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long term Wt loss = maintenance of Wt loss






Long-term weight-loss maintenance
: @ meta- analysis of US studies

Weight loss (kg)

16 +
“1 \ « Values are weighted means
12

ol & N (= 95% Cls) for all subjects (A),

sl . i S ) subjects consuming very-low-energy
S S f“*-—é diets (@), and subjects consuming
¢ SN — -... I hypoenergetic balanced diets ().
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Am J Cin Nutr 2007,;74:579-84



Weight-Loss Outcomes: A Systematic Review
and Meta-Analysis of Weight-Loss Clinical
Trials with a Minimum 1-Year Follow-Up

Weight loss (kg)
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10-year follow-up of diabetes incidence and
weight loss in the Diabetes Prevention

Change in weight (kg)

Program Outcomes Study

A @ Lifestyle —#— Metformin --A- Placebo |
y S

Age > 25 years

BMI' > 24Tkg/mP (=222 kg/m2 among

Asian Americans)

« IGT (2-h plasma glucose 140-199 mg/dl
based on 75-g OGTT)

« Elevated FPG (95-125 mg/dl*)

Lancet 2009:374:16/7-86



Look AHEAD: Action for Health in
Diabetes (LookAHEAD)

* type 2 diabetes

* overweight or obese with 55 Years to 76 Years ages

» The incidence rate of the first post-randomization
occurrence of a composite outcome, including:

cardiovascular death (fatal Ml and stroke)
nonfatal myocardial infarction
nonfatal stroke

hospitalization for angina

« Goal: mean loss = 7% of initial weight

N Engl J Med 2073,369: 145-54



Variable

Age —yr

Female sex — no. (%)

Race or ethnic group — no. (%)
Black
Native American
Asian or Pacific Islander
White
Hispanic
Other

History of cardiovascular disease —
no. (%)
Use of insulin — no. (%)§

Current smoking — no. (%)

Median duration of diabetes (inter-
quartile range) — yr

Weight — kg

Body-mass index

Waist circumference — cm

Glycated hemoglobin — %

Blood pressure — mm Hg
Systolic
Diastolic

Cholesterol — mg/dI
High-density lipoprotein
Low-density lipoprotein

Median triglycerides (interquartile
range) — mg/d|

Control Group Intervention Group

(N=2575) (N=2570)
58.9+6.9 58.6+6.8
1537 (59.7) 1526 (59.4)
404 (15.7) 400 (15.6)
128 (5.0) 130 (5.1)

21 (0.8) 29 (1.1)
1631 (63.3) 1621 (63.1)
340 (13.2) 340 (13.2)
51 (2.0) 50 (1.9)
348 (13.5) 366 (14.2)
410 (16.5) 382 (15.4)
110 (4.3) 117 (4.6)
5.0 (2.0-10) 5.0 (2.0-10)
101+19 101+20
36.0+5.8 35.9+6.0
114+14 114+14
7.3+£1.2 7.2+1.1
129+17 128+17
70.4+9.6 69.9+9.5
43.5+12 43.4+12
112+32 112+32

152 (107-218)

155 (110-221)

N Engl J Med 2013,369: 145-54



Look AHEAD: Action for Health in
Diabetes (LookAHEAD)

> ILI (Intensive Lifestyle Intervention)
- 1200~1800 kcal/d intake
(total fat <30%, saturated fat < 10%, protein >15%)

- 175 min of physical activity per week, moderate intensity

- behavioral strategies(self monitoring, goal setting, problem solving)

» DSE (Diabetes Support and Education)
- usual medical care plus three group educational sessions per year

for the first 4 years

N Engl J Med 2073,369: 145-54



Look AHEAD: Action for Health in

Diabetes (LookAHEAD)

Phase |

Months 1-6

Months 7-12

Phase Il

Years 2-4

Phase Il

Year 5+

Frequency of
on-site visits

Weekly

3 per month

Minimum of 1
per month

Monthly
recommended

Format of treatment
sessions

Weight loss goal

3 group, one individual | Lose 210% of initial

2 group, 1 individual

1 individual with
minimum of 1
additional contact by
phone, mail, or e-mail

Individual

weight

Continued loss or
weight maintenance

Weight maintenance,
reverse weight gain
as it occurs

Prevention of weight
gain

Activity goal

Exercise >175 min/wk
by month 6

Increase minutes per
week of activity; 10, 000
steps/d goal

Maintain high levels of
physical activity

Prevention of inactivity

Special features

Treatment toolbox

Advanced toolbox
options; orlistat

Refresher groups to
reverse weight gain;
national campaigns
across 16 centers

Refresher groups;
campaigns; open



Eight-year weight losses with an intensive
lifestyle intervention:

Percent Reduction in Initial Weight

0
DSE
.. \/\
-2.1%
ILI
-4 - —— ‘f\‘
-4.7%
-6 -
.8 - P <0.001 for comparisons at
all years
8.6%
'10 L T
0 1 2 3 -+ 5 6 7 8
Years

Obesity. 2014:22(1):5-13.



