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» 28 94 (yo-yo phenomenon) = H|&E =2 (Weight cycling) =XI& ¥ & (weight fluctuation)
» by Psychologist Kelly D. Brownell from Yale University
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> Spreckley M, et al. Int J Qual Stud Health Well-being. 2021 Dec;16(1):1862481. Wing, R., & Phelan, S. (2005). American Journal of Clinical Nutrition, 82(1), 2225-225S. Natvik, E., et al.
(2018). International Journal of Qualitative Studies on Health and Well-being, 13(1), 1487762.



7| & L A= ( resting metabolic rate, RMR) 282
- NE &=2tf 7| =L A= (RMR) 2He| A2t E = ZALSH 14702 ALE &M (Sanaya, N., et al. (2024).
Curr Obes Rep 13(1): 35-50.)
- 107H: weight-cycling was not related with, or leading to, lower RMR
- 47}: Showed a lower RMR for individuals with a history of weight-cycling
- 27l|: Decreased RMR adjusted for LBM among weight-cyclers
25 25 M (Exercise Activity Thermogenesis, EAT) + H| 2& 25 M/ (Non-exercise Activity
Thermogenesis , NEAT) Z &

249 & 21} (Thermic Effect of Food, TEF) ZF4a™

> Cornejo MA et al. 2021 Dec;125:154912
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* % ¥ 7_7|S7|- XX—|O=|EI= )Ll E._I'(VLCD) =S4 =7t XI Jjél-
82H(21 males, 61 females), 49.3 + 9.3 years, body weight 95.2 + 11.9 kg, BMI 34.2 + 2.5 kg/m?
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> Cornejo MA et al. 2021 Dec;125:154912. Naatanen, M. et al. Eur.J. Nutr. 60, 2603-2616 (2021)
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} Cornejo MA et al. 2021 Dec;125:154912
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" Eating ™, Ar3|H 1} o))
_ \ _ disorders . _ _ o| Hsk
Overweight & S 7 Athletes in weight

obese sensitive sports
HIE ey \] I / :
Lean with overweight
9 Performers & XIHH Q| (=3

PEICEPION g Dieting — o toinErS -

Weight Weight (fat)
regain loss

CIO|O{E Rk : o d>Hd, daE, &2 0, 2

> Montani, J. P, et al. (2015). Obes Rev 16 Suppl 1: 7-18.
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Weight-Cycling 2f Lean Body Mass (LBM) : &l

7= dEOIRA=M HE =
MX|Y S7t7t datd UL

Weight-Cycling and Fat Mass (F

F S7L XS M=ol X EF tH7HH] -t

> Sanaya, N., et al. (2024). Curr Obes Rep 13(1): 35-50. Wang, H., et al. (2024). "The Impact of Weight Cycling on Health and Obesity." Metabolites 14(6).
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» Framingham Heart Study2| 323 =& H|0|E 2A0f| M2, He g ZCHo|A NS ¢S af ZHAS OH Al

o 2o OlgtE A AILEO| &US

» Mortality :

» M5 HE2 MM AFLE(RR, 1.41; 95% Cl: 1.27-1.57), M A3 AFE(RR, 1.36; 95% Cl 1.22-1.52) T 7}
QF gt

> Wang, H., et al. (2024). "The Impact of Weight Cycling on Health and Obesity." Metabolites 14(6) Zou H, et al. Front Endocrinol (Lausanne). 2019;10:728.
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2F| Repeated Overshoot Hypothesis

C. Repeated overshoot
(drift in baseline)

B. Repeated overshoot

> Montani, JP., et al.Int J Obes 30 (Suppl 4), S58—-S66 (2006)

