [ -625.72, —456 28] Stlltt'ﬁ |:1995&:| '_I_ 'ﬂ 52 ['1 -E'Eh 'E'.;ﬂ]
Shubibs {19958): Low vs High Fal |—— ~BYTA3[-1044.12, -T10.14) SIUDDG :1995}}] ; I | -EL?E [_1 .55, ﬂ.'l i ]
Shubibs {1995b): Medium va High Fat b | -5B7.94 | -757.84, ~418.04) :
Stubbs {19950): Low vs Madium Fat —m— -2B0.19 [ -431.16, -147.22] St”hbﬁ “EFEE'E:I - 1 E? [-EE” 4 .ﬂim]
Stubbs {1998a): Low vs High ED  —m—i —1429.22 [-1601.01, ~1257.43] Stubbs (1958h) p————i -142 [-E,ﬁﬁI -UEE]
Stubhs {1898a): Medium vs High ED —a— -805.43 [ -981.76, -629.10] :
Stubbs {1998a): Low vs Medium ED —m— ~B23,79 | =TH2,14, =455.44] :
Shubbs {1998k) | —1469 85 [-1583.67, -1356.03) HE MWE' -" 'DEE ['1 .‘H. {:'D'i]
Stubbs {1905a): Low va High Fat - —785 BT [ -916.76, —674.96] | | | | | |
Stubhs {1885a): Medium vs High Fat - —511.46 [ 626,06, —334.86]
Slubbs |1995a): Low vs, Medium Fal HH -2B4.41 | -356,35, -202.47) 5 -2 =101 2

; Standardised Mean Diflerance
RE Model i . _BS5.85 [-1005.53, —616.18) . ) )
r Fig. 5 Bocy weignt meta-analysis forest plat
I I I I I b
-2000  -1500 -1000 =500 0

Kecal Differance
Fig.3 Forest plat for anabyses limited to studies which manipulated erergy density for all foods served

« Lower ED was associated with a large decrease in daily energy intake.
« Serving lower ED food tended to be associated with greater weight loss than serving higher ED
food, but this difference was not significant (-0.7 kg)

Int J Behav Nutr Phys Act 2022;19:48



Intermittent Fasting (IF) and Obesity-Related Health Outcomes:
Umbrella Review of Meta-analyses of Randomized Clinical Trials

* 4 types of IF

« zero-calorie alternate-day fasting (zero-calorie ADF): alternating days of
fasting with zero caloric intake and days of ad libitum eating

« modified alternate-day fasting (MADF): alternated between days of ad libitum
eating and days of fasting with total caloric intake ranging from 0% to 40% or 0 to 600
kcal/day for 3 to 5 days per week

« 5:2 diet: fasted for 1-2 days/week (either consecutively and nonconsecutively) with
total caloric intake ranging 0-40% (0-600kcal)/day and 5 days of ad libitum eating

« time-restricted eating (TRE):fasting for 12-24 hours/day

JAMA Netw Open. 2021; 4: e2139558



MADF vs. regular diet or continuous energy restriction

« for 1-2 m: reduced BMI in healthy adults and adults with overweight, obesity, or NAFLD (MD,
-1.20, 95% CI[-1.44 to -0.96]).

« for 2~3 m: reduced body weight in adults with overweight or obesity (MD, -1.65 kg 95% Cl [-2.73
to -0.58])

« for 2~-6 m: reduced body weight in adults with obesity (MD, -1.42 kg, 95% Cl [-2.44 to -0.41])

« for 2~-6 m: reduced fat-free mass in adults with obesity compared with continuous energy
restriction (MD, -0.70 kg; 95% CI, -1.38 to -0.02)

zero-calorie ADF vs. regular diet or continuous energy restriction
« for 1-2 m: reduced fat mass in adults with overweight or obesity (MD: -1.99 kg [-2.59 to -1.38])

5:2 diet vs. continuous energy restriction
« for 3 to 6 m: reduced fasting insulin in women with overweight or obesity (MD, -1.00 mIU/mL;
95% CI, -1.77 to -0.39)

Beneficial associations of IF with anthropometric and cardiometabolic outcomes supported by
moderate to high quality of evidence, which supports the role of IF, especially modified

alternate-day fasting, as a weight loss approach for adults with overweight or obesity.