Percentage of Participants
At Year 1

o

Percentage of Participants
At Year 8

100%
90%
80%
70%

60% -

S0%

40% -

30%
20%

10% -

0%

70%
60%
S0%
40%
30%
20%

10%

S HATHOIWE LiTolyic nRervornuavan vwyy

-

>0%

92.8% m Diabetes Support and Education (DSE)

15.6%

z5% z10% =z 15%

Percent Reduction in Initial Weight

73.6%

> 0%

mIntensive Lifestyle Intervention (ILI)
m Diabetes Support and Education (DSE)

z5% z10% z15%

Obesity. 2074,22(1).5-13.
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« O{ X} 1200-1500kcal, =R} 1500-1800kcal EE=
« L QEFH T} 500-750kcal HA A F

AHA/ACC/TOS guideline

- WA MFFFECH15-30% 2
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« X Etr2t=A S0 X2 40-45%
« ZX Bt E A SO0|HX[2] 30%, 1% 130g DI 2t

@ Weighted Mean Weighted Mean
Difference, kg Favors : Favors Difference, kg Favors : Favors

(95% CI) % Weight Low Carb : Low Fat (95% Cl) % Weight Low Carb : Low Fat
Brehmetal'®2003  -40(-66t0-14) 202 : Fosteretal'2003  -2.8 (-6.5100.9) 27.4  m
Fosteretal #2003  -37(-66t0-08) 182 Stern et al 2! 2004 -2.0(-5.0t0 1.0) 346 R ==
Samahaetal®2003 -39(-62t0-157) 215 Dansinger etal 22005 1.2(-1.5t03.9) 38.0 +
Yancyetal22004  -55(-8.110-29)  20.0 '
Dansingeretal 2005 0.4 (-2.2t03.0) 201 :

H

Overall (95% CI) -1.0(-35101.5) _

Heterogeneity P=.02 Y ' ! ' Heterogeneity P=.15 . ! !

. 9 6 3 0 3 6 9 ; 9 6 3 0 3 6 9
Inconsistency 2=65% ) ) Inconsistency 12=48% ) .
(95% U, 7%3!37%) Weighted Mean Difference, kg (95% ULO«Zy_aS%) ’ Weighted Mean Difference, kg

Overall (95% CI) -3.3(-5.3t0-14)

Figure 2. Weighted mean differences in weight loss after 6 (A) and 12 (B) months of follow-up. Carb indicates carbohydrates; Cl, confidence interval;
Ul, uncertainty interval.

Arch Intern Med 166732006
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. £ 0|4 X| 2| 30% = HE 1kg & 1.2g O 4t

Effect of a High-Protein Diet versus Standard-Protein Diet on
Weight Loss and Biomarkers of Metabolic Syndrome: A
Randomized Clinical Trial (HA|3, 118% M9l 674 &)

HP (1.34g/kg): 7.0 + 3.7kg VS SP (0.8g/kqg): 5.1 + 3.6kg

Effects of higher- versus lower-protein diets on health outcomes:
a systematic review and meta-analysis (7471 RCT, 370&)

HP weight loss: 1.21kg

Dietary Strategies for Weight Loss Maintenance (127 RCT)

HP regain prevention: -0.17kg
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« Effectiveness of Intermittent Fasting and Time-Restricted Feeding
Compared to Continuous Energy Restriction for Weight Loss
(8% Ol&f, RCT 117H)

97l: IMFZ} CERO| X|Z&, M| X|& ZrA0f XtO|7} Qs
271 O|o|st XIO| & 2 &

L2 2 A4t 265 O|Tt

Nutrient 20719,17.2442

« Calorie Restriction with or without Time-Restricted Eating in Weight Loss
(H[2t=gt 42l 1398, RCT)
:time-restriction(eating 8:00 am-4:00pm)+ calorie restriction
vs daily calorie restriction alone (& 1500-1800kcal, & 1200-1500kcal)

