IEEEEAFFE 2011; 13(2): 119-124.
Copyright © 2011 by the Japanese Association of Exercise Epidemiology

(% 5]
FES B 5 I ABFFEOBUIR & (R EE B B 1 £ 1) O ikl

hE Bk

1) B R R TG A R E B A 7R

[(E#] IR 2 ADZETIE, A ERIR O ES RIS W THRETT 258 &, ESIMOE
RO NWTHRETT 2R Tl TV b, EHIBEDIRE mD LM AFEE LT, EFENALIED
NMADHGREETHDL Z LTI HMBIALTNDD, KERDEIZHTHDROREIEZET D L&,
HEENALY bEENAOEBLEERGWESZS X ONDS, £, REOREEEICK T, BT
BB O, FBEAY v XD ENEECTH Y, KEREL LT, EFEE L EMEE, (v
Z—Fy NEFALEXERE, SE5E 7077 AMERERIZOWVTORMM I TON TS, Hill
I L N TR EN R 2 VDR T 200N ROFETH Y, Z ORHE TiE, EEI A O 7 B3
WEREEDL EBEZOND, £, EHOBEIC L 2 FKRIGEEOBMAMAEHERICHEBES T2 &
DRBENTEY, TAVIAR—VEFZENBEERLETA RT7A4A1ZBWTEH, ZOEEENRIN
TW5b, 5%, B PR, BENA, BEEOEREEINTY, ThENORmIZIIT 5 EOE W
EEETDILEDMETHY, BRAEZNRE LTEHA RTIA LV EERT DO, BANESSRE
L7z BT VA3 D RN D,

Key words : Jfi=, BFHMA, E#IHA, 7oL, 7R

1. #& 2. FHMBENRICOVTONARE

il

JEMIZIAZRY v 7 v Fa—hoAf AV 2-1. BEMNA

VERBIME AR U, SR SORE R, DB A BWENADOFEERL LT, HbL<HOLATH
B, BADREBRD D WITHTERE & D S R LONBENATHDL, BENAICEL DHEDRE
TThHD Y, RIS AR TIE, BoE M EHRE LT 2 bl (randomized
~¥7 A B O AR BRI = 0% controlled trial; RCT) 46 1D 2 & fight ¥ 12 ki,
bbb L, MmE, MGHEE, MR Ez2dET5 BENAICL->TLRPAMTE X% 6%DED
TERBEESATWS XY, BB E T 0 7S BARDLND, ZOREDRIT, SRR EE
Al LT, BECHED, TR TEREDN  EMEL BEEORENSZ T IEREL D,
MAFELLTHOONATEY, EmEHMO ISREMICHERBRENREGEENTWND E/NELR
WENRZWET DN L, —J, MAKIC HZENREINTND, ZO—FHT, HOHN
BlEMIR 2% T 720, RIS A&k L7z Y RCT O&MELTHEF TV EHRHEED T T 14
52 LT, EHNEESRE MR 507586 1Y FRT v & 2 k3 L O intention-to-treat (ITT) f#&
ZC&EZ, =2 CAZETIE, SHREELSSE & Hriz oW T ok, PLEROKE (20% A0 % 3
FEHBEDREICONT, RIEOMANEEZ L HE) R 2T b T4t Tho2 2
b va—735, £, KREFHICET LA R END, SBOE DRV RCT OFEFENRRD b T
TAVERNL, REERIZET 2EBSOEEIC W5,

DNTELET D,
2-2. EBISTA

HESE  FHBR, SRR ARRES B BELIT, HENMADOFEELTHWLNT
B, T305-8575 KW O IEHKESR 1-1-1, WHDONEBNATH L, BFEISABEME RN
nakata@md.tsukuba.ac.jp A+EEN AL DWEDR AR L2V AT~
BAER 2010 4E7 A 14 0, ZHH :20114E8ASH T4 vz Ll bEa—91cniE, BEMACL D