g T / (no drift in baseline)
A. Control values
>
Time
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> Rossner S, et al. Int J Obes Relat Metab Disord. 1997 Jan;21(1):22-6. Lantz H, etal.J Intern Med. 2003 Sep;254(3):272-9.
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[
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, d 95% CI v, d 95% CI
ojoFA JLMof e} M= 22 2 X|of X}o|
Aller 2014 3.8 473 65 5.8 472 47 10.0% -0.42(-0.80,-0.04]
Q) O O 1= (@) 3 OO0 TI Claessens 2009 -1.09 334 32 119 1516 16  4.0%  -0.25(-0.85, 0.36) —_—
Delbridge 2009 3 927 71 43 1171 70 132%  -0.12(-0.45,0.21) —_—
o I [ - ? Hursel 2009 05 746 20 3 7.8 10 2.5% -0.32[-1.09, 0.44] _—
— Hursel 2009 05 72 20 3 78 10 2.5% -0.33[-1.09,0.44] —
A ° Kjolbaek 2017 176 4.68 49 223 378 15  4.3%  -0.10[-0.68, 0.48] _—T
jolbae 4 g . s 4. -0.05 [-0.62, 0.
Kjolbaek 2017 201 462 47 223 378 16 5% -0.05 [-0.62, 0.52]
Kjolbaek 2017 219 46 46 223 3.78 16  4.5% -0.01(-0.58,0.56]
Larsen 2010 0.57 552 107 167 5.19 47 12.2% -0.20 [-0.55, 0.14] —_—
Larsen 2010 -038 6.47 62 033 485 106 14.7% -0.13 [-0.44,0.19) —_—
Lejeune 2005 0.8 10.97 53 3 10.85 60 10.5% -0.20[-0.57,0.17] —_—
Westerterp-Plantenga 2004 11117 92 2 1075 91 17.2%  -0.09 [-0.38, 0.20] —
1 x 7 I: | - H O |- @) | D:' (@) N I— = E A I- Subtotal (95% CI) 664 504 100.0% -0.17 [-0.29, -0.05] <
} _L 6 1 1 | o — [ | E o Heterogeneity: Tau’ = 0.00; Chi? = 3.08, df = 11 (P = 0.99); I* = 0%
ect: Z = 2.80 (P = 0.005)
o - (@) (= A_l Lower Gl )
o 1 memim mweees ey ~~MiC index
—_— L 1 —_ L Aller 2014 5.8 4.86 63 3.7 464 49 26.1% 0.44 [0.06, 0.82] —_——
Larsen 2010 033 4.85 106 167 5.19 48 27.6% -0.27[-0.61,0.07] —_—
= Larsen 2010 -0.38 647 62 057 552 107 28.8% -0.16(-0.47,0.15] —
El‘ Hi Xl MX| = 7 Al |-_— 127 ;— Philippou 2008 -07 29 23 03 19 19 17.4% -0.39(-1.01,0.22] ———— 1
1 =2 -dTl © Subtotal (95% CI) 254 223 100.0% -0.07 [-0.43, 0.28] e
Heterogeneity: Tau® = 0.09; Chi* = 9.61, df = 3 (P = 0.02); I’ = 69%
JN| | |:|-X| A 7|-A A] I___l- (47H O:I ] ) L I-overalleﬂ'euzz=0.42(P=0‘68)
-1 o — ’ een tea or EGCG
Bajerska 2015 22 216 23 15 202 21 235%  0.03[-0.56,0.62) —
= X|- (3 7H —_I-l- ) Hursel 2009 01 74 20 3 7.8 20 20.9% -0.40(-1.03,0.23] —_—
— L— ) Kovacs 2004 1.7 11.8 52 11 1007 52 55.6%  0.05[-0.33,0.44) —‘E
Subtotal (95% CI) 95 93 100.0% -0.05 [-0.33,0.24]
71 OH El _|-= _” Al. 3 7H 04 Heteronenasity: Tan? = 0.00° Chi® = 1.55, df = 2 (P = 0.46); I = 0%
S = o= oo AT, TOH g = Absie-o7
- M O Kl | Al |: 7H OZI 1.1.4 Lonjugatea nnoreic acid (CLA)
—_I-L Kamphuis 2003 34 74 14 14 831 13 173%  0.25(-0.51,1.01]
Lo TTr= H (3 L ) Kamphuis 2003 19 802 13 13 873 14 17.4%  0.07[-0.69, 0.82] -
Larsen 2006 4 56 S1 4 S 50 65.3%  0.00[-0.39, 0.39]
7 Et L el -6 7 o I 7 O:I Stthearat (Qse2 o0 78 77 100.0%  0.05 [-0.26,0.37)
O — 6 ) —|A-| O K| =0.00; Chi* = 0.32, df = 2 (P = 0.85); I = 0%
TT =2t 2=034(P=0.73)
1.1.5 Higher fibre

Kristensen 2017 0.43 2.3 81 0.36 2.7 88 85.8% 0.03 [-0.27, 0.33]
Pasman 1997 7 11.92 10 6.7 11.29 6 7.6% 0.02 [-0.99, 1.04]

N EI_|-I:I_II-I Jél AI=-|| ZI_C_l %7'. A_! E|-O| x”% o | XH%jl- 0:" Subtotal 95% C1 HEOBE G YT o tooox 005 1-025,0351 -
H

—

.

Heterogeneity: Tau? = 0.00; Chi’ = 0.49, df = 2 (P = 0.78); I’ = 0%
rerall effect: Z = 0.38 (P = 0.71)

OI- O1| -IQI_ 9' -ﬂ- g‘ Io-l &II § J__'I- 7 QAI AA D (S M D O 1 7 Zj! 20()!-e“a“ums 2.5 5.03 52 3.8 3.76 25 16.6%  -0.28 [-0.76, 0.20] = .= |

Due 2008 22 448 48 15 202 25 16.3%  0.06 [-0.43,0.54] _—
0 _ _ Due 2017 61 609 20 61 515 7 51%  0.00[-0.86, 0.86]
95 A) CI 0_29 0_05 Z= 2_80 p = 0.005 Due 2017 47 596 32 61 515 8 63% -0.24[-1.01,0.54] —_—
) ) ) Hauner 2001 0 10.96 37 0.6 1336 38 18.6%  -0.05[-0.50, 0.40] —_—
Lejeune 2003 1.9 1127 48 11 953 48 23.8%  0.08(-0.32,0.48] —_—
Pasman2 1997 S1.1 109 13 855 558 5  3.5% -0.33(-1.37,0.71]
Pasman2 1997 68.1 552 11 855 558 4  2.9% -0.30[-1.45,0.86]
Schirmer 2007 217 642 13 878 1146 17  6.9% -0.67 [-1.41,0.08] -
Subtotal (95% CI) 274 177 100.0% -0.11 [-0.30, 0.09] -

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' Heterogeneity: Tau® = 0.00; Chi’ = 4.41, df = 8 (P = 0.82); I’ = 0%

Test for overall effect: Z = 1.09 (P = 0.28)
> Van Baak MA, et al. Nutrients. 2019 Aug 15;11(8):1916.

