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ABSTRACT

Most of obese persons have repeated attempts to weight loss throughout life. Failure to maintain weight loss leads to weight
regain. Repeated cycles of weight loss and regain are called weight cycling (WCy), weight fluctuation, or weight instability.
WCly is the most challenging issue of weight regulation in obesity. Some recent studies have indicated the potential association
between WCy, metabolic profile, and fat composition. Animals with WCy history had up to the five-fold increase in weight gain
compared to the obese with stable weight. WCy can alter hormones involved in energy hemostasis, decrease resting metabolic
rate, and increase food efficiency. Studies have suggested that WCy can lead to more difficult weight loss in the next attempt than
before. This issue is a poor prognostic sign due to unfavorable metabolic and psychological parameters. WCy has been associated
with increased risk of metabolic syndrome, fatty liver, bone fracture, cardiovascular disease, and cancers in the recent studies. An
accelerated immune response due to WCy can increase the negative effects on metabolism. The aim of this review article was to
highlight the negative consequences of WCy on the health status of obese subjects.

Keywords: Weight reduction, Weight change, Obesity, Weight gain, Weight regain

please cite this paper as:
Nozari N. Effects of Repeated Cycles of Weight loss and Regain in Obese Individuals: A Review of the Literature. Govaresh
2018;23:69-76.

“Corresponding author:

Neda Nozari, MD

Yas Hospital, Tehran University of Medical
Sciences, Tehran, Iran

Tel: + 98 21 42046

Fax: +98 21 88948217

E-mail: nozari_neda@yahoo.com

Received: 30 Mar. 2018
Edited: 17 May 2018
Accepted: 18 May 2018

Vs VWAY Gl 1Y 05Las IYY 0,50 /5 lsS

Review Article




G950 Yo

FANE INYAY lacls ¥ o)Ly YT 0,90 /50,155

039 Obwgl GIgs o (39 Gl B g Gl 5 N b JSuw O !
Yo 49 0 sG> 31,81 3o

TSLTHRE

Ol Ol Ol (S pole oSl by Gl o 0S5 )15 Sla o eSS 358

—

Lo S 090 (o0 S0 (459 (halFl Sl 4Bl alS (59 Lada 50 CunSCh il 00 S 428 (S5 ok p3 1) Gjg el sln S sla B 3l oA
2l (oo 3l 913 53 (5 palais e 00550 09 Gl Ngd (o0 0aasl (39 (SIS (2 b ML 9 e plgre S (59 il g RalS (o)
Gl B) e (339 I3l (yg Qg b il il ils o)La) s (02 S 5 9 o plie Ll 59 Glags o 09l bLS ) 40 o3 Slalllas
Sz Gl s ol il ped gl e RalS o655 lgen (55) (Sgeys8 Ll pleiT L (g Glusi il 4ty (59 LI L Bl Sllg b aalie )
Lulpd g oo 0 5T i Jale S 5290 ol Sl (0 5 S |y sm (335 2815 (339 s 45 il ool (Lt lalllas el IS 5k 1
b ol 5 (950 (oo (6)lom QlPtnl (KoaSts 02 oS Sl 00 590 Sl IBIL G5g plags sl ol ren s 5 (sl Csllacl
90 Alas cpl 5l Ban 0gh o puadglio (55, (st SIS agais cely 59 lugs 51 A6 4Bl Giuli8l sl uly sl 034y ol oyl Dllllas o

el 0592 3l 313 Cedles (555 039 Oleg e 2l 9 I Ol

039 39 (S 0jg RIBl 039 et (039 S 03l s
FANE/I PV S lasli /T o0,las P 0,95/ 5 a5

olid Sldlas .ol 00gy e (Yol 4o Qi Lo Sl (5 ol
slo Jlo o 59 Laels Las o Gl ol 31 7Y /8 L5 a5 il eols
3G B850 09 Rl L oL AL (sl evg (3850 Jlgie
POVl ane y L8 5e a JlsSs Do Bl (o 59 4) -
P o (1> g il Sy (5 ()9 4 Bl ol B ST eAle B (6050
0559 Jamsgie 0Nl odmsy L8 (355 b dalin jo 659 (5 4 U]
o Ol il 33l ansiS JLo VO o p,55kS YI8 L ol 31
B3P (oM oS 5 b (59, (39 Oy L2)lse 9 il 4 Slalllas
L 039 olwg a8 wlosls las g ail ansls (65, B pan 5 0 o>
Sobo o Sg) Slelon copz 05 Sl p 00 590 Slas 1l
RV (\f—vrj\—()).ﬁ«ml 039.‘: o‘)‘o.b 9 Ljfo JL: dod 9 ‘5‘35): ‘5513
Slogt s)lisle 5 Sl «SInlie « So3sls 508 Sl 50 allie Gl

el 0332 3l o3l s (s, A5 b 4 39

£390 (o0 @bl (oS 4z 41 039 plwgs
SAILL5J5 (5 2815 2 hles Gl o131 g5 st i 4
039 G sl A 5 (ormb 039 51 5 b (S b ol 03 b
2L b x5 515 by SLAIAYO (Y YVl 00 S i |,
BMI >) xobs 35 b o8l Z¥A (BMI < 18.5 kg/m?) ' Suy oo
(BMI25-<30kg/m?) scls 39 oYU o], 81 70F (18.5- <25 kg/m?
1. Body mass index (BMI)

fdodio g Aoy
4,25 (S5 Job yo 1) i (a5 sl A Bl ol 3 g 90
Sl -V anils fy3e Hles bz AV e-Fe g wil oo S
b orerb 059 b 93151 (g ks s 3l 918 @ dgame (59 Sl
Ll 4 ()9 SS9 (90 T 9kS Wiz (339 RS 5 LSS5 5
3 Ol ye AV =T (S psbo Dl 03, 4,25 (S5 Jsb o |, 4y
Cind o o8 S (il ansls 5 leg dile U5 AT --00
brie 6,6V 5 059 Rl 4 bles g Wil 095 S Sl Sl 065
GG JBlas ols> sl il 2T aST Wil ssls las Sldllas sl
315 e Gl gDl os)S @20 1) (SN 3, Casgazme ole 5o