119



EE R 2011; 13(2): 119-124

ERIRN 9.919.6 kg, EF+HIEBITATIT13.0+
10.4kg THo Tz, TERA SN EIT DT H
W26 ThHY, BREREITRO LN T2 HDD
(p=0.063), BN AZPFHTHZ LIC L - THE
MERPEE->TWVD, HIZ, o THiEsh
TWhH EHie, HEETAEZHTHZ LICL-T
BRASRG & DD 30 S 5 WTREMEA B Y D, 2
2R v Fe—AERRTFORERS S E
53 2 enn, ZOEEHETIHLNATHS, L
MU G, BHIMICERERDZ L7 0 TR
BENMADITI BRE L, EEBNAEMIZ L D%
Fix, BEENHREEZ D LiIck > THES
NBAREMERN B O, L2 - T, EE AT
MTIEe <, BRENMALIAT D L TR
BEOREEZDDILDOLEEZLND,

- -
— —

2-3. a7 LAOWHERESR LN AKX

EEROWEIFHEONEIL, WIE OB T HE,

T X A Mo EOFRSOBM O, Wk 7o
L F LR E R OMHRCFE TR S D, B
BAT T KOG IOV TIE, ERBISICHIT
HIEREBEHEORLY L0 2E LBIEIRICE
W T, RSB AR EIR 2 BRE LT 5 &,
BEDEOEED 2 ERRESN TV O, (F4H
LB DI X BRI HOWTIE, BEGH &R
it 2 = & CHEAH L, IRMEME T L 112,
R & ORKRE 72t MR I X - TIRB) &3
2AHZEnHEIN TS Y, Nakata et al. | %
D RITOWT, BT S8, ShAT T B+ #
MRt BhREAT 1 S8 + Hobr fR it + AR AR R
BOIPARELIERCTIZEY, 6 2 H oW E
MEEZASNZLTWD ¥, Z20fEE, 6 72
DR Bl X BT B DA T 2,941 kg,
BRI AN Z 5 2 & T 47140k, MR E
TEEIMZHZ L TT1.7H41kg L7220, WFho
BRERLABRRBEDREZ LT LIRS
NTW5,

i E RIS L MR, Fk
RBREICHT LT Fa—F L, AR OEN
NHTEHTHESRICOWVWTHRAAEAL T
5B, A, A B =3y FEFIA L EESE
Tu s T AOMBRIENESL < ITONLTED,
Kodama et al. % 23 - OWF LN DUNT A X fiihr 2 3
fiL7=0, ZzofE, (v &—xy NERATS
ZLT068 kg EOTNTIEHINEERBES
ROWMRERBDTND, 72720, BRI ORE R

-
y  —

120

ME, A —F vy hORHXBEZEOHME Y
— L LTEHARATH DN, S EORETE
WZIE72 0 159, RO EEERFICOERL 20D
T ENREBIITND,

3. REMRBEMNRIZOLWTONARE
IR R EZ SO TYH, TORENHERF S
e nE, Boh/EFRSITNEL 725, L
el o T, WL L TEMIAICHER R 2 MR
LONN, FEFEICHEHERGEA L 25, BHIMMEE
ZhEACBIF DR 7 & LT, M AR O R E#
DB RH IR BAEME, AR £ 72X 0%
DHRIFEEZR ENFTF LN TV 5,

3-1. S AR O R E IR B & R O R EHERE

S AR o o (R ) B LR O (R EME R
IZOWTIE, RMAREERAD TIZY NT o RAE
TORTVNEVWIEZNIEESTNS Y, Ll
7RIS D, EENITER 1~2 M, REMEFO-
OOATFEBYGE v 77 AREREI LTV,
W OKRELENRKEVIE Y, D% OREMER
IRERFERE DY, £, 9 LI (KEER
7a T ARSI, BE%EIEER T Tl
TLEHAE, I OERERDEEZ OB ORE
HERF ORI IR SNV 2 &2, 22 R EN
MANBIZONWTDOIVATYT 4 v L Ea2—TH
BENTND ),