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]



X

10

K

OF

oj

o0

Ol

M4

ol

o
|_I_ —
oK o0
~ odof
ol Ko %0 =
&nmo:wor
KO 1l Kjo Toif
|_ﬂ|o|_ H &0
N <R
T O o=
w O H__|_l|_
=) i o
Q H zi%!
cm s _._.__u_l__H
“— A —_—
o I qm
S 2 — 0
T S griol
m U| poK
S W ogr Al
s B Fmi
= R0 )
< W=
104 %0 © =

Bl O
o LH <F
h = il
T oW
oo OF K ©
olJ ofn o_uorr_u
PN T
I ol o O
ud 1 A4

A A A

> van Baak, M. A. and E. C. M. Mariman (2023). Nat Rev Endocrinol 19(11): 655-670.




SHS AT SCE Y EOtE, M 9 X4, AdE, X|YO0] B2 dd 8l ol S5,
AN E EHR3lE, 5|71 94, MEH0| MUIEl 2=, B2 17| U 0p7t2I0] H2 x| 54l Alg
Ml 15+
Weight Loss [
MU | ep
S E 12 weeks
5 weeks
Balanced Diet E Balanced Diet Weight Stable Weight Maintenance E
4 weeks ; 4 weeks @ %
M3 m §
Follow Up %D 10
0
=t
Ad libitum E Ad libitum Dletary Inﬂammatory Index
9 months ' 9 months
' * /| BHo MTXH S HTloT Mo Mo o=l o
0| T X+ 5 AHA| GxE2 MS MS7ter 2l &
2B 7} QL
© . OpI &, B[ EEpY G A4 ML HB S 7tet 29
~ o 2 2t

> Muhammad, H. F. L. et al. Nutrients 9, 1205 (2017)



HE FXIE sl MAF 2 . 3. diet quality - T S & 1} O] 2F A M

y 7| K= A2 S X|Xo| AlCko| AT O|2F P QA M| MEHE T T}

: 1207 long-term weight loss maintainers (WLM) in Weight Watchers (WW) who had maintained a 9.1
kg or greater weight loss (29.7 kg on average) for 3.4 years) vs. H|2F 102&

* Healthy Eating Index-2015 scores * Macronutrient intake
100
10 p<00! 30 *p <0.0001
! my &0 .
. - Gy £ 7 467 [503) "
k10 ' © [44.8, 48.7]
T S % H97 508 ‘ 374 23
0 g 50 I T [35.8,38.9  [31.9,32.8]
350 g 40 [15.9] [18.2] T
o & 30 (15.1,16.6] [18.0,18.5] c:
N a
1 20 - T
-z 10 :
0 0
0 Carbohydrate % Protein % Fat %
Conrls~~ Weight Loss Maintainers (OControls @ Weight Loss Maintainers

> Pascual RW, et al Nutrients. 2019;11(12).