5558 15 i ghuamno o0k o3

Olrl s s (San pole oBlails ( by s Lo
SYA-FY-F8 0 al

YV-AAAFAYYY : ples
nozari_neda@yahoo.com : g =Sl oy

WYY - 2edl o gl
AVIVIYY 5 oled 2Dlol G5
AVIYIVA o s g6

VYRY il /Y 0)lests /Y 090 /3155

£4




GRS 53 5 03T (o0 b Al 0 5 s S8 (gl g ]
09y Gl (539 GRalS Sl 50 (FVshams oo &) T S 0
TR (oo &5 GIoye 55 Ggymmgind SR8l (59 Rl Sl 5o
Sl S 25 (Sgay90 Salsd o9 Glugs b andl 01 (55, (sl asdllas )
3 o (gl il ok 9 S 090098 VL gl (my (S
4y Cenglio b (550,81 GRal3dl (90l (3155 (595l 5 (039,91 sldga oo
sgb 4 8 (Sl Laulpd o gl ) Caaglie 5 Sl 039 0l yen (gl
Ol gl o Sunglie ¢ JSiton (359 (R0l ¢ Bl (FASTY5Fh.098 (o0 000 ol
il (o 05 50 StnnST y Olres gy ailts (39,081 ali8 s
(A0 909 (39 2 (sl 339el slo O L (o0l 8l (i
s e 5l Jone (38 Jalge 4 0l o0 0] 9 Gl (05l S
S gl g 5 sy (o0 IS 4 (FrsPhaies Gl S8 % 0
stz S8l e b e 5 il Lo e (05,1 Joled oedats 4 ] |
SalS Ll o oz sl sk gl LtalS (hasl anils _al e
0 o35 g Ll a5 0l sl (ol S ay Sl Ll 1 s el
i Gk 3l ois Gl ol Ul 4 Faes oo IR (655
Bl ol 5l iy pladleY ol dlaes o ) bl i b ()55l 5 (655
Wl (o S 5 LSl 1o o 5 210 (o0 Bly ()55l cnl
(FY 5.0l dwlgz )59 yiols8l JLos
oeilSa b alasly o Tam 5l s LSS a0 d sl e Lo o
S S oo Olo andp nl el oad gikae S (59 Olug (B)lse
A Ly o5 JLad e psie 09l st el 551 ol plogs
Oliee e b &S 0,505 50 S0 Bkl g oas (8 ()15 px>
b 28I 5 gz 5 08 lags 35 (o 58l o aglS gl s
B o>l i )5 JLad aams (o0 &) Olejenysb 4 (9 18l
Ol8 Caled )3 9 2)lse 5o el adST JgpelS gl ilid (g
DAY 51 JS8) 998 (o0 550 (39 Olwgs Sl 278 L9259 e 9 S 1o

1058 ol (939 595 0339 Olwes 15!
D323 sall Gl Gl sle (ise 55y 2 039 Olegt Dlalllas
1) 200 035 (s 9 (2138 Cadguone 090 S 53 1) ()59 Sgete 9 102
IS jo o g0 (FY'gA). el 00lo ylid &gy ol Jol S b duslie yo
Jol S & S (6 7 09 I8l 2lp s U ds i39 Loy oo
S g aitlo Jlado ]y am (5s (R js Sllegs (7.l 035 oy
(FOSFETE oY - sAgFoN)aiiols oo (359 LidlS loys yo oo ST Giaw ale
o9 S 5l 0j9 Oleg 9) Slg Sldllas a5 sy Sl wls
bl (ol (F) Ll 5l Oglate (s @85 9 o) alS
I sladl Sldlas gl SGd cudld wls i jebo 4y (F7).0000
OHE5,s (55, wllllas (S Lol (FYFY).0Sy Sls> )8 51 Dglaie
S92 el S0 g lug & Ceslosls (lis 53 (b (59 L ol 3
039 R (F85).03,5 (oo S8l cnl yo i (Bl 5 (3s RIF
OSB3 S FIVY 5 o se,0 FIAY s Jlas L (1750 Y5F) a0l a5l iy

039 S5 0 50 (27 & (TSl 0l (3155 (59 lug JLis &
1. Repeated overshoot

059 oelS ayms LSS JSlas> (BMI > 30 kg/m?) Gsl> ol 31 ZYY 4
O bled G U glez) g 12 50 5 (i 90,2 10 (YYV).il alils
Q‘)’“‘J AR 9 u‘;}b A% BN (\Y5V)w| [ Q")‘; )9 ‘).Jbls
oad G5 i3 oIS sl Y g Sy oo Jo AV
}JL.: OO Y g S o o )9 S @ Jled gl (FE).cl
Lo,y (0% Jlie 10 Z09) 0y0 5 () iz o 9 AV blie 0 7ZV0)
(YO5V). ol 00l 00y Jglas

b O3 Lol s e pleg Sl Slalllas @l e (52
J9e N MJ Jlie Uﬂ‘ B sdj.w = odud G\Lb uaBLu dl> .)‘)5| 9
ol )S)"’" ‘.“9L> ‘b‘)s‘ SS9 Slalllas ° 0)9 UL“‘}’ &)‘9‘ 9 u‘]"’l"
9 e (B)lse b anles (o0 62 Sz biie (9 S5 4 el
ON)ad wiplss 95295 (5 3YL oo 9 S ye