JAMA Netw Open. 2021; 4: e2139558



Variability in weight loss
Food quality
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Interindividual Variability in weight loss

Table 1
Variabilsty in wedght loss in response to named dietary programs.
{Adapted from [40]).

Deet Mean weight boss at 6 Variability in weight loss
| mionths* (ke) (95% C1)
531123456789 111315171921232527293133353739

Percent Wt. Loss (6 wks) LEARN 6O 421078

Moderate Macronutrient 7.1 5.8 to 9.6

Loy Far 8.3 9o 10

Atkins 1001 8210121

Loime 8.4 o4 1o 10.4

‘ Weight Wartchers 73 531093
53112457 911 1417 20 23 26 29 32 35 38 Ornish 4.0 Gdro11.7
Percent We. Loss (12 wks) Jenny Craig 58 13083

Volumetrics 09 5.5 to 14.2

Hosemary Conley 1 2810103

Bepzest Loser 24 1.5 093

Mutrisysterm 74 4.6t0 102

5 -3 1 123456789 111315171921232527293133353739 * Compared to no diet. Findings were reported based on a meta-analysis of 48 unique
Percent Wt. Loss (25 wks) randomized trials.

Metabolism 2020;113:154388



Comparison of the Atkins, Ornish, Weight Watchers, and Zone Diets for
Weight Loss and Heart Disease Risk Reduction A Randomized Trial

Assigned Diet Group

O Atkins O Zone < Weight Watchers A QOrnish
Weight Change by Diet Type Weight Change by Dietary Adherence
151 1
104 r=0.07, P=.40 A i A r=-0.60, P<.001
2 0
g 57 g O A
[qN)
-.t_n. 0 | \—éﬁi—‘—/ﬁ
=
> H
5 -
= E g 9
= 104 H vy
L~ O
c
< [}
5 -154 8
2 H © .
=
‘g 207 1| Assigned Diet Group R
g O A Atkins o A A
D5 1| ——— Zone
A | T Weight Watchers A
30 4| -—— Ornish
Atkins Zone Weight Ornish 1 2 3 4 5 6 7 8 9 10 JAMA 2005I293(1)43
Watchers Mean Dietary Adherence Score Over 1 Year

Conclusions Each popular diet modestly reduced body weight and several cardiac risk factors at 1 year.
Overall dietary adherence rates were low, although increased adherence was associated with greater
weight loss and cardiac risk factor reductions for each diet group.



Dietary adherence and weight loss success among overweight women:
results from the A TO Z weight loss study

0 . .
_E - ! | F7
-4
o Tertile 1

m Tertile 3

F=0.0006 F=0.12 FP=0.06

12-Month Weight Change (kg)

-10
Alkins Zone Ornish

12-month weight change was greater in the most adherent compared to the least adherent tertiles.
» These results suggest that strategies to increase adherence may deserve
more emphasis than the specific macronutrient composition of the weight

loss diet itself.
Int J Obes 32, 985-991 (2008)



Interindividual Variability in

Responses to:
Genetic
Diet, Medication, Surgery background:
~\ Multiple common
/ \\ genetic
\ variants of small
2 4 i effect size
Gastrointestinal:
E.g., neurohormonal
signaling
Adipose: iyl gl 8 Microbiome:
Adipokines, Content and
inflammatory state composition (e.q.
Musculoskeletal: _ ____ enterotype)

insulin sensitivity,
metabolic activity

“Adherence to diet”

Weight loss

Severity of diet methods
Adverse effects
Age/gender/education
Physician-patient relationship
Social support

Food prices

Available food resources
Duration of the marriage
Reason for referring to the clinic
Initial BMI

Weight satisfaction

lunch and dinner times

Sleep time...