X TIECE

Control

WLM

o —1- Chi-sq p-Value ? 0dds Ratio (95% CI) ®
(N=102) (N=1207)
Controls WLM Chi-Square ? 0dds Ratio & Diet 48.0% 71.4% 0.0001 * 2.28 (1.42-3.66); p=0.001*
Vitamin A
= = . 0 Diet + Suppl  69.6% 85.9% 0.0001 2.82 (1.68-4.75); p = 0.0001
(N=102) (N=1207) p-Value 95% CI | 5 ) ( 5) )
Diet 42.2% 32.1% 0.037 * 0.92 (0.58-1.47); p = 0.726 Thiamin (B1) Diet Sedih R 0.044 172 (1.07-2.78); p = 0.026
Calcium _ Diet + Suppl  77.5% 88.1% 0.002 * 2.33 (1.33- 4.09); p = 0.003
Diet + Suppl  56.9% 54.4% 0.636 1.05 (0.67-1.65); p = 0.823
_ _ _ Diet 89.2% 98.0% 0.0001 * 5.33 (2.11-13.5); p= 0.0001 *
Diet 81.4% 96.2% 0.0001 * 7.56 (3.74-15.32); p = 0.0001 * Riboflavin (B2)
Copper Diet + Suppl ~ 92.2% 99.0% 0.0001 * 6.54 (2.21-19.34); p = 0.001 *
Diet + Suppl  87.3% 97.2% 0.0001*  5.84 (2.60-13.11); p = 0.0001 * .
Niacin (83) Diet 82.4% 87.4% 0.145 1.64 (0.90-2.98); p = 0.110
i 0 0 _ D= iacin
Iron DiE! e IS = L (L2l p p = 115K Diet + Suppl ~ 90.2% 94.7% 0.059 1.85 (0.82-4.14); p = 0.136
Diet + Suppl  91.2% 96.3% 0.013 * 1.91 (0.79-4.62); p = 0.151 Diet 65.7% 76.6% 0.014 * 2.29 (1.41-3.73); p = 0.001 *
] Vitamin Bé6
Diet 49.0% 62.1% 0.010* 1.73 (1.10-2.72); p= 0.017 Diet + Suppl  79.4% 88.9% 0.004 * 2.91 (1.61-5.24); p = 0.0001 *
Magnesium
Diet + Suppl  61.8% 81.4% 0.0001 * 2.87 (1.77-4.65); p = 0.0001 * Diet 85.3% 86.6% 0.716 1.12 (0.58-2.13); p = 0.741
Vitamin B12
Diet 89.204, 93.50, 0.096 1.54 (0.72-3.32); p = 0.269 Diet + Suppl  92.2% 93.5% 0.613 1.23 (0.53-2.84); p = 0.625
Phosphorus , . o .
Diet + Suppl  90.2% 95.6% 0.014 * 1.97 (0.88-4.45); p = 0.101 Vitamin C DI Sesln ok IEIDIL delsd) (ER R S UL
_ Diet + Suppl ~ 71.6% 92.7% 0.0001 * 4.97 (2.80-8.80); p = 0.0001 *
Diet 2.0% 9.6% 0.010 * 6.83 (1.53-30.48); p = 0.012
Potassium © Diet 4.9% 5.3% 0.862 1.22 (0.44-3.44); p = 0.704
Diet + Suppl  2.9% 10.1% 0.018 * 4,72 (1.35-16.47); p = 0.015 Vitamin D
Diet + Suppl ~ 42.2% 54.0% 0.021* 1.49 (0.94-2.35); p = 0.090
Diet 90.2% 91.6% 0.617 1.14 (0.53-2.48); p = 0.739
S P Diet 11.8% 11.1% 0.838 0.87 (0.44-1.72); p = 0.680
i 0 0 _ o= Vitamin E
Diet + Suppl  92.2% 95.6% 0.112 1.56 (0.64-3.81); p = 0.332 Dist+Suppl  46.1% 6120 0,003+ e ) o4
mc Folate
Diet + Suppl  81.4% 87.3% 0.088 1.66 (0.92-3.01); p = 0.095 Diet + Suppl ~ 70.6% 83.1% 0.002 * 2.20 (1.32-3.68); p = 0.003

0% YYL B AEE $F0D

UA UL T} =2 MEh2 M|t A0 &7|HOZ HZE ZES X

P Pascual RW, et al Nutrients. 2019;11(12).
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Meal timing: Eat earlier in the day

Day
} Randomlzed’ Controlled’ CrOSSOVer trlal 21to -4 2Z‘lweeksofvelrlﬁetlireglularlslee]pwalkeslchelz:luleI | | | //‘////4///4///4////4///4////4////%
s 2) i BT T T T T T O ——
© ©
»16 S (373 + 2.8 years, mean BMI 28.7 £ 0.6 kg/m 3 2 |8 — le_ll!_)l S %/////é/////////////////////////////% g
£
< 1< > Vi
"X I| AlAp 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 p— B | ‘ ‘ ‘ ‘ ‘ ‘ ’ | ’ ‘ ’
I ] I I B 8am 12pm 4pm 8pm 12am 4am 8am
A A} ALA} ALA} FHE admit D] PSG & OSA —
[ 1 I r 1 rr 1 171 4 01 1 1 | |
=2 AMAJ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 i 2 El JL| D] ) .g
1 1 1 1 Z 0 O O N N N 2
s Tous [0 {J . J. = “@TL I A o
A Ap AAp NIV i A = S -
£ [ | T T T T T T T T T T T T 71 Y =
s [ ol 5 S
5 [ 5 I ) o I T O - a
roz/e [ [JAF [F + OF [FS” (P (F T [ {F [} a
c 8am - g
admit ’ = g
2 L] E g
> | o T
s ™3 [[ []] o c
g T H | 2
S 4 £
g [T ] (3
£ g
[_‘l 8 |
T02/6 | [ [] ]
L J
8am 12pm 4pm 8pm 12am 4am 8am
. Meal time DWake 90 Lux D Calorimetry Shower
B = Breakfast L = Lunch .Sleep 0 Lux Blood o Washcloth
D = Dinner S = Supper DS edued wak . Le%nn/SGat:‘glii or I\ Adipose Biopsy
TD113=Test Day 1/Study Day 3 = Soreduled wake (outside fab) ESE Sleep recordings
TD2/ 6 = Test Day 2/Study Day 6 Scheduled sleep (outside lab) | Appetite assessment  [GEFY Sieep apnea assessment

> Vujovic N, et al . Cell Metab. 2022 Oct 4;34(10):1486-1498.e7



Late eating :

Vujovic N, et al . Cell Metab. 2022 Oct 4;34(10):1486-1498.e7

A
1@ 1@ @i L l=mm |~ S 3
Regulation of Early Meal Schedule @ &
Energy Intake ) S
®f 1©f 1@ | leammm |/ S 3
Late Meal Schedule
®
. Self-reported
@ Hunger Regulation of
Energy Expenditure
~.~  Ghrelin/
‘Qd Leptin @ Metabolic
Rate
Core Body
Temperature

Pathway
o phangeg -

/o~ OV Tors )\
| / Autophagy | 5'9“8""'91 : "\

|
\ l e
N\ 4
- 7_;\'\ & 4 N
”~ = = ~ "

£ vl 727 O\
.~ p3s . Anabolism ~ Modulation Q
I O MAPK ‘ of Receptor | ™ |
. Tyrosine

e Kinases =~

| Signaling
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Postprandial energy expenditure *: 40 ~ 200 kcal/d
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> Gwin JA, et al.. Adv Nutr. 2018 Nov 1;9(6):717-725.



