FERI %R

Of

VEN AT B DF}7
—ATE)PE 2 DR A DI FH—

I £ 2 Il 1 | o SR o B
5 A /R - Neville OWEN™

AL
(Y

Hon s BUHES T, BEIREY, AR EOMA 2AESHIC S W TR OEMATEIATEEL TV 5.

HE A BT 2 LR O 2 3525, DB RB IS BONA F < — 7 — % 2 TR, & HHDH
A, BAED XD BERET 7 b A AL BEND B L V) FERSERICER S o0 h 5. BRI,
NS DOBENG RGBT TR H OREZ HWE LR TORDOONL I ETH AL, ARTIE, K
N& G L2 BEATEIRJEIC B9 2 4 D 5k 2 W 6 202§ 5 720, AR OWIEE) I 2 178y

OPHAZIBHTHZ LIT X - THBIL 7.

WH: ZoLEa—2id, BT (RYBEE) LfERE) A7ERELOBMEIZOVWTOIE T Y X, He#t
HB X USRI CZEMATE DM EE, B E %2 BATHOGABL N L Y F, BATEHOL a0
TUANVET NS L OB BEEN, MR Z RS § 7200 AOFMIE, EARRZ KRS T2 &
RHES 5 2 LB B AKEER S OBME R 07

ihm o ARAT ) NS ENVATEIRTE L LT, PR AMERET 7 b AR R DI IR 2 7200
BRER 20 L 72 BENS & B IR I &2 0 A L 72w S T8, k4 AT B2 B 5 R I2H 72
% FENATEY D Z K IED P BN % W § 5 720 ORI S AFFE, ALY, BEIIRSIIZ BT 5 BEAAT

Bz WA B L O S & 5 B2 590 AFZE,

HE A B W THARFH 29K 59 2 L IZB§ 2 % v

=T ERIEOLTEDD N T VAL =Yg F V) —F (RAATATF Y vyR— L), REkE
BLORRSEREWRET 5720 0FBHIE R EBHRIToNS.

(E#2EE 2013 21(2) : 142-153)

*—7— KB, BHEE, TouvaLETV, B AREE

I U

S H OB A D TR R R AL FERBE O
WAL - BEEIE, RPN %2 O HE SIS
JEMATE # BIE X T w5, T4 [HH#EE
(too much sitting) | 2% 72 & 3 HEFs S5~ 725
BEED, T Z10MEM T PREESR ARG Y,
REREHE 5 7 & D42 B\ T A A 4T B

*ORERH RS A R — B2 2200 e

*2 Behavioural Epidemiology Laboratory, Baker IDI
Heart & Diabetes Institute

R BRSNS A A AR

JLAESE R —

fERT © T359-1192 3FEILFHRIE = » 52-579-15

FRR KRS A R — ) Br 222240 b

142

JEIdMERE L7z, JEALATENE, (AL X OBAMLICH
FA5ZANVTF—HEENL.5X Y VU TFTOTRTO
HEATE | LRI TBEYY, ZhT TG
FHIEEIFSE CHIESICH W SN T & 72 [AEE) (inac-
tivity) |, 7% b b B EIEEIfES THIE I TV S
£ B EEEO HREE RO LR &1
MO EE LT ) RETH D Z EA0HHS
nNTna?,

KERF =2 5 7 ORADO—H BRI
B 2R L OMRIREE O S ARIGE), HEAZAT
BCERL TR 2R L2FZEY IcBwT, ThE
TOBEBEAMETHEH SN TE P EEEO &
UGB O FREIRDUE, AT BT 5 — H AR
DHLITH5 B BRETHY), KFEOKEH 2 RIREED

Copyright © Japanese Society of Health Education and Promotion



PENAT B D17 By ik 7E

H R SR B TS )
(5%)
1&5@&%{2{:@@‘ o
 (35-40%) A TE)

(55-60%)