3-2. BHEHIR B & % O R EMER
AHHR B EEICOWTIE, 38 AEitge L
INEFE DT EBRA) RCT TIiEdH 2728, 10% DR
HIPR & 30% DR FHIREZ 6 2> A ATV, HiZ 6 2
AWBE L EARESATHD P, Mok
ERD BT 0% AEHPHETCRENLOD, 20D
%6/ A T30%BERBEENY N7 v K LIAD
DI L, 10%BFHHBHETITY N7 RHFR
DHNT, MAEMOEITHRLT A L REINT
Wb, Fi2, BEHIROBENRKE VL, FIK
EHEOR TN REL 25 2 L3, FEERE =X
GL LEMETROONTEY D, JREBEN
BEHEHIR & AREMER & OBMRICHEEZ KIFL TV
HAREME DB X Hivd,

3-3. JEBIT ADHF & EER O KR EMER
ITAFBEE L TRENACEIBNAZIMNL



EE R 2011; 13(2): 119-124.

722 LI XD IREMEFRIDRICONT, BEHD X
FvTF 4 v L= c ki, A% 1 ER-
THEBDEOBLZX0N ) AT N5,
BEROWENRENAEE/ ATIL45+11.3kg, BF
+IEBNATIE6.7£83kg TH Y, AEEITHED
S hol=b oD (p=0.058), EENT A % G
T5HZ LI Ko THEMRDMER SND, KED
VATFwT 4 vV LEa— L 18 fElz o T
fEAT LCR Y, EENALIHT L2 LIk T,
BEIRE TRC S T @B O R ERAD &1 1.14
kg (95%15#EX[# 0.21~2.07kg) DA EZEEZRBD
TW5, £/, BHIFS 2L Eo X B
RIFRICER > TH, EENADOFIERTRD b
W5,

3-4. HIRTEE)E & JE % O REHERE

HREB RSB RS OREMERICHEEL KT
T EICHONTIE, BE OBEME THE S
TWo, ZMEEMEZRRLE Lo ok — MFSET
& % Nurses’ Health Study 11?2 TiZ, % 2 R T
5%LL E O EEIT 72 26~45 %O AR AP
4558 N% XIRIC, D% 6 EMOREL & Hik
EEERABIZEL TWDH, TORR, HIRIEEEN
M, FRCEOMEDN STV, EREHERFIC O
NYRT L, ZONRITEFEEREOZIELY bl

FERIFEHOLETENZ LzfE LTV,

EHIMBEMERF R L TVWEAEHRE L
7-BIEF4E T & 2 National Weight Control Registry
(NWCR) [Z&mL T\ 55 887 A, “ik 2796
NZOWTOFRER R CIE, KT L =8
IRIEE) ) Tl 72 0 26212252 keal T
0, WEHMERF AT E 1300 0 B ATRE RO E
MThdZearmm@LTnD P, £, 20%D
FFEIZ I\ CTU, I EE G4 V€ NWCR &0
O v 58 Y RTE B (moderate-to-vigorous physical
activity; MVPA) OIFfEZFHA L, NWCR &%
DOBAED BMI ([ZADET-IEHE(LERE, NWCR &
M O ERTO BMI IZH DRl K ERE & g
L, o 2 BE L b~_T NWCR &I O F KK #) L
NADENZ EERLTNDS ),

DX, ZL OBIEMIE TITHIRIER) &
DD ENMREMEFFICOHRN TH D Z & 2 HlE
LTV, ZOREMRAELT7- RCT TlXB e 72 ik
HizB o nTunzew, Jakicic etal.i3, @A EF /-
VAR O Zctk 201 N ARSI, HBjE (H%7-0
1000 vs 2000 kcal) & EB)FREE (H5REE vs =R EE)

121

IZE S TARECT X AIZH AT, 24 AR O
HESEA B LTS P, Zofk5E, 6 A H
BEO 24 A BOKERBADEIZHOWTHE R
MZITRO LN hoTe, LLRNRG, FkiE
HricBWT, 24 7 AT 10% LA E D& % 2k L
TWF X, 8 275 4y (1835 keal) @ K {R{GE) %
THoTEY, 10%RMOHEICE EE-T=F LI
RTHREFEHERNHWV LA RLTWS, £77,
WRE DR 278 N R4, W 150 47 £ 7213
300 wOHKIEB A HELET HHEAREL, ACE
PO KTHARE & Helge L7- 18 22 A o RCT® 121
ThH, 3 HEMTHRERDEIZOWTOAEEZREEM
EITFRO N oTz, LU D, FLENT
IZBWT, REMEREE, (RERCORE, REEINE
WA TTRE L2 E 24, (REBDRE CIIE RS
HENAEMLTEY, RFEmTOEELRD LN
Tl EHE LTS,