1039 lwgd o 23

4 Sl 009y Dglite liie Slalllae )3 ()39 Glugs Glie S
Bl o 039 ) Rl L S slS 0 Bl als a4 I 5k
039 Olost Al aiz 6505 50 g ol aw Jilax loj e o 4
Wl £ Jold 0,5 90 a4 (39 Hlasgs (YF-YV gV - oV sFer).0gl oo axas
039 ol o Jlo 4 g )L s JBlas )39 (1als p,S5LS O JBlas)
b0 B Bl yzs ol @ SolS 0 Blas)inis g6 9 (same
2595 035 Olugt 955 (oo ol (S0me (339 G5 O S a5
RISRA R RE-W-Ea PN WSS PRV [ VA SN VAR
Ol 55 Gl TVA 5 U5 AV jo sl sals (5,155 lose 2V Y g
s S 5o Jle jsbo 4 (1Ye).Casl ool (5155 059 Glegs S
Ol Bl 1, o S5k VIV - F/F0 155 il b 255 o ZVA
s JBlas 1 o SoLS YYD - FIFD 55 ialS Jlo 2,5 oL 4F)
ds Jilo 1, 0 55l K10 JBla 059 20l8 Jlo 08 U AT
ar.&les,s S8 Jlo ¥ ley e o )L

1039 olwe b o S iglg b ol
el 005 s 35 s g5y 2 e SV sb Sdplie Slalllas
& S35 Sras a5 g Gl (5903 a5 L (09,03 GBIl S
©ole s 5l Blyoul el 2V Gl ol 81 o olynss ol o oo
Suley 51 B (g ARl (005 (o0 o Slie 5 551 S pas
753 Gy e (2 53 (Sl St e Sel I3 w3,
ol 3l Fr 008 (oo bl pelas g 55l 00035 9 B pas oanS
(L) (s pals Lads al> e 5l 5500 (59 (RalS al> o jo Ol pss
redgalie Olime 2l g (6551 4 5l el L (59 plegs (Daten
i b 5l el S 39 ool e ol ya ]l L
Bed (oo 138 D axly pa il A ()9 oS IBIL (Brae slae
039 el 9 il Sladge o0 50 s b )8 (39 lugs (7F5T05F)
090392 ()9 Rl Oloj 53 wCenl ol e (i el gandl 0l 57 Jol)

R

VWAV Gl /Y o)las 1YY 050 /15155




Bl 918153 (339 plwgs il

Olyes L) 9 5l ey )85 o

(ly 0> 5l Gy s

Lo pize lugs

dagie) a5l i 1S5 Gl

7 (@l > Jobeo s 3o

Lyl yuadd el (339 lwgd (@ o) Moo 51 Glay 1S5 ad p8 S0 oY 5D
Lo 385 gt (3l 0 bt )51 (i 00,5 (o0 (L pitin (yLwvgd) ol g 4l 5,5,
() d9in a3y 0> 3 pidoy poadi (50 Lrwgio b () wiley s

2 bs 5 05 63l (i GRIBIL riares ()9 Glug Mes (o0
099 Olwed Slalllas 5 )0 (OF-0F5TYSTYsY V61 V).Cowl 039 ol o ol 3
OVg¥). el 0353 ol o Il 63 i by Jitias )50 43 0 SoLS ¥ I i
ol dulio s BMI 50 235 a5 0 b oo Slalllas 550 50 aiz o
e oligS 55 Zalid o J50S 09,5 4 S (9 Olassi b L3 (e po
Oil38l 989 Ijgo j0 4 el oy 09).0,55 (gl e il
S92 9 Sptie bl i s b (9 plogs JLis 4l a5l s (3
S5 939 pedlo> axloe Bl 98 0 (s tin 9P lidy g ool

2l oo p3¥ Sl3l nl pe el Jre (gl 4l 590 S 5l e (Yol

1% M 59y 2 0)9 ey I

BMI s (s> Cpzr S Lol s ooleintn fi5e ploys 039 a8
bLix 0 05 6y S Oley nl el et il (oo (b
05 S8k 3 Sk Sge weled 4 G (T (19 SRS Bae (SYsbo
ey S ol walsd b gle o3l sl Sy s 03,003k oo
Colled alidl g (288 a3) Casgamme Gayb 5l s el Oley )
S35 2 09 ol asle 7 oo gl Sl e i3S 18 (S
S5 390 Ohlon «6S o Sl 5 (ST g )3 0 (27 (e
039 GIR da Jlo 93 68y o Alilie 0S8 e Vsl
ools lis Sledllas (7). 00y dslllas 0,90 5l ol 81 g 2ST 1o daxe
Sy o3k Ko )3 (ogaz 4 (g SRl Ceems 4 (59 Dl oS W
FIVY (oo oz 020 oo il38l 5l 0,8 0 1) O oS Dol coligS
O35 DL L @l S AL alie )3 (o0 SokSY e Jolao 55 a8l 6l
09,5 b anslie 13 p Sl Ve 05 039 Gl ln VIOF (s Sla> 5
0.l 00y S8 Oy 0S5 Dol i3l gl S

o oIl saze (59 I Gley )3 (22 SBL S Sy |
8 dalgS o5z 0SS Gl Ceans ar 08 oy Sl il g 0k
EN-l Gl Bl 08 50 0z S Dol 09 e ULl uilSe (01l
L ol31 51 655 55 amalar (555 2 (5 i Slalllas ane ol o el 03
255 @l 65 33 5k bl Glyi B S plowl 55 ey

039 olwss

1
I 1 1

O3l yalad 53 Glugs 3 W3 plws’

axls (J9yeslS

9 o395 5LaS 4o Glwss
w5 olys

O %

69380 19 195 el Gl 01,81 550 (359 lwgi "o 3l o )1 ST s 481 IS
1):93,5 (0 aulS 9 B &y gur el Secli Caled 59 933 )5 (o0 dlS g B 5,15 Lyl 1

Sl 050 9 (SB93 plal o jis 5 Sl aly g (LS Ll 5l gl
Ologs b gl o3l (FAFANFPYAMLS 18 0 Djae Sl plail 4
Lt pol ol s )l iz g ued gl 030 4 syt hled (3
o axdllas 04 g¥FY 5105l (oo Ao 0] (o iin (39 LRl @
ol b s lesi b gle J8 oS eols plis 15 laglies s,
Blosiz @ Wlgi (oo £9290 (nl 5 9 gy 0Ty b 03
sl aslllae 1o VMl Lad e 5 (el g (arome Jalge b (So)
039 ol gt (Slaz Bl )3 039 Oluss b plex 83 )
aalllas ;5 @YD B)fS J 7S 09,5 4y S pS6lS V¢ St
75 59 9 PV BMI (50 (g (logi ables b sy 5 535 5550
45 AL o ST alyds (nl (V)0 0000 J 35S 095 4y S (6 5
G5 g (R (sla 0y93 )3 (059 Sl Lade (sl (Sl ly o4