-8.2kg(AMZHAIBH+) vs -6.3kg(Ofl L K| K| B
(net difference, —1.8 kg; 95% Cl, —4.0 to 0.4; P=0.11)

NEJM 2022,386:1495-71504




Calorie Restriction with or without Time-Restricted Eating
in Weight Loss

Liu D et al. DOI: 10.1056/NEJMoa2114833

CLINICAL PROBLEM

Daily calorie restriction is a primary weight-loss strategy
for patients with obesity, but most diet trials have shown
only modest weight loss after a year, and maintaining
weight loss is challenging. Time-restricted eating — a
form of intermittent fasting involving a shortened daily
eating period — has shown promise in pilot studies, but
data on long-term efficacy and safety are lacking.

CLINICAL TRIAL

Design: A randomized trial examined the effects of time-
restricted eating plus daily calorie restriction as compared
with daily calorie restriction alone in obese patients.

Intervention: 139 patients in Guangzhou, China, with a
body-mass index of 28 to 45 were randomly assigned to
time-restricted eating (eating only between 8:00 a.m. and
4:00 p.m.) plus daily calorie restriction or to daily calorie
restriction alone. All the patients were instructed to fol-
low a diet of 1500 to 1800 kcal per day (for men) or 1200
to 1500 keal per day (for women) for 12 months. The pri-
mary outcome was the difference between the two groups
in the change from baseline in body weight at 12 months.

RESULTS

Efficacy: Among 118 patients who completed the 12-month
follow-up visit, there was no significant difference in mean
weight loss between the group assigned to time-restricted
eating plus daily calorie restriction and the group assigned
to daily calorie restriction alone.

Safety: There were no substantial differences between the
two groups in the number of adverse events. No deaths
or serious adverse events were reported.

LIMITATIONS AND REMAINING QUESTIONS

= The findings cannot be generalized to other ethnic
groups, to patients with diabetes or cardiovascular dis-
ease, or to different time-restricted-eating regimens.

= Total energy expenditure, which might have helped to
explain individual differences in weight loss, was not
measured.

Time-Restricted Eating (TRE) + DCR Alone
Daily Calorie Restriction (DCR)

Change in Body Weight at 12 Months

TRE + DCR DCR Alone

Difference between groups, -1.8 kg
(95% Cl, -4.0 to 0.4; P=0.11)

I 6.3

-104 -8.0 (-7.8t0 -4.7)
(-9.6 to -6.4)

kg

Links: Full Article | NEJM Quick Take | Editorial

Absolute Change in Body Weight

No. of Participants
DCR 70 70 70 70 68 68 68 61 61 54 57 57 61
TRE 69 69 69 69 67 67 67 57 57 48 53 53 57

CONCLUSIONS

Among patients with obesity, daily calorie restriction with a

regimen of time-restricted eating offered no weight-loss
benefit as compared with daily calorie restriction alone.




HEex=28 &4

« A systematic review and meta-analysis of the effectiveness of meal
replacements for weight loss (13 O|&, RCT 237H)

1.MR diet: ot H 0] &fo| HAtE MRO| Al Sot= A0|= UM As HE
;. -1.44kg

fujo

2.MR diet+X|&: 1+ 7RO A K5 2
. -2.22kg

?let =7t X| @& H&ots S

3.MR diet+Z2tX|H: & "X &"0| H1 50| Mse A&t H =2 8%
. -3.87kg

Obes Rev. 2019, 20 569-587






Effect of exercise training on weight loss, body composition changes, and
weight maintenance in adults with overweight or obesity: An overview of
12 systematic reviews and 149 studies(127i MA, 1497 A 3h

HErXl0ls 252 2t 20X E&

Obes Rev. 2021,22:e13256

28 AZtof| w2 HFZ L 21t (American college of sports Medicine,2019)
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A Randomized Trial Evaluating Exercise
for the Prevention of Weight Regain

- 1502 /F(n = 76): 129 + 30&
- 2252 /3 (n = 80): 153 + 49&
- 3002/F(n =79): 179 + 62&

37| e WLEO.5 + 3.1kg) (P = 0.68)

1270 &2l WL
- 1.1 + 6.5kg
- 3.2 + 5.7kg
- 2.8 + 6.9kg

Obesity. 2021,29.62-70
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Weight Maintenance after Dietary Weight Loss:
Systematic Review and Meta-Analysis on the
Effectiveness of Behavioural Intensive Intervention