Metabolism 2020;113:154388
Sci Rep 2022;12:12340



Hazard ratio

Carbohydrate intake and mortality

Meta analysis of prospective cohort studies

A Mortality in low vs moderate carbohydrate groups
I Mean % carbohydrate for the cohort
ARI C co h (@) rt ® Mean % carbohydrate in the lowest quantile
# Mean % carbohydrate in the highest quantile
Adjusted HR {95% CI),
lowest vs highest quantile
1.8 - Overall p<0-0001 ARIC study @ : ' 1-15 (1-06-1-25)
Non-linearity p=0-0001 Trichopoulou et al'’ @ § = ' 1.75 (1-08-2.82)
Fung et al” :
164 NHS -~ -
HPFS -~ - 1-12 (1-01-1.24)
Milsson et al® ¥ & 132 (1-06-1-65)
14+ Lagiou et al*® & 0 169 {1-01-2.18)
Pooled result i ; 1.20 (1-09-132)
P=40% ; :
12 “ Phetercgenany=0-15 i '
20 30 40 50 60 70
Energy from carbohydrate (%)
1.04
o B Mortality in high vs moderate carhohydrate groups
A | ! ! ! ! ! Adjusted HR (95% C1),
0 20 30 40 50 60 70 80 hig:hest vs Imig-egt unarltile
Energy from carbohydrate (%) Nakamura et al** = —e 1-15 (0-98-1-35)
Dehghan et al" : - - e 128(112-1.46) |
Poaled result é : 123 (1-11-1-36)
'=1.9% : :

IJ.,u..,,.-_,..\_.:,‘ﬂ-gl :
f T ] T T i
20 30 40 50 B0 70

Energy from carbohydrate (%)

Lancet Public Health 2018;3:e419



Carbohydrate intake and mortality

Meta analysis of prospective cohort studies

Study

HR (95% Cl)

HR (95% Cl)

Substitution of

carbohydrate for animal

protein and fat

Substitution of
carbohydrate for

plant protein and fat

Low-to-moderate carbohydrate consumption

Fung et al (HPFS)

1-31 (1-19-1-44

0-81 (0-74-0-89

Low-to-moderate carbohydrate consumption

Fung et al (NHS)

1-17 (1-08-1-26

Low-to-moderate carbohydrate consumption

ARIC

Low-to-moderate carbohydrate consumption

Combined low-to-moderate
cohorts

)
)
)
1-22 (1-14-1-31)

(
1-20 (1-09-1-32
(

)
0-79 (0-73-0-85)
)
0-81 (0-76-0-85)

(
0-86 (0-75-0-99
(

Moderate-to-high carbohydrate consumption

Nakamura et al

1-00 (0-87-1-19)

0-92 (0-80-1-09)

Meta-analysis (pooled result)

1-18 (1-08-1-29)
p<0-0001

0-82 (0-78-0-87)
p<0-0001

Lancet Public Health 2018;3:e419




Carbohydrate intake and mortality

« Both high and low percentages of carbohydrate diets were associated with increased mortality,
with minimal risk observed at 50-55% carbohydrate intake.

« Low carbohydrate dietary patterns favouring animal-derived protein and fat sources(lamb, beef,
pork, and chicken) were associated with higher mortality, whereas those that favoured plant-
derived protein and fat intake(vegetables, nuts, peanut butter, and whole-grain breads) were
associated with lower mortality

« Long-term effects of a low carbohydrate diet with typically low plant and increased animal
protein and fat consumption have been hypothesised to stimulate inflammatory pathways,
biological ageing, and oxidative stress.

« High carbohydrate diets tend to be high in refined carbohydrates, such as white rice; these
types of diets might reflect poor food quality and confer a chronically high glycemic load that
can lead to negative metabolic consequences.

Lancet Public Health 2018;3:e419



Protein intake and mortalit

Meta analysis of prospective cohort studies

A Total protein intake and mortality

Relemen, 2005

Study

Total protein intake and all cause mortality

Levine, 2014

Song, 2016

Virtanen, 2019

Budhathoki, 2019

Chen, 2019

1V Subtotal (I squared = 9.8%, p = 0.353)
D+L Subtotal

Total protein intake and CVD mortality

——

.