X1 MAO—HOEEREICEIZZBEDEKE
B LUBEMTEHO LD 224
Owen 5% 3 X " Dunstan 5" % L1

HRNGE) (35~40%) B & OVERATE) (55~60% )
BHOTWE (1), 20720, Wl LTHEAL
ATENER TR 295 L, (KR O B ARG Bk
MAWIMS T LN TELPEE LML
ToTwnsb,

Owen® &, FEMATEIRFZEZHEET BI2H 2D,
ITEEFOPA (K2) ZISHTHZ EDEHE
BTEiEHL TS, ZOFHMATIE, BEAITE S
T 7 N LADOEEME.TH I EITMAT,
JERLATE) D FHM 5 O R, EROBEAATEO
AT REE OINR, JEAATE)O YL B O &
W o TR ICEE D WT, R R AH D
s EAHEiZAT) S & 2 EHL, TRHOR%E
DGRBS RBORICIEHT 522 L ETHADT
W5, ATEPEFOPSA T IS 5 HIE, AL
ITENCB T A %E 2 G EMICUPILL, €hb 2
LB Z Tk, HATHOEREZMRTIA

—{ B BRI L T Y b AOBREORT |

<~Eﬁm:mmﬁ@@%%i%ﬁ-wﬁﬁ&@%%

«~Eﬁﬂ;@&m@ﬁﬁ@§;ﬁﬁ;wﬁgmmﬁ

é~EﬁM:E&ﬁﬁ@@@g%-&EEE@M%

6“Eﬁﬁ:@&ﬁ@%&%j%ﬁﬂﬁmmﬁ%kﬂ%
v

> Rl6 | = BT ADARMERS - BRI |

2 EERI{TENCRIT B TENEFMZR DM A
Owen &°

FEDORERZ DR, 5 S HNE B 5 D 72 9 DB
JEa AL, FICERMSE L, AREAAHA
YN MDOREVWRE2L—Y gy T Fa—F)
ORI THI LICH A,

AFGTiE, FHPMEZ LIS T b LT & AT
BIWFTE I B9 % e O B 1) 2 AT B DL A
Mo TERHL, 4HROPEIIOVTHLNIITS
CLEHMEL B, TLEIRHEPELIL
(2 L 72 EAATEIE SR D B ) 07 L, ATEES D
PR ZISH LT TIERRMICE L6 TWw
57:0% ARIZFFITRAZ MR LD A
WCHEE A Y CTOEBIL 72,

0 PEERfTENEREET Y bHLDOREEDIRE

1. BEA{TEIESETY XY

van der Ploeg 57 1%, — H ORJENEE A 4 I
BIARBGORMNIHART, 4~ 8HKEH], 8 ~11KFH],
1KEHPLEE K< % %1221 T, World Health
Organization® |2 X % 32 ARG HIE 2 L LT
T2 LTHRIECY RN %TomELI L%
RLTW5.

Dunstan 5% 1, WD T L CHEIZRE S HEAL
REIAS 1 H 2 R RO AN & IR L, 2 ~ 4K
i, 4WEEDLEE RS Z2BICONTRIETC) 27
211% 52, EEIREEILT) X7 H318% T O
(%Y, Veerman 5" 137 L EHIED /2012 1 K
MIERLATE &2 fel T A T 812, FIasarhiifEg T22
L B2 L BRI LT A, Matthews 5
DOWFETIE, AMRICHE Y70 7 KER DL g
BEOHRESZEL Tz LTd, TLEH
HERERIAS 1 H 7 BB EORA (Wbwd, 77
TATHATFRT M) 1L, 1TEREERBEORA & It
NTHRIET) A7 9347%, WEEIREEIL T A 2
F2fEbEro7. 512, Patel 5% 1%, K
BT 57 L EHIERHE 2 2 U AR AT 1 H
6 BERILL E DB A DBE, 3RO A &
RTHRIETY A7 3B HTI7%, LPETIE34% b
W Rl TV,