» The MedWeight study: Xl|52| 10% O| &= & &kt
AEHIIS 7R 361 (H ot 324, HA 39%)

Men Women
Maintainers (n = 106) Regainers (n = 34) Maintainers (n = 158) Regamers (n =63)
B 2o i I 2065+639  2218+671 1573 £583 . 1644 £ 597
CREH XL M |
(9/kg body ' 1.05 + 0.42 0.85 + 0.36 1.01 £ 0.36 0.82 + 0.25
BN e T 00
*'*"g*%%”mkca'[* _____ it S R e ——
N agy 5 B AW, 9T B B2 A IE, LB A
*—!E'EI' (7|'-'—E|X| ®2 ==, J_—'|'OEI, xH—)'\—, oz ’_l xl_x j\-| j:l _JtE, S
gal= od XY RHE) S Ten ) |
CZXIO| A AIAF Z=H| Gl AAF O X
e} A AAF EH| A E A _ _ _
T B
* 5>0.05

> Karfopoulou E. Et al. Eur J Nutr. 2017 Apr;56(3):991-1002.



y MK B » Total Daily Energy Expenditure

INFLUENCEDBY:

* IF CURRENTLY EXERCISING

* TYPE OF EXERCISE

* DURATION OF EXERCISE

» BODY AND STATURE OF THE PERSON
EXERCISING

INFLUENCEDBY:
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DAILY STEPS

HOURS AWAKE

ENERGY AVAILABILITY (UP TO 60%
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> Oppert, J. M., et al. (2023). Rev Endocr Metab Disord 24(5): 937-949. OppertJM, et al. Obes Rev. 2021 Jul;22 Suppl 4(Suppl 4):e13273.




BJN Increases in physical activity are associated with a faster
e rate of weight loss during dietary energy restriction in
e s women with overweight and obesity
- Published online by Cambridge University Press: 07 March 2022
:;B?‘ Nuno Casanova , Kristine Beaulieu, Pauline Qustric, Dominic O'Connor , Catherine Gibbons,
John Edward Blundell, Graham S. Finlayson and Mark E. Hopkins Show author details ~
. re) (=) X O A ol = A
« 58 40| O X| Mot 52 A s (pA), ZHA AlZH E Ol X & B|(EE)2| H2t7t & 4 E(wL) S22
15 =

= HE NT Bt datE 21S AL
« U Ot S /8|2 o 37F (B A 354, BMI=29.1 kg/m?), 1257 A0 =F
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(b)
~ 307 _0.61 r2=0.27 ne 0.
o mmEmoT NS 2| EY NBREE N
- H= Zar 25 197N Z Hot £ 207
Z}AL A|ZF r=-0-52; P<0-01 r=0-39; P=0-13 £
- g
a4r My 2E r= 0:43; P=0-01 r=-0:32; P=0-24 5
ChhaE R~ L r=0-55; P<0-01 r=-0-61; P = 0-01 ’ -t - ! '
I'|| = 31— -50 0 50 100
= o A MVPA (min/d)
UUAHS = =0-39; P = 0-02 r=-0-39;: P=0-12 (a)
_307r=0-50; 2=0-18; p=0-01
£ MHEE r=054;P<001  Fr=-0:50;P=0:04 S -
RMR r=-0-06; P =0-81 £ 104
Activity EE (AEE) r=0-51; P<0-01 r=-0-06; P=0-81 .
Total daily EE (TDEE) r=0-46; P<0-01 r=-0-07; P =0-80 > 10 | .

| 1 |
-150 -100 =50 0 50 100
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" A Total physical activity (min/d)
P> Casanova N et al. Br J Nutr. 2022;7:1-28.
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*21-45 M|, BMI 27 - 40 kg/m2

Effect of Exercise on 24-Month Weight Loss 7|2t 2471
Maintenance in Overweight Women 25 S (axt): MH| &S of| L X| &H|ZF (FT 1000 vs
John M. Jakicic, PhD; Bess H. Marcus, PhD; Wei Lang, PhD; Carol Janney, MS 2000 kcal) X 7°I-E(§%E VS _T|_7°|'E)