RR (95% Cl)

0.99 (0.71, 1.38)
0.93 (0.74, 1.19)
1.05 (1.00, 1.09)
1.17 (0.99, 1.39)
0.99 (0.90, 1.09)
1.12 (1.01, 1.25)
1.05 (1.01, 1.09)
1.05 (1.01, 1.10)

Kelemen, 2005

L 4

Levine, 2014
Song, 2016
Budhathoki, 2019
Chen, 2019

[V Subtotal (I squared = 20.4%, p = 0.285)
D+L Subtotal

Total protein intake and cancer mortality
Kelemen, 2005
Smit, 2007
Levine, 2014

Song, 2016

Budhathoki, 2019

Chen, 2019

IV Subtotal (I squared = 4.1%, p = 0.390)
D+L Subtotal

Total protein intake and other mortality
Song, 2016

Chen, 2019

1V Subtotal (1 squared = 47.5%, p = 0.167)
D+L Subtotal

UU*T VO ‘ QQ~|* ooi|++

0.84 (0.39, 1.79)
0.88 (0.63, 1.22)
1.13 (1.03, 1.25)
0.97 (0.80, 1.18)
1.22 (0.99, 1.52)
1.10 (1.01, 1.18)
1.08 (0.98, 1.20)

1.24 (0.92, 1.67)
1.32 (0.81, 2.17)
0.89 (0.56, 1.44)
1.03 (0.95, 1.11)
1.00 (0.86, 1.16)
0.87 (0.70, 1.08)
1.02 (0.96, 1.09)
1.02 (0.95, 1.09)

1.01 (0.93, 1.09)
1.16 (0.97, 1.39)
1.03 (0.96, 1.11)
1.06 (0.93, 1.20)

-

Relative Risk of CVD mortality

Relative Risk of all-cause mortality
[ -]

Anvrnal peoten intake (En%s)

{2 & 15

Total probein nake (Enf)

¥ o
P »

Relative Risk of al-cause mortaity

Eur J Epidemiol 2020;35:411

Plant protein ntake (En%)



PI’Otei n inta ke and mOrtality Meta analysis of prospective cohort studies

| B Animal protein intake and mortality
tudy

Animal protein intake and all cause mortality

Kelemen, 2005
Song, 2016
Virtanen, 2019
Budhathoki, 2019
Chen, 2019

IV Subtotal (I squared = 57.3%, p=0.053)
D+L Subtotal

imal protein intake and CVD mortalit
Sauvaget, 2004

-

Kelemen, 2005

-»

Song, 2016

Budhathoki, 2019 —#

Chen, 2019
I'V Subtotal (I squared = 0.0%, p = 0.434)
D+L Subtotal

Animal protein intake and cancer mortality

*H vl

Kelemen, 2005

RR (95% CI)

82 (0.59, 1.13)
.03 (0.98, 1.08)

3 (0.95, 1.35)
.98 (0.88, 1.08)

8 (1.05, 1.31)
.04 (1.00, 1.08)
.05 (0.97, 1.14)

0.43, 1.95)
0.42, 1.86)
0.99, 1.20)
1.19)
1.03, 1.60)
1.01, 1.18)
1.01, 1.18)

T
BBRIBEN
~J
in]

C Plant protein intake and mortality

Smit, 2007

Song, 2016

Budhathoki, 2019 —_—
Chen, 2019 —_—
IV Subtotal (1 squared = 0.0%, p = 0.985) <>

D+L Subtotal <>
Animal protein intake and other mortality

Song, 2016 -
Chen, 2019 ——
I'V Subtotal (I squared = 74.9%, p = 0.046) <>

D+L Subtotal _

W

02 (0.76, 1.37)
01 (0.52, 1.96)
02 (0.94, 1.11)
97 (0.83, 1.14)
.98 (0.78, 1.22)
(0.94, 1.08)
(0.94, 1.08)

.99 (0.94, 1.05)
21 (1.00, 1.46)
.01 (0.95, 1.06)
07 (0.88, 1.30)