DEDZ Enn, FRIEEHELZ DL Z 0K
EHEFFICOMRN D Z 2%, BEMEN OGO
R E L THEIMENRRD 5N DHH, RCTIZBWT
FEHENDIZIEESTE LT, LB ELN
S%OWFIEIC L VENIND Z ERHIFESND,

4. KREBEICET5EHDKRE

T A YA AR—=YES2 (American College of
Sports Medicine; ACSM) 13 2009 4F1C TH A MIZ 35
T DI & AREBINT I O 72D O 22 B KTE B
NG LRET A FEBERELTVS D, 20
WA, 1) (KEINE P T 57-0IcHRIns
FRIEE g & U CIEhisE CoHRIGE 28 150
~250 4y, 2) WEO OO HIKIEE & LT, # 150
~250 7y CIIAEBD BI1ZbI N ThHY, #H 250
SULE O EBRE S RIEE 21T O 2, BEUEE
PFRT %, 3) BEEOEKREHERFD7ZDIZIEIE 200
~300 AR L TV D,

ZOHA RTA LRI E TR TE AT
WEFE S, B2 T4 5720 0iEE) &, RS
& D W E R OREMEFF NI 1T 5 EE) T,
BRI TREINBRRDAEENEZOND, T7hb
L, WECBW T, EEERZS T CHEERD
REHITHZ LTI LD, BAERELD
AT2Z2RNEETHY, EBHEBROELIEN X
T LbE LR, —F, WEZOREMERIC
DONWTIE, BHFEEHEZTCERTAZ LT LWL
ZEMND,EHOEEMENEL TS 5, TRbL,



JEENESAIFZE 2011; 13(2): 119-124

PR 1 ] A e B oD BB S 1) U T M 2 D
P L VO RN RBR 2 A CH b OITEIAFITXE
THEGEEZED, KENER 2o THRICH N D
WERR AR Y, BN AT o T
FEMERHICIR W T, BBAIEBIZER Y M2,
HIKEEREZEHDLZEICL - T, BEDENE
HMICHERF SN D FTREER B E A D EB X B
%,

ACSM ODFHTRENTVWDHZET  RTHR 1
WL EBY THY, EIE1IT National Heart
Lung and Blood Institute (NHLBI) 23E#F L /-t
FUAHRT Y (F2)P PIREA TV D, NHLBI

DEZETVABT AV DERND B ND LI,
ACSM IZB T B HINET AV ERZxG L Lz
oIS E, TAYIEROTED OHELEERES
RLTWB, L7zn->T, BRERIZZONE%
HIE T 2854, FRICEORNRESE L CTHEHT
HZVENRGH D, LrLaRs, EHEMICATH
DBHRTET VANREBINTND L ITW R 72WE]
KopT, BARERZXS L U7 BEEGEOHIX
FEEITDR, 5%, BARERZEZXG L L%
WS X, BARERD D OHEREREZRE S L
INTTHZEN, UEDFICRLT, TAEICE
D EEEF NN Z D RKRERRETH D,

x1

RSN BT B 8 & AR E SN T 1 0 72 3 O 3 8 72 £y (R TR B A A Bk 2

TEF L AOWE

TETFUABTAY

FIRTEENIRE N Z BT 5, A

FIRTEENIERIRICE RO & 5 R EED 2 e+ 5,

S RTE B TR O R EIEINZ T3 5,

AFE BB 2 HIRIESIIREEHICAHTH 5,
FRIEEITRFHIRE O30 LEMMEESND,

LR S  ZEENIERIREN RO B 5 R E D 2R L 722,

> > W W W

£2 TeFLanTII0OEED

ITET R
yiivaa=a)]