Warren &' 1%, HB)HERBE)IC 1L BT AT

143



W - A2 - L - 5E6H - ik - OWEN

FAFIG10WE R LA - B AT 1L 4 R A 0 53
PEE AT, EEREEIEE ) A 7 2382% b\
CrEHRELTWAS. $72, Katzmarzyk 57 @
Wfgecix, 7.5 MET - BEDL Lo 43R B ARG B
FERZB D 5, AT, R, KETORMRERH
ERIEC B L OEENIRELIE T 27 L OICiX
UG BRATED b7z,

CHSENATEY L L) A 2 IS BHE%ED ¥
AFITFA VI LE2=RAFTF Y A ¢
MRERET DL, BAREBIOIN & (3. LT,
RGN D72 2 FEALATEI AL B & OB IR %
BIECD) R 7 D BN D 5.

2. EENTEE ZDMOBEET Y MH L

JEAT 478 & BMI - ARERN, MRGE - BAE, BE
PRSI, 2 BUBEIR, EBEIIREE B OG-, 28
ADY) AT L OREASHI & Ik — MIFZEIZX D
AR S, EETEYATYT4 v 7L
Ca—RAF7FY YR E MR I NT
WA 312, 1996~20114E D RIZATI &
7 RERIATED & Fl 4 DRERET ™7 b h A L DOREIZD
WCRGET L7ZRTA SR AD Y AT T 4 v 7
LEa—" ofEZE L BURTRIEMVTEO
A 7 7 & OWFETFIEICSGEDO SR MDSH L7
MREFNTEY, BMIRMEIC X - Tl o BERME
MR DMV EAT D SO0, EHAL L 72N
TN, RERN, BERE, —HorA, ©

() [ W 0B W BMI T E 0B B ML |
8

S = N W kA U N

JEWS  RE BERIE SA EENR
N R

3 EEMITENEMEET Y M HLDEEE RS L 8
BERZE (1996~2011F) DF &
Thorp 5 % FIT/EK

144 | BEHGEE 5215 $E25 2013%F

BIIREEETERE ) A 7 & B ® B AR ST
W5,

I ERTEOREELRE - BIEAEORE

1. BRE#KIC & 3 EATEIOFME

IR 2R & L7 RBIE Tk — MRS B
VT B EERATENE, WRFOAELIEM T A b OB
Hs, EICHBK (HRdld 2wzl s
Ya—JEgX) ZHWT, —HOREMIERD 5\
EAEI (RiR, 3, BE) ORMIRHDB IO
FIRN OS2 OWENATEIRER (7 L EHLERER 72
E) P SNTE, I 0EMKICIE, H
HHICE 2 REDS b HIE, SHBRRE DN
fLATE) % A2 5 BEIEH H OGBS TR 2 R
RS H&EFNTEBY, BREL 442G
BLOZYKUEDSHERINTWAEY, —J, &5
D VERLIRE R 35 & OVTHIBIN O 4§ 72 D AL AT B IRE R 2
AT A RE LB Sho2H 5%, 728 213,
National Health and Nutrition Examination Survey
(NHANES) % Australian Diabetes, Obesity and
Lifestyle Study (AusDiab) Cfi [ & L Tw % R
DT L CHBER R 2 3lE E 2 2,
Hr o JERL G ] % BRI 5 720 O REZY B
BAATDIR TS,
2. IREEt & EC & 2 EEM{TENIOD