Study

Plant protein intake and all cause mortalit

RR (95% CI)

elemen, —_—— 0.95 (0.82, 1.10)
Song, 2016 —_— 0.89 (0.84, 0.96)
Virtanen, 2019 + 0.98 (0.76, 1.26)
Budhathoki, 2019 —_—— 0.87 (0.78, 0.96)
Chen, 2019 e 1.06 (0.92, 1.21)
IV Subtotal (I squared = 38.7%. p =0.163) < 0.91 (0.87, 0.96)
D+L Subtotal 0.93 (0.87, 0.99)
Plant protein intake and CVD mortality
Sauvaget, 2004 * 1.12 (0.57, 2.21)
Kelemen, 2005 * 0.70 (0.49, 0.99)
Song, 2016 — 0.85 (0.74, 0.97)
Kurihara, 2019 + 0.80 (0.55, 1.16)
Budhathoki, 2019 —_———— 0.73 (0.59, 0.91)
Chen, 2019 + 1.19(0.91, 1.57)
IV Subtotal (I squared = 48.2%, p = 0.086) <> 0.85 (0.77, 0.94)
D+L Subtotal 0.86 (0.73, 1.00)
Plant protein intake and cancer mortality
Kelemen, 2005 —_— 0.99 (0.87, 1.14)
Smit, 2007 * 1.19 (0.66, 2.13)
Song, 2016 — 0.92 (0.82, 1.03)
Budhathoki, 2019 —_—— 1.04 (0.88, 1.23)
Chen, 2019 * 0.90 (0.69, 1.17)
['V Subtotal (I squared = 0.0%, p = 0.674) <P 0.97 (0.90, 1.04)
D+L Subtotal <> 0.97 (0.90, 1.04)
Plant protein intake and other mortality
Song, 2016 —— 0.86 (0.79, 0.92)
Chen, 2019 + 1.06 (0.84, 1.34)
IV Subtotal (I squared = 64.1%, p = 0.095) < == 0.88 (0.82, 0.94)
D+L Subtotal —— 0.93 (0.76, 1.13)

Eur J Epidemiol 2020;35:411



Protein intake and mortality

* In contrast to reported beneficial short-term effects of dietary protein intake on weight
management, and cardiovascular risk factors, higher total protein intake was associated with
higher all-cause mortality, which was mainly driven by a positive association between animal
protein intake and CVD mortality.

» Possible mechanisms and pathways for animal protein and CVD mortality may involve the amino
acids of animal protein (e.g. branched-chain and aromatic amino acids) and accompanying
components of animal protein from animal food sources (e.g. SFA from red and processed meat).

« Evidence from prospective cohort studies to date suggests that total protein intake is positively

associated with all-cause mortality, mainly driven by a harmful association of animal protein with
CVD mortality. Plant protein intake is inversely associated with all-cause and CVD mortality.

Eur J Epidemiol 2020;35:411



Fat intake and mortality

Meta analysis of prospective cohort studies

Table 2
summary of pooled relative risks (RR) of mortality from all-causes, OWVD, and cancer for tatal and specific types of fat intake.

Highest versus lowest % of energy increment from fat

MNo. of studies RR (95% C1) Px) P value % of energy Mo of studies RR (95% C1) P(x) P value
i _ All-cause mortality i
“Yotal fat 8 0.89 (0.81—0.99) 823 <0.001 5 6 0.99 (0.98—1.00) 67.5 0.002
Saturated fat 11 1.03 (0.94—1.13) 0.4 <0001 5 10 1.02 (1.00-1.05) 83.1 <0001
Monounsaturated fat 0 0.9 | 0.859—0.099 ) B1.2 0003 5 B e e N T 0.11
Polyunsaturated fat 11 0.88 (0.81-094)  B4.7 <0.001 5 b 093 (089097 B3.7 <0.001
Trans-fat 5 1.11 {1.02—1.21) BO.B 0.001 1 6 1.06 (1.01-1.10) 895 <0001
Total fat 9 0.95 (0.85—1.07) 51.3 0.02 5 7 1.00 (0.99—1.01) 483 0.04
Satyrated fat 11 L02 (0.92-112) 782 <0.001 5 10 1.03 (1.00—1.07) 76.1 <0001
Monounsaturated fat 11 0.94 (0.88—1.01) 47.1 0.03 5 9 0.99 (0.96—1.01) 53.1 0.01
Polyunsaturated fat 11 0.95 {0.89—1.02) 64.2 0.001 5 9 0.95 (0.91—0.98) 59.1 0.004
Irgns-fat _6 1.14 {1.02—1.26) 46.6 0.1 1 7 1.06 (1.02—-1.11) 50.8 0.05
 ~Tanicer moranty |
Total fat 5 1.00 (0.88—1.14) 69.2 0.003 5 4 1.00 (0.99—1.01) 50.9 0.07
Saturated fat 7 .09 (1.00-1.18) 73.2 <0.001 5 [ 104 (1.02—1.06) 58.8 0.02
Monounsaturated fat 7 0.98 (0.93—1.03) 35.8 0.13 5 3 0.99 (0.98—1.00) 11.8 0.34
Polyunsaturated fat 7 0.92 (0.89—-0.95) 13.0 0.33 5 [ 0.96 (0.94—0.99) 419 0.10
Trans-fat 3 0.97 (0.91—-1.03) 46.1 0.17 1 3 0.99 (0.98—1.00) 0.0 0.37