233,55 azlge ooyl po aly Loyl 31 ey (359 Salidl adle L io S

2o ped g2l (59 2 (139 plwgs O]
039 Olwgs able g (amb (39 b plle (65 50 (22 0395 (8
92 GRIFL g w S 65 SR gl 4 Sl S L
30 Lewodly (iSS gm0l s OY5P9).Cl 009y ol o S gulie o 0
O3l oo ol Lo 059 b U5 515 0l 09 olwg b 4l b
ab lld )0 g pn Sdple lulys 09 plag b ansh (6 v 5o
@ 0)9 Olwgs Og andly (U5 arlie Lol aitlls J3S 09,5 4y S
5ol (o oly (K528 ol 5 8 5, Jols (S5 bl e
9 pgrd JoedS (e (M08l s cl 5o (paS s Solis
ob; o High-density lipoprotein cholesterol (HDL-C) YL, J&> L
oo 3 Jis 5 J5S 05,5 51 5 sl Y0 mgidl i ologs
Sl peedplio ysd Sl oo ()9 (RalS @sMal (3155 BMI
Do oligS (339 Rl 005 (o0 (55 Bras Ceew 4y (555l 03
VY Mm@/l 2alS el (S 5ed cadled g0y SHE 05, Cule, Jol>)
O obd leg o < /YO mg/dl 5 4y a5 50,5 o HDL-C laws ;o
&) SS9 (90,98 gl GRalS alanly s ol ST e oy Gl

VYRY il /Y 0)lests /Y 090 /3155

\A!




et & (9 Oleg 03,5 (oo JES ol (lb s Sl Bl el
Lol ool Pl L JUS 5515 b s 590 sl (Slsilin (s o
Ol 4 03s Olwg b loye b alite 1o (459 plwgi b 65 p0 wiz 2
(039 Gy Slalllas yo el 5l JUS HolS by 59 sl 50
O Jlos 595 S 4 Jlwgs 4l jo JUS,6lS slosle 5T
Gl 5l = VYV e oz b agail o s (PA). Sl 00l (5158
(Vcal onds (A1 0j9 Olwgs b Gby ,o =5k Jelse s BMIL
b eSsp yod oy 5 TV YY) = VIF syl Ly a5 ol s
S (V) el 00l 5155 59 Hlawg b U 50 VAY = VI8 s jlas
ab o> 5l G Gs GRIP e b 0js Gles ple o i Dbl
8l 9,3 53 o pes 950 53 35 Sl alge Sl ol oo 39 g o

:0ley 9 Plasl 59 2 09 ey ©lFl

anil o ml Gle o3l s Gl SIS L g o Syl
il oas 18 BMI 230 kg/m? by Jlo $+ oV o5 4¥ =5+ 45 s
3k (oo nelar S35l i 3l 013 53 (9,55 158 SN 59 diz 50
Pl b 5o p ouisS wais oo (lpie & Wil (oo 53 (039 pleg Lol
el s 4 Slazel Slalllas 5y (YRl ansls i Jdls oyl
il aniils ) S 59 pleg Jols 1) (0 95188 SN 5 (S ,udl
Jolie (i olaws o9 e @ i bled b ol 8l (va-vYsAsh +)
039 el Slads slass g BMI iz oy 1 Jins 1) 039 oy
Sloyeys Sldlas 5y 50 hled opl aS conl (o g ail 00,5 4y 20
5 0) o 0 0y oleg Slgy SR Ll cwleag (U 5l i
b oz 99 50 0ly) 5 Slasl Glajlem £90d g Conl 039 alis 050
ol 3l (o).l ailas )bl o e @glas S (39 g amle
S opdl wle s (3 (55 el Jls 4 dae (9 GIBI L
S dSae ) ol cnl o (Sl pleys adjle ul g W05 o st
ozl L;)LJ Sl gz ddayly po Sldllae (S5 50 V)05l go
J 2 & (VAVP). Sl oais (5,155 (559 Ologs 9 Sl Sleasbom 592
bis Pl b g oollae (59 2ol 50 Glr 98 3350l sla (B3
o g ol olyon o8 o i Sly) SISIL (cd (59 (201 Glie

A5 oo Sloy SIS 5SS 59, dxties

0 9 S 0 59y 2 )9 slw ©l I
59, 8 2By 595 sl Gl L Sldllae (S p 50 09 Ol
39529 5550 539 Owg (3 (598 (52l o (YAB05Y V51 Vo) V). Cewl 0095 ol po2d
S8l g9y sl addllas jo (8 Sl Lo 5 (SEU oo 9 She 5 2)lse
el oads (A)IF Sl blol 55 (39 Glegs pegas 4 o 20 b assl>
oy 33y 9 Spe Jle don gl (ol Jla Jale (539 (lug OT5Y)
VO (6 S 50 ol bs (59 b o yo b s lie o (JLw 00-YF) Jluilos
Js ) (39 Olugi e 5 S e 5 (B)lse Sl (B (19 Eel 039 alls
A+ g¥85 Yo )il 00,8 S5 Glallas Jlo VO 15 9 e obisS (6,8
5 b Sye sl il 7Y+ G Sl Y0 (6ye%s b o6l anlllan o Ll
03 Cald L (35 L oL L a5 (59 lusgi b 1o 0 55 (A8 2B