WAL, KRBIBLZ: 24— MIFFEIZ B VT b L
T8 % DA EEETHIC X 0 ZBI ZFFAN L 72282052
bNbE L)ool RENGMAEEFO 1L
L C Actigraph (ActiGraph LLC, Pensacola, FL) 7%
FFoh s, KRENZBIT 52003~20064F 12 51F T
T 172 NHANES Ti&, 1 #ihn#Escd %
model 7164 i L 7z KBIBGRAEiE SN Th
0, e S N7 ELONEEZLICE T 57—
& H3 1 571007 7 > b Al O A % ERLIRER] &
HWF L CTOMITIHCT WA, 208, L) HEw
epoch length (TR HALCTF— & 2 5H$ 500 &
V) 4efF) T MIETRE % Actigraph GTIM 122
R33N, SHICHERELZ SO 572012 3 filhns
JERFE LT Actigraph GT3X 3 & UF GT3X + 23Bi5¢



PENAT B D17 By ik 7E

ENTn5,

BURTIERBIE 2 F — MFEICIZHV ST
DS, I AWFSED R R E 7 E DI T & 0 K
RV BN AT B 2 BP9~ 2 B A 2o b DAFAAE S
L. T2l 20X, MEPEERFCTIIEEANL & AR S
NBEATE Z MEIHR T2 2 L. 20D
728, activPAL (PAL Technologies Ltd, Glasgow,
UK) & X9 % BHATE T TOLEEHRZ Z BRI
Al % 2 & AN RE R (2 ) ) X =)
RIBHT A RS TV Y. F 72,
Microsoft SenseCam Hfi = I8 L7227 =7 5 7V
71 A7 2 W THBZES MIZB U 5 EAATE O
i A ONT VS, B2OWOH7-DIZEEL
72h A F12 X D 10~158 LI HBIIYIC G E Ak
AN ELEBIZ, WKSINTWEEH R Y
XD, ARoZ skt Sz L ZIZBERE)S
P SN A HMAIC > T A, SenseCam % il
WA ZET, 7TUVEHBERHRPAZY) =251 4,
BHEEBDID R DRI TE 577, MEE
it (GT3X) &Ml & % — HARBEALRER] & 13305 F
FEDF#EBAFED STV B,

NV EROEMTEIONHE L UEHDILE

1. EITEI DT

Bauman 5% 1%, 520 EI2BF 5 FHOK
JERL R D 5545 2 s LT b, 204 E 4 ko —
H AR FE AL R O FRYLfiE 133005 CTH 1, AARIZH
TTIET LA TI205r L 20 EHRETH - 72
(K4). F72, KEo NHANES 2003~20067 —
FIZE B L, MEEEEEHmIC X 2 MR ALIRE [ 25
¥ 8 W], HIE W30 fRIZ T, 60i i Tl
1 HER, 70D ETIEH 2 R R W2 EAVRE N
TV, FLEBOWEICBNT, 7L EHLE
RIS 2 BERT DL E oA IZ 3 RT o T 6 EL
AL, BRI 8 HITET 5 2 L AR S
iz, —hHT, HHA 20, 30%) DF
4 ENZ XY 3 YR RE SR W EI A A S 7.
2. EECITTENDZED

Chau 5% 1%, 19924F, 19974E, 20064F 125
X M7z Australian Time Use Survey 1235 1F 5 1%
RERCER T — 2 A VT, T e (MR, A3,
BE), Rk, RKE, KE) OBEEALRH 2B
R LTWA, ALHDAOEEARERIZ, 19974 1%
2 HE D34 753894457CTdh - 7=DIZHR L, 2006412
129065 & B TIEH HAHIL, FFICBEIRH

(59)
600 === =TT
@ K
500 A 75%fiE
W 25%fi
Z L R bl LR ol cubl sEb) (bl SO SRS EEE EEL BEE EOE EEE Ch: Chk
300 [@-------&--F--F--F--F--
200 —2————
100 | R Rl R e L L e T
0 AN I [N N NN N A A N AN (NN [N [N [N Y SO SO M|
7 a4 F = 7T T X B A A F F IV A Y H
g m vy | H a2 AL S XY o=k LB YR
Voo R o2 [ T A S T 4
B k o v ool dE = = 7
7 7 | A 7 i 7o 7
) - v v H =
Ve 7 7
v
i