OVD, cardiovasoular disease.

Clin Nutr 2021;40:1060



Fat intake and mortality

- Diets high in saturated fat were associated with higher mortality from all-causes,
CVD, and cancer.

- Diets high in polyunsaturated fat were associated with lower mortality from all-
causes, CVD, and cancer.

- Diets high in trans-fat were associated with higher mortality from all-causes and CVD.

- Diets high in monounsaturated fat were associated with lower all-cause mortality.

Clin Nutr 2021;40:1060



Risk of mortality and cardiovascular events
Comparison of seven popular structured dietary programmes

thebmj Visual abstract €

“ Summary O In those at increased cardiovascular risk, evidence indicates that diet

programmes, such as Mediterranean and low fat, reduce outcomes
including all cause mortality, and non-fatal myocardial infarction

, . Systematic review with | Adults with cardiovascular disease or with
A . : .
B Study design pfﬁ network meta-analysis at least two cardiovascular risk factors

ﬁ‘ Data sources [ 40 randomised controlled trials

§# 35548 participants

(2 Comparison  Seven popular structured dietary programmes
with or without co-interventions such as exercise or psychological support

1 2 3 4 5 6 7
Mediterranean Low fat Verylowfat | Modifiedfat | Combined low Ornish Pritikin
fat-low sodium

||| Outcomes  Summary of results in patients with intermediate cardiovascular risk

Cardi | Non-fatal Unplanned
¥ |ova|s_cu ar myocardial cardiovascular
mortality infarction intervention

Risk difference (intermediate baseline risk) 95% C!

All cause
mortality
(

50 0 100 50 0 100 -50 0 100 50 0 100 -50 0 100
1 S * -
2 + %
3 ~— ——
4 I~ ——— -
5 f— —AF - —g— e
6 T & P . B
7 4 ! e >
-~ Superior to minimal intervention Moderate-high certainty ©2023

BMJ Publishing Group Ltd

May be superior to minimal intervention Very low-low certainty
& https://bit.ly/BMJdietcv

-=- Little or no benefit relative to minimal interventaion

Conclusions

Moderate certainty evidence
shows that programmes promoting
Mediterranean and low fat diets,
with or without physical activity or
other interventions, reduce all
cause mortality and non-fatal
myocardial infarction in patients
with increased cardiovascular risk.

Mediterranean programmes are
also likely to reduce stroke risk.

BMJ 2023;380:e072003



 Incorporate the diet quality of what we eat with insights from the
timing of when we eat it.

« Consider the best timing window and diet composition and
quality of diet, including the intakes of whole grain, plant-
based diet, limiting ultra-processed food, and portion control.

 Individualized and tailored diet protocols may be adopted for

personalized nutrition that increases compliance, tolerability, and

sustainability to achieve optimal health outcomes.

Front Public Health. 2022;10:1017254
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ASK/ASSESS:

Is your patient/client interested in making nutrition changes?

YES‘L

ADVISE: Provide/Reinforce Key NMutrition Messages for all Adults
- Meet individual values, preferences and goals that are culturally acceptable, affordable and sustainable
= Use person-first language, patient-centred, weight-inclusive and non-dieting approaches
= Followw Canada” Food Guide for Healthy Eating recormmendations (as applicable to the individual)

Healthy eating is more
than the foods you eat.