1958 Sl )Ll g9y 2 039 e I 5]

Jo 59 Jeomin (2le o Slganl coie aniudls 3l ol 3
5l gy plggeial Jae (35 Jes s (>ls s ol Ol
75 sl oype a4l o Slgaiul anciils ol Sldllas jo ¢Y4FY)
5 o8k s oley JWs & JLe YA-F2 U5 5o Gessly sl s
2SS VYT i i S s S lS JS o,5
6 0,00 Ay WS o lag alS Slesinl atadls ZY-F sga
(Sl ot 50 08 9 WS (ool el laiz (39 Ol b > S
ol Eel @y slo (35 G281l (oo (SL 0 ype Sleslgi]
b}‘d}‘ LYl ).u U)9 RSLIRA /)g L1 ‘50 ‘)!5.04.9 9 o @‘92.»....: | s il
Slog alo b 0U; (53, sl asdllan 0 4V -£05 1. (03 23k 3
2 S Sl slo (SuuSs (4l j9 70 Pl i) 0
> ey (F)ab oag Jls VY ‘5@ 50 el (39 L ot Lawslis
Ao 33 o0 5 S Al 3 03 (i3 ologs b 331 5 o ol s
Jed= 09, (o0 Jelod (patlls S0 a4 0,8 ae 0355 (459 Gl
Bl S czge ol nl g avd o0 25 U5 ) i loye po (SDlas
ORIy e Ll 5o (58l S Jleial (S 005 (008 (S
alauly 4y Slgmeial aaiils g dlac 00g8 e jor (1alS #F5F9).000 oo
Sile o Jamins Slegual gle SuSs 5o aily 080059 loss

f 2] e 69 2 (339 plwg OISl
wsly Gl e 0 Shos (59, (b Sl Wl oo G5y leg
Sl o 2l (Bl 5en el Gjg GRIBN S gl EYs0.08L
P Tl Joho o s Gl adsl by o JLis a5 008 (02
el &byl i Gl Jlis @ o)l clyen 4 | 0z 2l
Sl e g sl gy same (35 SR 5 WS (o (2558
039 Oleg e (oo &) sl A T ldoho bavgs (252 3L sl
o ez il o CD8 5 CD4 Lol T (glgshos olows glél ey
059 Ol ) b (S T Joboo bolyon sl oS5 Gl 050
Sl gl el Eub (9 pleg (G MMk (o0 GRIF
Wil )0 By cpl das )00 o Gl o> 8L o pls 5
9y i Sl @ i i Sl o o T sledsh il sy

(NV5IN03,5 walss iy (B)lss 595 998 el lie

el o 95 22 039 Olwg &l 5
gl adS (gl ol g5 slas bawgio (Ll L 5 plus
FAFATENY). sl 0063 0l yord S50 18 poat) g Dliwg y « JUS )5lS
S 3 39 Oy Sl 20 b QBT 50 05 0 JUS 65 ol s
265 53 JES kS b (al38l 5 5g Glgd e el 0l (3155
090,82 ddgi el ool 0y (5 lel Hlo e LLS ) 55 sk ) L8
G oz SOl g aS (e by alS (Sl alope o Sl sla
039l sl 99 oz alidl cely (g il addgs (ol e (lgie
Ol Jlie o (SBli> STl (oo a5 03,5 (o0 @l o3l 50 (9>
039 Sgne JUBo 4 (g rtwgind (alS Sl asl axdls JUS ks

\Al

VWAV Gl /Y o)las 1YY 050 /15155




Bl 918153 (339 plwgs il

P g Sldllas b 0j9 Glugh iy Sglis Jol> (2 s s
E3050 Ol J pe el 009y 01,3l 6 . K0 ey o o gl Jol>
Sl 00,5 olom! 3l Sldlu jo sole molsz s jo (o0l slo Coy
9935 (oo odaline 3l Sl 31 )0 iy ()9 See Glugh p Ol
SRS (s JrS ade e ads SO 4 ol S £9290
G sl A B35 4 gl aslllae gp o iz e 035 o Blr
L gl 3390l (50 oy ol ansl 0t oLl 3l 031 55 033
Oley® 59, Wy (g0 Sdgalin ()5l Jdo a4 3l 9,8 50 035 S2alS
e Gl 9 sy (a5 4 sl 53l 08 ST 5 rals
o5 (9 Olwy LI sl Sz )0 (655 Do iy g i Dlalllae
el Bl 31231 )0 e 9 S e 5 2)lss Son RlBIL
39 3 Griny (Sl anslr Gy (et 5 o S 5k
s Sl O (Gl Bl 3B plres L anal> s Sl

o2 9 09 ORIBl e L ded Bigi )3, Dol (S0 09t
AY-A0). 0 ol podd 8,8 Ceadls ugs (Ial38l L 59 lugs

REFERENCES:

1. Strychar I, Lavoie ME, Messier L, Karelis AD, Doucet E,
PrudHomme D, et al. Anthropometric, metabolic, psy-
chosocial, and dietary characteristics of overweight/obese
postmenopausal women with a history of weight cycling:
a MONET (Montreal Ottawa New Emerging Team) study.
J Am Diet Assoc 2009;109:718-24.

2. Mason C, Foster-Schubert KE, Imayama I, Xiao L, Kong
A, Campbell KL, et al. History of weight cycling does not
impede future weight loss or metabolic improvements in
postmenopausal women. Metabolism 2013;62:127-36.

3. Olson MB, Kelsey SF, Bittner V, Reis SE, Reichek N,
Handberg EM, et al. Weight cycling and high-density li-
poprotein cholesterol in women: evidence of an adverse
effect: a report from the NHLBI-sponsored WISE study. J
Am Coll Cardiol 2000;36:1565-71.

4. Hooper LE, Foster-Schubert KE, Weigle DS, Sorensen B,
Ulrich CM, McTiernan A. Frequent intentional weight loss
is associated with higher ghrelin and lower glucose and
androgen levels in postmenopausal women. Nutrition re-
search 2010;30:163-70.

5. Anderson-Baucum EK, Major AS, Hasty AH. A possible
secondary immune response in adipose tissue during
weight cycling: The ups and downs of yo-yo dieting. Adi-
pocyte 2014;3:141-5.

6. Atkinson RL, Dietz WH, Foreyt JP, Goodwin NJ, Hill JO,
Hirsch J, et al. Weight cycling. JAMA 1994;272:1196-202.
7. Montani JP, Schutz Y, Dulloo AG. Dieting and weight cy-

cling as risk factors for cardiometabolic diseases: who is
really at risk? Obes Rev 2015;16:7-18.