4 #5205 EICH B FEHOEMITEIRRE
Bauman 5% % 3B

145



W - A2 - L - 5E6H - ik - OWEN

BB U 72 IR [ 238 2 A IR A3 H 7z,

Sugiyama 5 &, 1997 ~20084F 12 % fli X h 72
Sydney Greater Metropolitan Area Household
Travel Survey O 7 — % % 34T & 4 W58
L, HBEEEEICHE ) RIFIIZ D7 % JEALATE)
(2RHLLEH) 54 DZEEIOWTHETL T
W5, ZTORE, BEOHEIF18.1%—16.9%
—16.6%—17.8% LR L TWHDITH L, Kk
DHE, 10.3%—10.9%—>11.4%—11.4% & i3

D - 7.
V EMTEIOREER - REZEREDEEZRR

1. EBTEOII0YAILETIL

Owen 5% 1%, BEMATEIOBMEENZ X 9 K<
Mg 57202, [BfTEHOZIT Y HIVET
V] ZRELTCNS (HM5). ZOETVTE, &

NV A T TR R
DIV TEY, A
EOER, BB~ D i BRI

j Wi 9578 45 AT
B #i5HH gk,
S, s A

Loyr—vay
R

BRO =N, D
Z & EET AR O
T YA B -
bk s—

BEDAY Y=

DR, AR —

15 B 70 BREE
~ DT FE HIFBH :

7o, ARfE

TwlLShiz
P (BN - RE B
1),V ear, 4
IR g, D RIS
b D FER

BB, E
T R 4R
D BEJh

~NVRT T
Hork VT,

S, 2 RAF 4T
(22—, 85), A
=Bk, AKX

AT 1 7 B

ITEIRE:
TORAEBELUE 71 VT«

BEGI TR D 7R

i TR\ CEFROER ) s o O WBTVA L [ ik
T A @W x 52, /f:ﬁ%ﬂél%‘:iﬂ:! D e AR,
7 B FHALO i KB, HIE
LR e . Fi ity e, HESEZ B,
e BETLEL N, B

A0 IRER AN

_
S A
¥R Y R
% 1= D R, N

fham L,
4, AR,
BLat, b

fE HEB Y DBOR AB LV E S LA
BT MkIC & 5 R
7 REH -

HEEHIREE

B, RH, BH), HFL o4 00HBUIBIT
B EAATEY R ALY B, KU O REAATE)
WS- AR O H 2 BRI ESN TS
D, FRICERBEEN R BORNER OB 2 B L
Twa., ZZT, HAATE & SRENZHE O B
W2 YT AT SE 2 B 5 (EATEN D
A B P 4 DB ZE IO W T U, Rhodes 5% %
ZH).
2. EMTEHERENER & DOREE
Sugiyama 5 1%, HFIER S 2 7 4 (Geo-
graphic Information System: GIS) 2 & 0 5¥Aili L 7z
WREBRBIO®H LEL L7 L CHLIERE & o B
DWTHREZIT>TWwb, HEEEOY +—A ¢
V74 GEBOEREYE, #HarsE, tHAHO%
Bk, HEHAO7 7 & 2) MRV E K
Pix, BRED L VIEEVHIRICEG LD b

i XS, BH 8,

B OF3E ok,
s B~ O BE
A AR R, BRI
B, B s EHE ~ 0
A7 47

BRI

HATH - FUR AU %,

BEHS, Wik, 22 i

BETOEMTRHERY
ki

LR, 7 ¥ AR -
= — A, BANRE
(F L, 2af—>)

B TR
JED T YA v
ST FE ERE
UA—=HEY T 4,
BE L, ik 7 7
R, BT A

T B 7 22k B
O DATE AR S

EEL S -
O ERT A

> TS &%

G i - B B ~ 8
s i, (RIS 57
u 7T n e
775,
7 Mg - romk,
Tl 75 - e B
ORI fid- 7 7 &
R B T
RS~ W
T

KA, %,
KRB

BARE

®5 REMATEOIIOSAHILETIL

Owen 57

146 | BE#EE 5215 $E25 2013%F



PENAT B D17 By ik 7E

—H¥E 7 L CHIER AR 15% o7z, F 72
Ding 5 13, f£FHZ L TWARVADEE, 74—
HE) T4 OEEIHNT L EHBERE O 4 FHOH
m#z23% b4 2 & 2@t L.