GRE:E

o 2y
JEFR

AN
LR
(BEh

[CEE:S =)

I TFHA v ant=7 v ¥ MebEEBRONSELONTZMEATH Y,
ORISR LR HDEMIIBN TR LIRSS TWD, T/
Db, BT TV A TIEHEEOSIME DA DI S5O
TrEVELT D,

7 X MME

b R

(PRt
175 )

ROENTHD T o F MMELEGBRS L O OFEBITOH 7 70—
TN, A SRS OGO MA, bbb, BT AU B TIET
DU O Y A AN o Te b, RBROFERS—E L T
WIRINoTZ Y, HEAR DGR & e DM &R DM TH b
A THoTED T2,

T A
bt iR
BENFSE

SHREED 2\, HDHVNET U X 2D S TWRWITARFSE, b L
IFBIEHFIEIC L DAL,

i
ip

Z A=

v

EFMRICESS DT UV RAEZBERBHMAE Lo b, KRR
RS OEAEICEY LAWK S ZEEETOAEICESLH
Wr, ZoOBTAVIEZETLD A~C OB T ITVITED BT A T5472
HALMESHTWARWR, [MErOEE2RTZEICERLD D
BEIZOHRH NS,

122



2011; 13(2): 119-124.

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

X K
Hu FB. Obesity Epidemiology. Oxford Universi-
ty Press, New York, 2008.
Miller WC, Koceja DM, Hamilton EJ. A meta-
analysis of the past 25 years of weight loss
research using diet, exercise or diet plus exercise
intervention. Int J Obes Relat Metab Disord.
1997; 21: 941-7.
Nakata Y, Okura T, Matsuo T, Tanaka K. Factors
alleviating metabolic syndrome via diet-induced
weight loss with or without exercise in over-
weight Japanese women. Prev Med. 2009; 48:
351-6.
Norris SL, Zhang X, Avenell A, et al. Long-term
effectiveness of lifestyle and behavioral weight
loss interventions in adults with type 2 diabetes:
a meta-analysis. Am J Med. 2004; 117: 762-74.
Dansinger ML, Tatsioni A, Wong JB, Chung M,
Balk EM. Meta-analysis: the effect of dietary
counseling for weight loss. Ann Intern Med.
2007; 147: 41-50.
Curioni CC, Lourenco PM. Long-term weight
loss after diet and exercise: a systematic review.
Int J Obes. 2005; 29: 1168-74.
Weinheimer EM, Sands LP, Campbell WW. A
systematic review of the separate and combined
effects of energy restriction and exercise on
fat-free mass in middle-aged and older adults:
implications for sarcopenic obesity. Nutr Rev.
2010; 68: 375-88.
Okura T, Nakata Y, Ohkawara K, et al. Effects of
aerobic exercise on metabolic syndrome im-
provement in response to weight reduction.
Obesity. 2007; 15: 2478-84.
Donnelly JE, Smith BK. Is exercise effective for
weight loss with ad libitum diet? Energy balance,
compensation, and gender differences. Exerc
Sport Sci Rev. 2005; 33: 169-74.
Pollak KI, Alexander SC, Coffman CJ, et al.
Physician communication techniques and weight
loss in adults: Project CHAT. Am J Prev Med.
2010; 39: 321-8.
Bravata DM, Smith-Spangler C, Sundaram V, et
al. Using pedometers to increase physical activity
and improve health: a systematic review. JAMA.
2007; 298: 2296-304.

123

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

Richardson CR, Newton TL, Abraham JJ, Sen A,
Jimbo M, Swartz AM. A meta-analysis of
pedometer-based walking interventions and
weight loss. Ann Fam Med. 2008; 6: 69-77.
Smith BJ, Bauman AE, Bull FC, Booth ML,
Harris MF. Promoting physical activity in
general practice: a controlled trial of written
advice and information materials. Br J Sports
Med. 2000; 34: 262-7.

Nakata Y, Okada M, Hashimoto K, Harada Y,
Sone H, Tanaka K. Comparison of education-
only versus group-based intervention in pro-
moting weight loss: a randomised controlled trial.
Obes Facts. 2011; 4: 222-8.