8. Brownell KD, Greenwood MR, Stellar E, Shrager EE. The
effects of repeated cycles of weight loss and regain in rats.
Physiol Behav 1986;38:459-64.

9. Sumithran P, Proietto J. The defence of body weight: a
physiological basis for weight regain after weight loss.

g Oy (slel o ire alayly 55 (05050 lalllas yo ALl AV gY V)0
A5 as Jl s AT Dl oad 00pd 5o 9 S ye Gl3E 5 S (33
G5 (35 Olwgs o a5l e SIS a3 g8 Sjge 0w (oo
50258 W HDL-C s (20l5 g 4S5 (89,0 (old pltns o )y L3S
s Gl 05358 se 5 S ye 9 (2)l9s 590 e 09l &g il

(G S Az
&5 039 Olwg bolpen gouaie So3elgil 5 So59lg 5 Sl s
5 pedsilio Ol R (0 (139 9 eSS et Je s (o
P o Sloy SIS 595 5,80 035 Ologd - (Sronl s Gy s
Jol Lillo s 5l (B 52 550 9 Slgmmin] (RSl 0 2S5 Selsilie
Sldllae wiz joams o Gl Gl 02 )0 1, JUS,0l5 sl
5 S el Sl 53 035 gl Erdge b S ean] Sujslseans|
Sl Loy sledja b o3l 4 S Jlubl slesyg b ol3l )0 6 5V e
Ol Gyl s blLiyl 5o Clalllas 5y sl ools lus |

BB cpl el onis (315 s 9 Sye g (2)lse San 9 0% 09

Clin Sci (Lond) 2013;124:231-41.

10. Seppdld T, Méntyselkd P, Saxen U, Kautiainen H, Jarv-
enpdd S, Korhonen PE. Weight change and health related
quality of life: population-based longitudinal study of the ef-
fects of health related quality of life on the success of weight
management. J Community Health 2014;39:349-54.

11. Mehta T, Smith DL, Muhammad J, Casazza K. Impact of
weight cycling on risk of morbidity and mortality. Obes
Rev2014;15:870-81.

12. Dulloo AG, Montani JP. Pathways from dieting to weight
regain, to obesity and to the metabolic syndrome: an over-
view. Obes Rev 2015;16:1-6.

13. FineJT, Colditz GA, Coakley EH, Moseley G, Manson JE, Wil-
lett WC, et al. A prospective study of weight change and health-
related quality of life in women. JAMA 1999;282:2136-42.

14. Williamson DF. “Weight cycling” and mortality: how do

the epidemiologists explain the role of intentional weight
loss? J Am Coll Nutr 1996;15:6-13.

15. Olson EA, Visek AJ, McDonnell KA, DiPietro L. Thinness
expectations and weight cycling in a sample of middle-
aged adults. Eat Behav 2012;13:142-5.

16. Rzehak P, Meisinger C, Woelke G, Brasche S, Strube G, Hein-
rich J. Weight change, weight cycling and mortality in the ER-
FORT Male Cohort Study. Eur J Epidemiol 2007;22:665-73.

17. Diaz VA, Mainous AG, Everett CJ. The association between
weight fluctuation and mortality: results from a population-
based cohort study. J Community Health 2005;30:153-65.

18. Brownell KD, Rodin J. Medical, metabolic, and psychological
effects of weight cycling. Arch Intern Med 1994;154:1325-30.

19. Bosy-Westphal A, Miiller MJ. Measuring the impact of
weight cycling on body composition: a methodological chal-
lenge. Curr Opin Clin Nutr Metab Care 2014;17:396-400.

20. Kroke A, Liese AD, Schulz M, Bergmann MM, Klipstein-

VYRY il /Y 0)lests /Y 090 /3155

\Al




21.

22.

23

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Grobusch K, Hoffmann K, et al. Recent weight changes
and weight cycling as predictors of subsequent two year
weight change in a middle-aged cohort. /nt J Obes Relat
Metab Disord 2002;26:403-9.

Anderson EK, Gutierrez DA, Kennedy A, Hasty AH. Weight
cycling increases T cell accumulation in adipose tissue and
impairs systemic glucose tolerance. Diabetes 2013;62:3180-8.

Lowe MR. Dieting: proxy or cause of future weight gain?
Obes Rev 2015;16:19-24.

Bendixen H, Madsen J, Bay-Hansen D, Boesen U, Ovesen LF,
Bartels EM, et al. An observational study of slimming behavior
in Denmark in 1992 and 1998. Obes Res 2002;10:911-22.

Taveras EM, Rifas-Shiman SL, Field AE, Frazier AL,
Colditz GA, Gillman MW. The influence of wanting to
look like media figures on adolescent physical activity. J
Adolesc Health 2004;35:41-50.

Yaemsiri S, Slining MM, Agarwal SK. Perceived weight status,
overweight diagnosis, and weight control among US adults:
the NHANES 2003-2008 Study. /nt J Obes 2011;35:1063-70.

Dyer AR, Stamler J, Greenland P. Associations of weight
change and weight variability with cardiovascular and all-
cause mortality in the Chicago Western Electric Company
Study. Am J Epidemiol 2000;152:324-33.

Schulz M, Liese AD, Boeing H, Cunningham JE, Moore
CG, Kroke A. Associations of short-term weight changes and
weight cycling with incidence of essential hypertension in the
EPIC-Potsdam Study. J Hum Hypertens 2005;19:61-7.

Wallner SJ, Luschnigg N, Schnedl WJ, Lahousen T, Sudi
K, Crailsheim K, et al. Body fat distribution of overweight
females with a history of weight cycling. Int J Obes Relat
Metab Disord 2004;28:1143-8.

Kester-Rasmussen R, Simonsen MK, Siersma V, Henriksen
JE, Heitmann BL, de Fine Olivarius N. Intentional weight loss
and longevity in overweight patients with type 2 diabetes: A
population-based cohort study. PloS One 2016;11:¢0146889.