Frank 5" 13, GISIZX > TEHliLz + — %
YY) T4 OREESE & BB FRER IR D HEAT IR
DO AR LR R, THFAHPLHR TR
L, HAEEMENT &, BEOEEEDSE N
s, BE) (HE)HERL) (20E D R o BN
TEEARICHEET L E2RIEL TS, F72,
Kozo 5" D7 Tld GIS i X 5 HEEKD
T A=A E) T4 PR ANEECAIERRT, H
Bl - FEHREH 218,250 HELS 25 2 &
PHERIN TS, 2512, HEEEDOY +—7

v 5 1 2E M (Neighborhood Environment
Walkability Scale) 12 & - CEHlli L 728%2™ T3,
THAHPZHETH L L, Sl - HiJLED T
FELTWBHIE, BEPREETHLHIE, 7IVEF
Y7 (FNNEIROER) PP &iE, HE)
Hip Ex R U2 BEAC X B2 BB Z &
W LT/, —70, @iz wTd HE)
HOMA & BRENEROMEI TN TS, Z
Do CIZHBY I X 2 BB RIS ﬂ%k&
BN HY, R % - 72058 b B
D, BHEEZ O 2 R e IS E S R B E
W& B EEFHSRN EHE SN TV S,

=T, NVF—D7  MEOBAZRZIZL
72 Van Dyck 5 D7 X, v+ —HEYF 4
FHWADH P AAL D S, ACHE (439.85

H vs 403.4%3 H) B X OFBIREHIGIC X % FEEAL
W] (REARERICBIT 584 1 59.1% vs 56.2%)
WHBEIZEL, ITRETEIIF—AMTYTRK
E T SN R0 AR & 3 OfE R 2R L7z
ZDD, AT E KRE BRI R L 5 E 4 T
(&, EEIATE) & BREEI SN & OB & SR IR
AL TV RBEEZ R LTV 5

VI EE(ITE) 2 & § B9 A EDRS & FH

Otten 5" 1%, RMIZBUT 5 A ATE) %2 5§

HiYC, —H3KHUEFLERHEL T8
RE - 2RI, FLERY 27 b YR
7 A Y720 07 L PR O LR %
25 L, HENWWIZT L CHIEASHIR S L5 A A)
ZFH L7 3 MO AT L E AR R I T
W RCTICEDME LTWa. TORE, v
ARETIE T L EHHIERE %61 % A3 62 L %
WSz L7z, %72, Gardiner 5% O % %t
ZUIZ LA ABIZETIE, HITOa VT4 »
7 (BEREOWEH) B X O AMERROFHKIZ
6%1@To@i&%ﬁ&%b&t7m77A
(Stand Up For Your Health) (2 & 1), #EEAES
PHEIZEAYTS (3.2%H) & & HIZHEMNATE)
Tl oA B (4.0l H) 255560
7z
HFh OB ATE 2 T 5 M & LT, Evans
SYI Y T U h 5305 T L R ATE O Tl %
29732 INAE (Point-of-Choice Prompt) DREME &
WL ATEN O EEVEIC T 2 8H & A G bE
AR E RCTICK DG L, I H %
T3 H3EEs HIZB1F %3050 P E o R 24T E)
BEERIER (1 HIZHD 2 HA) OUEEICHERT
HHIERZWLMILTWS. F72, Alkhajah 5%
FHERMBICE DT, HALE VAL TOMEY
BERGY VRS LWL T — 7 AT —
v 3 ~ (Ergotron, Inc, Eagan, Minnesota) %
IAZATV, ALGY T ORI H314355
H, BXTwsHOBNERA977 HigA L,
TOMEN3 r AT THRH®ET 5 Z L IThZ,
HDL 2 L 270 — VES RIS 5 2 & &R
L7z, F72 MO =2 25— a reflvi:
4 B DA AF5E (Take-a-Stand project) Tl
b DRI H36653 1, HigA 3 5 & &b
W - ST B X S IRE 7 & oo FBinyfd
REBIZHEUE/EDLHDOSN TV LY, HE, o
T—2 A5 —arEHeEEARNSmZ, #
MmN (V== v 7, ERERROMS L)
BIOEASNA GHAB & OEBFEIR) AL
be7: WM 7T 75128527 A%—RCT