FEBR. EEE ST D AR E ZD%)
A BRRAR—Y[ES. 2011; 28: 307-11.
Kodama S, Saito K, Tanaka S, et al. Effect of
web-based lifestyle modification on weight
control: a meta-analysis. Int J Obes. 2011 Jun 21.
[Epub ahead of print]

Astrup A, Rossner S. Lessons from obesity
management programmes: greater initial weight
loss improves long-term maintenance. Obes Rev.
2000; 1: 17-9.

Barte JC, Ter Bogt NC, Bogers RP, et al.
Maintenance of weight loss after lifestyle
interventions for overweight and obesity, a
systematic review. Obes Rev. 2010; 11: 899-906.
Das SK, Saltzman E, Gilhooly CH, et al. Low or
moderate dietary energy restriction for long-term
weight loss: what works best? Obesity. 2009; 17:
2019-24.

Martin CK, Das SK, Lindblad L, et al. Effect of
calorie restriction on the free-living physical
activity levels of nonobese humans: results of
three randomized trials. J Appl Physiol. 2011,
110: 956-63.

Wu T, Gao X, Chen M, van Dam RM. Long-term
effectiveness of diet-plus-exercise interventions
vs. diet-only interventions for weight loss: a
meta-analysis. Obes Rev. 2009; 10: 313-23.
Mekary RA, Feskanich D, Hu FB, Willett WC,
Field AE. Physical activity in relation to
long-term weight maintenance after intentional
weight loss in premenopausal women. Obesity.
2010; 18: 167-74.



EE R 2011; 13(2): 119-124.

23) Catenacci VA, Ogden LG, Stuht J, et al. Physical 27) Donnelly JE, Blair SN, Jakicic JM, Manore MM,

activity patterns in the National Weight Control Rankin JW, Smith BK; American College of
Registry. Obesity. 2008; 16: 153-61. Sports Medicine. American College of Sports

24) Catenacci VA, Grunwald GK, Ingebrigtsen JP, et Medicine Position Stand. Appropriate physical
al. Physical activity patterns using accelerometry activity intervention strategies for weight loss
in the national weight control registry. Obesity. and prevention of weight regain for adults. Med
2011; 19: 1163-70. Sci Sports Exerc. 2009; 41: 459-71.

25) Jakicic JM, Marcus BH, Lang W, Janney C. 28) National Heart Lung and Blood Institute.
Effect of exercise on 24-month weight loss Clinical Guidelines on the ldentification,
maintenance in overweight women. Arch Intern Evaluation, and Treatment of Overweight and
Med. 2008; 168: 1550-9. Obesity in Adults: The Evidence Report.

26) Jakicic JM, Otto AD, Lang W, et al. The effect of http://www.nhlbi.nih.gov/guidelines/obesity/ob_
physical activity on 18-month weight change in gdins.pdf (727 &2 H : 201147 H 14 A)

overweight adults. Obesity. 2011; 19: 100-9.

[ Review Article]

Current Review of Intervention Studies on Obesity and
Role of Exercise in Weight Control

Yoshio Nakata ¥

Abstract

Previous studies have examined the short- and long-term effects of different weight-loss programs on obesity.
Although both diet and exercise interventions are important for more effective weight loss, diet intervention is
given priority over exercise intervention because of its larger effect size on short-term weight loss. In most
clinical and public health settings, various components of weight-loss program affect the outcome. Studies have
already been performed on the effects of motivational lectures; educational materials; and individual,
group-based, and internet-based support in this regard. The next step after losing weight is maintaining the
reduced weight after the intervention. In this phase, the relative importance of exercise interventions seems to
increase. The results of many studies suggest that high levels of daily physical activity contribute to weight
maintenance, and the American College of Sports Medicine published a Position Stand that recommends
physical activity for preventing weight regain. Further high-quality studies need to be performed on each phase
of obesity prevention, intervention for weight loss, and prevention of weight regain after weight loss. To
develop guidelines for the Japanese population, high-quality trials involving the Japanese population are
required.

Key words: weight loss, diet intervention, exercise intervention, randomized controlled trial, evidence
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