Crandall CJ, Yildiz VO, Wactawski-Wende J, Johnson KC,
Chen Z, Going SB, et al. Postmenopausal weight change
and incidence of fracture: post hoc findings from Women’s
Health Initiative Observational Study and Clinical Trials.
BMJ 2015;350:h25.

Zheng Y, Manson JE, Yuan C, Liang MH, Grodstein F,
Stampfer MJ, et al. Associations of Weight Gain from
Early to Middle Adulthood with Major Health Outcomes
Later in Life. JAMA 2017; 318:255-69.

Lahti-Koski M, Mannisto S, Pietinen P, Vartiainen E. Prev-
alence of weight cycling and its relation to health indica-
tors in Finland. Obes Res 2005;13:333-41.

Field AE, Byers T, Hunter DJ, Laird NM, Manson JE, Wil-
liamson DR, et al. Weight cycling, weight gain, and risk of
hypertension in women. Am J Epidemiol 1999;150:573-9.
Kinney JM. Influence of altered body weight on energy
expenditure. Nutr Rev 1995;53:265-8.

Steen SN, Oppliger RA, Brownell KD. Metabolic effects

of repeated weight loss and regain in adolescent wrestlers.
JAMA 1988;260:47-50.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Thompson HJ, McTiernan A. Weight cycling and cancer:
weighing the evidence of intermittent caloric restriction
and cancer risk. Cancer Prev Res (Phila) 2011;4:1736-42.

Ogden CL, Yanovski SZ, Carroll MD, Flegal KM. The epi-
demiology of obesity. Gastroenterology 2007;132:2087-102.

Camacho EM, Huhtaniemi IT, O'neill TW, Finn JD, Pye
SR, Lee DM, et al. Age-associated changes in hypotha-
lamic—pituitary—testicular function in middle-aged and
older men are modified by weight change and lifestyle fac-
tors: longitudinal results from the European Male Ageing
Study. Eur J Endocrinol 2013;168:445-55.

Giudice LC. Endometrium in PCOS: implantation and pre-
disposition to endocrine CA. Best Pract Res Clin Endocri-
nol Metab 2006;20:235-44.

Tolle V, Kadem M, Bluet-Pajot MT, Frere D, Foulon C,
Bossu C, et al. Balance in ghrelin and leptin plasma lev-
els in anorexia nervosa patients and constitutionally thin
women. J Clin Endocrinol Metab 2003;88:109-16.

MacLean PS, Higgins JA, Giles ED, Sherk VD, Jackman
MR. The role for adipose tissue in weight regain after
weight loss. Obes Rev 2015;16(Suppl. 1):45-54.

Dulloo AG, Jacquet J, Montani JP, Schutz Y. How dieting
makes the lean fatter: from a perspective of body compo-
sition autoregulation through adipostats and proteinstats
awaiting discovery. Obes Rev 2015;16(Suppl. 1):25-35.

43. Archambault CM, Czyzewski D, Cordua y Cruz GD,
Foreyt JP, Mariotto MJ. Effects of weight cycling in fe-
male rats. Physiol Behav 1989;46:417-21.

Reed DR, Contreras RJ, Maggio C, Greenwood MR, Ro-
din J. Weight cycling in female rats increases dietary fat
selection and adiposity. Physiol Behav 1988;42:389-95.

Saarni SE, Rissanen A, Sarna S, Koskenvuo M, Kaprio J.
Weight cycling of athletes and subsequent weight gain in
middle age. Int J Obes (Lond) 2006;30:1639-44.

Reed GW, Hill JO. Weight cycling: a review of the animal
literature. Obes Res 1993;1:392-402.

Saris WH. Physiological aspects of exercise in weight cy-
cling. Am J Clin Nutr 1989;49:1099-104.

Cereda E, Malavazos AE, Caccialanza R, Rondanelli M,
Fatati G, Barichella M. Weight cycling is associated with
body weight excess and abdominal fat accumulation: a
cross-sectional study. Clin Nutr 2011;30:718-23.

Field AE, Malspeis S, Willett WC. Weight cycling and
mortality among middle-aged or older women. Arch Intern
Med 2009;169:881-6.

Muls E, Kempen K, Vansant G, Saris W. Is weight cycling
detrimental to health? A review of the literature in humans.
Int J Obes Relat Metab Disord 1995;19:S46-50.

Pietildinen KH, Saarni SE, Kaprio J, Rissanen A. Does diet-
ing make you fat? A twin study. /nt J Obes 2012;36:456-64.

Lissner L, Odell PM, D’Agostino RB, Stokes J 3rd, Kre-
ger BE, Belanger AJ, et al. Variability of body weight and
health outcomes in the Framingham population. N Engl J
Med 1991;324:1839-44.

Anastasiou CA, Yannakoulia M, Pirogianni V, Rapti G,

V¥

VWAY (i 1Y oLouts ITY 0,90 /53155




54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

Bl 918153 (339 plwgs il

Sidossis LS, Kavouras SA. Fitness and weight cycling
in relation to body fat and insulin sensitivity in normal-
weight young women. J Am Diet Assoc 2010;110:280-4.

Guagnano MT, Ballone E, Pace-Palitti V, Vecchia RD,
D'Orazio N, Manigrasso MR, et al. Risk factors for hyper-
tension in obese women. The role of weight cycling. Eur J
Clin Nutr 2000;54:356-60.

Schofield SE, Parkinson JR, Henley AB, Sahuri-Arisoylu M,
Sanchez-Canon GJ, Bell JD. Metabolic dysfunction following
weight-cycling in male mice. IntJ Obes (Lond) 2017;41:402-11.

Field AE, Manson JE, Laird N, Williamson DF, Willett
WC, Colditz GA. Weight cycling and the risk of devel-
oping type 2 diabetes among adult women in the United
States. Obes Res 2004;12:267-74.

Kataja-Tuomola M, Sundell J, Ménnist6 S, Méannisto S,
Virtanen MJ, Kontto J, et al. Short-term weight change and
fluctuation as risk factors for type 2 diabetes in Finnish
male smokers. Eur J Epidemiol 2010;25:333-9.