« 10| 2. 1200-1500 kcal/day MF

4 <1000 kcal/wk (n=91) & <150 min/wk (n=86)
[0 1000-1999 kcal/wk (n=42) O 150-249 min/wk (n=19)
A >2000 keal/wk (n=37) £ 250-299 min/wk (n=21)
A =300 min/wk (n=44)
0 0-—7%
2] Pvalues o] Pvalues
Group effect, <.001 Group effect, <.001
-4 Time effect, <.001 -4 Time effect, <.001 /
<_| Group x time effect, <.008 <_| Group x time effect, <.02 Pe
A -6 o —6-
N g NI
Klo Klo
=1 f (U B N T 55—t E o B N = e M pieB e e e A - -—-—---
o -12 o —124
> > \A
—141 =14 -
_16 T T T T | _1 6 T T T T 1
0 6 12 18 24 0 6 12 18 24
FO”OW'UD, mo F0||OW-UD, mo

> Jakicic JM, et al. Arch Intern Med. 2008;168(14):1550-1559
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> Jakicic JM, et al. Arch Intern Med. 2008;168(14):1550-1559

ORIGINAL INVESTIGATION

Effect of Exercise on 24-Month Weight Loss
Maintenance in Overweight Women

John M. Jakicic, PhD; Bess H. Marcus, PhD; Wei Lang, PhD; Carol Janney, MS
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A one-year resistance training program following weight loss has no

-8 2 0] 708

.67 RZto] A0 HIE AT S(WR -6%) = 113 SO
2| @)

significant impact on bod}f Fompf)51t10n anq energy expellldlture in e = (K 67| %9_} 33| 0|S ¢ 7H AP
postmenopausal women living with overweight and obesity 30% Of 1-repetition maximum (=7} Zt£))
CHZ= (n=29) Mg 23 1& (n=25)
= 1 *
JEM  ZBEMS SXBAE  JIEM  BTEYE gxmmy TR TmeE
BW (kg) 84.2(13.5) 79.1(14.1) 80.0(14.3) 81.2(14.0) 76.9 (14.1) 78.2 (15.3) p < 0.001x 0.543
REE (kcal/d)  1311.5(195.1) 1238.3(147.3) 1216.9 (138.9) 1282.3(174.3) 1230.4(201.2) 1244.83 (206.62) p <0.001 x 0.077
PAEE (kcal/d)  981.6(256.8) 940.2(226.8) 931.3(203.7) 810.1(281.4) 909.4(356.4) 899.71 (251.10) 0.937 0.27
Total EE (kcal/d] 2528.1(282.1) 2410.9 (285.9) 2310.0 (298.0) 2294.0 (298.9) 2351.2(413.4) 2365.17 (341.80) 0.699 0.174

> Hintze LJ, et al. Physiol Behav. 2018 May 15;189:99-106.


https://www-sciencedirect-com-ssl.mproxy.inje.ac.kr/science/article/pii/S0031938418301379#tf0005

European Association for the Study of Obesity Physical Activity Working Group (EASO PAWG),
Recommendation for Weight maintenance after weight loss (2021) : aerobic exercise (200 to
300 min/week of moderate-intensity exercise)

> Oppert, J. M., et al. (2023). Rev Endocr Metab Disord 24(5): 937-949. OppertJM, et al. Obes Rev. 2021 Jul;22 Suppl 4(Suppl 4):e13273.
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Recovery from weight regain among long-term weight loss ek S K= Holo| 2 M A5 2 2=
maintainers in WW *7r X| 15 (Stable)

«S7t-d 2 T1-5(Gain-Lose)
Jacqueline F. Hayes', Rena R. Wing', Suzanne Phelan?, Noemi Alarcon?, Michelle I.

Cardel34, Gary D. Foster35 57t 1&(Gain)
g1} ZS7FE vs.
— OX| AF . o AFo|l AR EE
1T = IT ' T L — = O
8w X' &S 28.5kg (Stable) . O HIEI XIS S, O W Kot BLE 9 A
.49§ O|éi|7E,FEOIE-,TX| 7|t St AlC} A EH
Ll
oxl 0 g2 [ HE Y MAE (E7| WA= HES o 28 X2
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> Hayes JF, et al. Obesity (Silver Spring). 2022 Dec;30(12):2404-2413.
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* Phentermine/Topiramate * Bupropion/ Naltrexone e Liraglutide
1024 Year 1 > Year 2 > 0 | :
2 -~ | '
100 = -1 & i '
_ S < 99.6£21.0kg 1
o 934 = 24 ﬁ) i ! |
—~— = ! 1
= 2 -3 H : ! 4
g S < : =
- = 2 N~y -
> 94- 5 3 5 i
3 = 2 ! i Placebo |
-] © 5| { !
924 % > Naltrexone-bupropion E ; :
—+— Placebo in year 1and 2 (N = 684) -6 ‘ ‘ : ‘ ‘ . g Llraglutldo 3.0 mg
909, - Lorcaserin in year 1, plfcebo in year 2 (N = 275) 0 8 16 ) 26 _52 . 8 104 g :
—o— Lorcaserin in year 1 an# 2 (N = 564) Weeks Following Randomization 2 ‘
0 T T T T T T T T T T T T 1 No. of patients (3] N =
0 8 16 24 32 40 ¢8 56 64 72 80 8 96 104 Placebo 4450 4042 3738 3207 2848 2507 2264 1410 64-20 2 4 6 10 14 18 22 26 30 34 38 44 50 % 60 64 68
Naltrexome- 4455 3977 3677 3404 2995 2690 2408 .
Study week bupropion Time (weeks)