= Be mindful of your eating
habits

Cook more often

Enjoy your food

Eat meals with others

Use food labels

Limit foods high in sodium,
sugars or saturated fat

Be aware of food marketing
and how it can influence your
choices.

(I I I I ]

]

Is patient/client interested in making further

Make it a habit to eat a
wvariety of healthy foods
each day.

= Hawe plenty of wvegetables and
fruit

= Eat protein foods and choose
protein foods that come from
plants more often

= Make water your drink of
choice

= Choose whole grain foods

1

ASK/ASSESS

YES\L

Build a healthy relationship
wwith food and eating

= Take time to eat

= Motice when you are hungry
and when you are full

= Plan what you eat

= Invobhre others in planning and
preparing meals.

= Culture and food traditions can
be part of healthy eating

= Reconnect to the eating expe-
rience by creating awareness
of your feelings, thoughts,
emotions and behaviours

nutrition changes OR requests additional support to makessustain changes?

AGREE AND ASSIST: Explore Options, Collaborate Care

Food Based Approaches

Pulses

vegetables and fruit
MNuts

Wihole grains

Dairy foods

LI I O ]

Refer to a Registered Dietitian (RD)

Dietary Patterns

(]

Calorie-restricted patterns wwith
wvariable macronutrient ranges
mMediterranean

Wegetarian

Portfolio

Loww glycemic index

DASH

MNordic

Partial meal replacements
Intermittent fasting

N2

L O I I O B B

Intensive Behawvioural
Therapy with a

Multidisciplinary Team

Behawviour modification
MNutrition (RD)

Partial meal replacements
Physical actiwvity
Education
Self-monitoring/self-care
Medications

Frequent follow-up wisits

LI O I I B O

Monitor and Evaluate Health-Related Outcomes¥*, including:
Health behaviours, Mutrition status, Quality of life, Mental health, Cardiowvascular, Metabolic,

Functional status, Body composition

1

Reassess intervention, plan, readiness, barriers and supports;
Explore and Assist other options with patient/client, as needed.

NO
—_—>

MMonitor and
evaluate for
readiness in

followw-up
wvisits.

Canadian Adult Obesity Clinical Practice
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Assess: O tlaX UK 2E RSt=X]

AGREE AND ASSIST: Explore Options, Collaborate Care
Refer to a Registered Dietitian (RD)

Food Based Approaches Dietary Patterns Intensive Behavioural
* Pulses * Calorie-restricted patterns with :::HE'I:EEE \:Mllt.h a T
= Vegetables and fruit variable macronutrient ranges st Lz Lol
* Nuts * Mediterranean  Behaviour modification
= Whole grains * ‘egetarian e Nutrition (RD)
= Dairy foods * Portfolio o * Partial meal replacements
* Low glycemic index * Physical activity
N DASH * Education
* Nordic = Self-monitoring/self-care
* Partial meal replacements e Medications

Intermittent fasting

J

Monitor and Evaluate Health-Related Outcomes*, including:
Health behaviours, Mutrition status, Quality of life, Mental health, Cardiovascular, Metaboalic,
Functional status, Body composition

Frequent follow-up visits
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Medical Mutritional Therapy (RD) - | - - || |
Intensive behavioural therapy MR m | || | | |
Calorie restriction m | || [ | | [ |
Lower carbohydrate ||
Dietary fibre (25—29 mqg) | - - | | |
Loww-calories sweeteners | ||
Higher protein (25—410%%:) | | | |
Increased protein + calorie restriction | | |
Whey protein supplement m | || [ | |
Replace fat or carb with protein |
Lower fat ||
Mediterranean | | | [ | |
Vegetarian | || | | ||
Portfolio | | |
Low glycemic index | || | |
DASH | | | || | |
Meal replacements || | | |
Intermittent fasting |
Pulses m | || |
Vegetables and fruits m || | |
MNuts | | |
Whole grains |
Dairy | | [ [
HAES® | ] | |
Mindfullness-based approaches | |
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There is not a one-size-fits-all diet for obesity treatment.
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