Cho JY, Chung TH, Lim KM, Park HJ, Jang JM. The impact
of weight changes on nonalcoholic Fatty liver disease in adult
men with normal weight. Korean J Fam Med 2014;35:243-50.

Zhang WJ, Chen LL, Zheng J, Lin L, Zhang JY, Hu X. As-
sociation of adult weight gain and nonalcoholic fatty liver
in a cross-sectional study in Wan Song Community, China.
Braz J Med Biol Res 2014;47:151-6.

Haufe S, Haas V, Utz W, Birkenfeld AL, Jeran S, Bohnke
J, et al. Long-lasting improvements in liver fat and me-
tabolism despite body weight regain after dietary weight
loss. Diabetes Care 2013;36:3786-92.

Strohacker K, Carpenter KC, Mcfarlin BK. Consequences
of weight cycling: An increase in disease risk? /nt J Exerc
Sci 2009;2:191-201.

Sievdnen H, Heinonen A, Kannus P. Adaptation of bone
to altered loading environment: a biomechanical approach
using X-ray absorptiometric data from the patella of a
young woman. Bone 1996;19:55-9.

Fogelholm M, Sievidnen H, Heinonen A, Virtanen M, Uu-
si-Rasi K, Pasanen M, et al. Association between weight
cycling history and bone mineral density in premenopaus-
al women. Osteoporos Int 1997;7:354-8.

Prouteau S, Pelle A, Collomp K, Benhamou L, Courteix D.
Bone density in elite judoists and effects of weight cycling on
bone metabolic balance. Med Sci Sports Exerc 2006;38:694-700.

Avenell A, Richmond PR, Lean ME, Reid DM. Bone loss
associated with a high fibre weight reduction diet in post-
menopausal women. Eur J Clin Nutr 1994;48:561-6.

Lee JS, Visser M, Tylavsky FA, Kritchevsky SB, Schwartz
AV, Sahyoun N, et al. Weight loss and regain and effects on
body composition: the Health, Aging, and Body Composi-
tion Study. J Gerontol A Biol Sci Med Sci 2010;65:78-83.

Shade ED, Ulrich CM, Wener MH, Wood B, Yasui Y, Lac-
roix K, et al. Frequent intentional weight loss is associated
with lower natural killer cell cytotoxicity in postmeno-
pausal women: possible long-term immune effects. J Am
Diet Assoc 2004;104:903-12.

Song M, Hu FB, Spiegelman D, Chan AT, Wu K, Ogino S,

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

et al. Adulthood weight change and risk of colorectal can-
cer in the Nurses' Health Study and Health Professionals
Follow-up Study. Cancer Prev Res (Phila) 2015;8:620-7.

Cao 'Y, Ma J. Body-mass index, prostate cancer-specific mor-
tality and biochemical recurrence: a systematic review and
meta-analysis. Cancer Prev Res (Phila) 2011:4:486-501.

Trentham-Dietz A, Nichols HB, Hampton JM, Newcomb
PA. Weight change and risk of endometrial cancer. Int J
Epidemiol 2006;35:151-8.

Luo J, Margolis KL, Adami HO, Lopez AM, Lessin L, Ye W,
et al. Body size, weight cycling, and risk of renal cell carci-
noma among postmenopausal women: the Women's Health
Initiative (United States). Am J Epidemiol 2007;166:752-9.

Lindblad P, Wolk A, Bergstrom R, Persson I, Adami HO.
The role of obesity and weight fluctuations in the etiology
of renal cell cancer: a population-based case-control study.
Cancer Epidemiol Biomarkers Prev 1994;3:631-9.

De Roos AJ, Ulrich CM, Ray RM, Mossavar-Rahmani
Y, Rosenberg CA, Caan BJ, et al. Intentional weight loss
and risk of lymphohematopoietic cancers. Cancer Causes
Control 2010;21:223-36.

Nozari N, Pourshams A, Mokhtare M. Review of Current An-
ti-Obesity Drugs in Obese Adults. Govaresh 2015;20:18-26.

Marchesini G, Cuzzolaro M, Mannucci E, Dalle Grave R,
Gennaro M, Tomasi F, et al. Weight cycling in treatment-
seeking obese persons: data from the QUOVADIS study.
Int J Obes Relat Metab Disord 2004;28:1456-62.

Foster GD, Sarwer DB, Wadden TA. Psychological effects
of weight cycling in obese persons: a review and research
agenda. Obes Res 1997;5:474-88.

DePue JD, Clark MM, Ruggiero L, Medeiros ML, Pera V.
Maintenance of weight loss: a needs assessment. Obes Res
1995;3:241-8.

Clark MM, King TK. Eating self-efficacy and weight cy-
cling: a prospective clinical study. Eat Behav 2000;1:47-52.

Kim S, Parks CG, DeRoo LA, Chen H, Taylor JA, Cawthon
RM, et al. Obesity and weight gain in adulthood and telomere
length. Cancer Epidemiol Biomarkers Prev 2009;18:816-20.

Wannamethee SG, Shaper AG, Walker M. Weight change,
weight fluctuation, and mortality. Arch Intern Med
2002;162:2575-80.

Hamm P, Shekelle RB, Stamler J. Large fluctuations in body
weight during young adulthood and twenty-five-year risk of
coronary death in men. Am J Epidemiol 1989;129:312-8.

Lee DH, Steffes MW, Gross M, Park K, Holvoet P, Kiefe
CI, et al. Differential associations of weight dynamics with
coronary artery calcium versus common carotid artery
intima-media thickness: the CARDIA Study. Am J Epide-
miol 2010;172:180-9.

Nozari N, Pourshams A, Mokhtare M. Gastroenterologist
Role in Bariatric Surgeries. Govaresh 2015;20:151-60.

Nozari N. The Effect of Intentional Weight Loss on Gastroin-
testinal Cancers in Obese People. Govaresh 2016:21:87-92.

Nozari N. Screening and management of Metabolic Syn-
drome. Shiraz E-Medical Journal 2011;12:144-9.

VWAV il ¥ o)les VY 090 /5155

Yo