* Semaglutide

( ) 68.week treatment phase I 52-weck off-treatmenst
79 I extersion phase

"

o+ [ - O
g - I
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§ “1 t S
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;] :
- I
£ -8+ '
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= --10
£ -0 ’
ﬂ;r -12 9 ‘

g 14 E 15
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~&- Semaglutide 2.4 mg arm
~18 o~ % Placebo arm
T T T T T T T R T, SR T T T
048121620 28 36 4 52 @ fe 580 104 120
Time since randomization [wk)
Seonaghiiie 18 mg s IMINURLSINLN MM 28 N 1M 30w X oe " "
Poebosm WM W UM W W oW W W W owW» - "

> Nissen SE, et al. JAMA. 2016;315(10):990-Rebecca1004. Wilding JPH et al. Diabetes Obes Metab. 2022 Aug;24(8):1553-1564 . Caro R et al. Evidence-Based Practice 26(5):p 7-8, May 2023. | DOI:
10.1097/EBP.0000000000001786



> Liraglutide
HZh2[2t=FEfO| = Of 9[<f0| =@ TEHA 2tAre| 2 S & 2l A4 W ME 220 0K = S,
+0| O|=TA AlS

: 2,254%'5' (B & 47.5M, B BMI= 38.8kg/m?, 014 76%)

—— Liraglutide3:0mg @ LOCF Off-drug
—— Placebo ® LOCF follow-up
period
-1.9%
Ne
L +—+ —
£ -2:7%
5
'S -6-1%
NG
: )/
é‘ 3 : : 1
5 ~7-1%
A
-12 || || || ) 1 1 1 1 | 1 || 1 ] 1 1 1 1 1 | 1 1 I || | 1 1 I | || 1 | 1 1 || 1 || | | 1 1 I 1 1
0 16 28 40 56 68 80 92 104 116 128 140 152 160 172
Weeks
()
-93.7% -4.3%

> le Roux CW, et al. Lancet 2017; 389 :1399-14009.
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- [ 0 T &
- - T 1
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LS Mean % Weight
E;Cha@gem

-12
5%
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—g— Phen/Top 7.5/46 m = 9.8%
-16 g

Phen/Top 15/ 92 mg

P Garvey WT, etal. Am J Clin Nutr. 2012 Feb;95(2):297-308.
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Week i
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B%
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LS Mean % Weight
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-12
5%
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—g— Phen/Top 7.5/46 m = 9.8%
-16 g

Phen/Top 15/ 92 mg

P Garvey WT, etal. Am J Clin Nutr. 2012 Feb;95(2):297-308.



o Semaglutide 24 mg Observed change from baseline over time
. _ : : : Mean baseline body weight, kg:
’ SELECT lhveStlgatlng MACE rISk Semaglutide 2.4 mg: 96.5 Placebo: 96.8
reduction with semaglutide 2.4 mg
in people with overweight or obesity 0
and established CVD, without diabetes g T *’\‘\I\x/x/I
®
> -4
2
s -6
E s
§ 10
12 \

0 12 26 39 52 65 78 91 104117 130143 156 169 182 195 208 221

Weeks since randomisation

No. of participants

Semaglutide 8,803 7,647 7,493 6,690 7,290 6,447 7,282 6,460 7,474 5,991 5,898 4,686 5,085 3,650 2,954 1,737 921 157
Placebo 8,801 7,715 7,516 6,704 7,269 6,340 7,272 6,392 7,378 5,871 5,879 4,583 5,014 3,560 2,890 1,698 898 152
— Semaglutide 2.4 mg — Placebo



A Change in Body Weight
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r 1
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_______________________________________________________________________________________ B o~ - 4 < o
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877t KIS 24P TR IO 53, 0|4 K52 Pt PO o e
L S o — O — 0 o o= § 2 £ o] I __P=013
— U o4 LR R T -—— -
Zt2ksE MOl 195 S [Hkl' by L o] a1 R
OO - O L o= o ol T ‘07 -3
6 Liraglutide L s 3.4
ca Exercise and liraglutide g e
o O I: = olo ': o | |:| I- I—l O I "'I- —'8 (I) zl4 é 1'3 1|7 2|2 zls 3|2 3]9 4‘5 5I2 Placebo Exercise Liraglutide Exercilse :;nd
—— _I ==X E Week Liraglutide
TI_IJE-Tl_IJ— 2L =20 ecks
o E E =< | A-I _I 7 I_ O | o E rl_ :I_ No. Of 215 195187 183181178 178175 171 169 168 166 No. Who L{ndgrwent 49 48 49 49
—_— I —_— r— E 1 E =1 =T E Participants Randomization
= o H: OS o - o No. Who Completed 40 40 41 45
ZH —||_ Trial
e 8 8
EI E_l':l' =2 EI‘OI C :I_ = E_l El':l' = E|‘O| — _|_|_ = B Change in Body-Fat Percentage
=T — L= =T =(or= 4 .
-2.2 (95% Cl, -3.8 to -0.7 -1.9 (95% Cl, -3.3 to -0.5
3 0 QI- ol Hl'x'l Ol §|'E - g ] { P=0.004 oS ( P=0.009 i
um§g 2L =20 2 LA 8 2 T/ —
[ — e | 2. 0 11 3 \ I -1.7 (95% Cl, -3.2 0 -0.2)
—o t E E- E'I'E o E j.'g: o iE:I.El:I.'IJ_.I_ Q 14 Placebo S& ; P=0.02 1
o Q.
— € 04----"» g oUW ______________ e =
E.l El- = —?— E|-O| = Il E % 9] Liraglutide é %n
o h Q
& -2 Exercise g" § —24 I
£ £= -16
< -3+ v -3+ -1.8
v Exercise and liraglutide
—4] 24
-3.5
T T T T T T T ¥ T T T 1 . . . .
=8 0 4 9 1317 2226 32 39 46 52 Placebo Exercise Liraglutide  Exercise and
Weeks Liraglutide
C Change in Body Weight from Wk -8 to Wk 52
W Placebo Exercise M Liraglutide M Exercise and
100- liraglutide 10+
38 g7
@ b 0 T. ———————————————————————————
= o= .
5] 2 -104
t Eo T
8 83
b e X .
o £ 304 % .
U -13.4
oL — — -40+ ) 1517
_______ T L T =5% =210% =15% 220% Placebo Exercise Liraglutide ~ Exercise and
> Julie R. Lundgren, et al. N Engl J Med 2021;384:1719-1730 Percentage of Body Weight Lost Liraglutide