« XA 1270 f/u, 870 A+, 1454
© 95% Cl —0.016 to 0.190 p = 0.098

weight change
6

\.*InIs Sniehotta 1| Crain Berk ) Knduper |

m Controls

B Treated

Nutrient 2022, 741259



Weight Maintenance after Dietary Weight Loss:
Systematic Review and Meta-Analysis on the
Effectiveness of Behavioural Intensive Intervention

“ Intervention Control

Williams, 2019 1270 & St 59| JE (LAt 48, 22 = WE|stAt 1 0| Xtz
)t F0| X &

Dutton, 2017 ME 4T HA@NE) Ol= 4537F 129|9] HE a5 Md, AE, AN &5 /X M= A
MEL AN 25, RA dEF WA oo 2EE EAH0] AR oo 2EE ZH0f
Cheot &f&O %EIMH'—IEF SHe el §2 A= Cliot &0 ZatE| A5 LICE
2RA| H=t SHE el SE A=

Crain, 2018 A2 109 Mets 2 = Y Sl/Es =8 AL Zz2EZ S [0/ £8S
Ab7| 2L E 0 AN 252l 4 ?let A

Sniehotta, 2019 ONE 2HA7t QHEAIQL S4] D72 AN 252 8ot 370 Z0C SMS
Oi= HS=S Y=St= portal
HOo|E et 2 Fols EAHMAl BE, 2RA| HetSst

Nakata, 2019 NasdE HAO|= Mz & AMAetso ciot Y2 LEE XA s
AX|S D= E A

Nutrient 2022, 741259
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Weight-loss maintenance for 10 years in the
National Weight Control Registry

>30 pounds (13.6 kg) weight loss, maintained for >1 year

recruited through unpaid coverage in various media

(e.g., newspapers, magazines, television)

asked to verify their weight loss by providing physician documentation
Questionnaires are then sent at entry and once annually

NWCR participants had lost 31.3 kg (29.7% of Max Wt)
maintained their weight loss of 23.8 kg (22.6% of Max Wt) at 5Yr
23.1kg (21.8% of Max Wt) at 10VYr

88.6% had maintained their weight at 5Yr
86.6% had maintained their weight at 10VYr

Am J Pre Med 2074,46:17-23
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Successful weight loss maintenance
systematic review of weight control
registries
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Successful weight loss maintenance: A
systematic review of weight control
registries

- Dietary choices(Increase vegetable consumption, Regular breakfast
intake, Increase fibre-rich foods consumption)

* Energy compensation(Physical activity/exercise)
» Goal setting

* Information seeking(Conscious food selection, Diet/exercise
books/magazines)

* Planning content(Healthy foods available at home, Few high-fat
foods available at home)

* Regulation—restrictions(Reduce portion sizes, Limit intake of
certain types of foods, Reduce fat/sugary foods, Replace caloric
sauces for less-caloric alternatives

» Regulation—rule setting(Regular meal frequency)
« Self-monitoring(Self-weighing)
 Support motivational(Support from family)

Obes Rev. 2020,21:e13003



Percent reduction in initial weight Q
&

ILI participants who lost 2 10% at year 1 (N = 825)

N L L T e L - -

0O

Percent reduction in initial weight

(39.3%)

N=117
(14.2%)

(25.8%)

N =324

N=274
(41.8%)

N=125
(19.1%)

N =101

' (15.4%)

Obesity. 2074,22(1).5-13.



Weight control behaviors at Year 8 for ILI participants
who maintained (N = 324) versus regained (N = 117)
their 210% weight loss, achieved at Year 1

Year 8 behaviors

Physical activity (kcal/wk)
Reduced Kcal (no. wk/yr)
Reduced fat (no. wk/yr)
Increased exercise (no. wk/yr)
Meal replacements (no. wk/yr)

Monitored weight

>Weekly, N (%)

>Daily, N (%)

Year 8 weight change

1471.9 + 121.2

204 £ 14

242 + 1.5

129 £ 1.3

228 + 2.0

262 (82.4)

152 (47.8)

Maintained >10% Loss | Gained above baseline weight

799.9 + 100.9

11.9 + 2.1

15.6 £ 2.2

8.2+ 1.8

17.3 £ 2.9

81 (69.8)

33 (28.4)

P value

0.001
<0.001
<0.001

0.013

0.072

0.001

<0.001