ME X0 A SH|Rtef=2

X &7| A
HrCp o 2

1

X

e~
ol

4

7k

=
o

OFZ ZCHA| KIS0 XY

>



Take Home Message

Zr2k
0o

FAFE SO MlS

» H|T

L_ A
txl_—'T

il

St
=

=AMk

N
=

atS}
WSIES

M= A0 88

a4d = 7kl HE=

101
[N

=
10

A A}

2EMY
xb7| B
RETERETY

ot

.
o

Fors T4

Diet quality

Meal timing
2t

o H|
Al
=

o
ojo &0
<™
~ L0
<0 O




L|C}.

(=15
=

BEMFMNM AL




	슬라이드 1
	슬라이드 2: 순서 
	슬라이드 3: 개요- 용어정의 
	슬라이드 4: 요요 현상은 왜? 
	슬라이드 5: 요요 현상은 왜? 
	슬라이드 6: 요요 현상은 왜?   
	슬라이드 7:  요요 현상은 왜? 
	슬라이드 8: 요요현상 : 누가 잘 생길까? 
	슬라이드 9: 체중 순환이 비만과 건강에 미치는 영향
	슬라이드 10: 체중 순환이 비만과 건강에 미치는 영향
	슬라이드 11:  체중 순환이 비만과 건강에 미치는 영향|  Repeated Overshoot  Hypothesis 
	슬라이드 12: 요요 및 정체기 극복을 위한 전략
	슬라이드 13: 체중 유지를 위한 식사 요법  1.  열량 제한 
	슬라이드 14: 체중 유지를 위한 식사 요법  2.영양소 구성    
	슬라이드 15: 체중 유지를 위한 식사 요법  2.영양소 구성 
	슬라이드 16: 체중 유지를 위한 식사 요법  3. diet quality 
	슬라이드 17: 체중 유지를 위한 식사 요법 : 3. diet quality -식단 품질과 미량 영양소 섭취
	슬라이드 18: 미량 영양소 섭취
	슬라이드 19: 체중 유지를 위한 식사 요법  4. Meal timing  
	슬라이드 20: Meal timing: Eat earlier in the day
	슬라이드 21
	슬라이드 22: 체중 유지를 위한 식사 요법 :  5. 식습관 -아침 식사  
	슬라이드 23: 체중 유지를 위한 식사 요법 :  5. 식습관 - 체중유지와 연관된 식습관 
	슬라이드 24: 체중 유지를 위한 신체활동과 운동 
	슬라이드 25: 체중 유지를 위한 신체활동과 운동 
	슬라이드 26: 체중 유지를 위한 신체활동과 운동 
	슬라이드 27: 체중 유지를 위한 신체활동과 운동 
	슬라이드 28: 체중 유지를 위한 신체활동과 운동 
	슬라이드 29: 체중 유지를 위한 신체활동과 운동 
	슬라이드 30: 체중 유지를 위한 신체활동과 운동  
	슬라이드 31: 체중 유지를 위한 행동 요법 
	슬라이드 32: 체중 유지를 위한 행동 요법 
	슬라이드 33: 체중 유지를 위한 행동 프로그램 
	슬라이드 34: 항비만 약물과 체중 유지 
	슬라이드 35: 비만 치료제에 대한 장기 연구
	슬라이드 36: 비만 치료제에 대한 장기 연구
	슬라이드 37: 비만 치료제에 대한 장기 연구
	슬라이드 38: 비만 치료제에 대한 장기 연구
	슬라이드 39: Liraglutide +운동  
	슬라이드 40: 체중 유지에서 항비만약물의 역할
	슬라이드 41: Take Home Message 
	슬라이드 42: 경청해주셔서 감사합니다. 