147



W - A2 - L - 5E6H - ik - OWEN

(Stand Up Victoria Study) 25+ —A b5V 7DYE
7 B TN D BATEARBI O R 2RI D
NTBY?, SHROMEREITEzND L AT
H5b.

VI IEF>XDORREEIEE - BEBRANDICH

A AHE T S IRE B B O fr g R m I R &
W&, BEMATEIOWE 28 U Ro < DICH
TEHEAFICOVWTHOTNTEHEBEREINS L
I o TE 2014EICAFKSNZRENCBIT S
BIKiGENIG4TH B [Start Active, Stay Active |*
Tld, REROAEICDDHEHED L DICHST
5 HEE 0= LK, HE, MEZEICETS
SR ICNZ T, FELINLEMRETTOHLYWS
ERICBWTEMFHM 2o & 23E[HLTH
0, BADOB4A, TAl adults should minimise the
amount of time spent being sedentary (sitting) for
extended periods (T XTOHBAIZEKRMIZH25
JED B 7 (BEAL) W2 TE 572047535
RETHD)] Lo lNEIEDATNTVS,

F72, REAR—=YEFAZOFRYITH S [Quan-
tity and Quality of Exercise for Developing and
Maintaining Cardiorespiratory, Musculoskeletal,
and Neuromotor Fitness in Apparently Healthy
Adults *Y 1235 T &, [in addition to exercising
regularly, there are health benefits in concurrently
reducing total time spent in sedentary pursuits and
also by interspersing frequent, short bouts of
standing and physical activity between periods of
sedentary activity, even in physically active adults
(GHEI A TS 2, E@MISESE§ 2 2 L2
2T, RIS 208 5 L7z, JEAATE)
DEMITHEII L o720, FEH O S IKGE) 21T
) EW LS THREIRD D 5) | &0 725
Y, ERAOLIRERE R TR, A
DHEFRE « 0] LIRS EB O =R BT 5 Rk
ZECIR TN 2 T, IHEI 22 IS BT b R IR
] 29 5§ 2 & REAATE) & hilr 3 5 2 & 2 38
LTWw5.

148 | BE#GEE 5215 HE25 2013%F

BURTIE, TN OFa0 i B HEAT IR H] & %
59 Z L RENMATE Z 3 5 2 & O E IR
NBIZEEF 5> TWB25, FEAATEINIZE DI
ATWELF—=Z T 7T, BFH S [Taking
Preventative Action| & \»+9 National Preventative
Health Taskforce {2 X % #itti [Australia: the health-
iest country by 2020 (2RSS 2D LEH LR
SN, Wk AR - G, 2 BUBEIRE, b
BREEZ P T 572012, MG TORMY R %
UETHIIREL WD, T2, LI E
Mo, RRHOBEMATEIAMEEIZS 7257 R
BN ATEIAE: LR W H~NDOR D & 212 L,
JERTRER 2 IR S 3 720D BAR e v v b2 BIR L
723 # [Sitting less for adults| d FIiTE N TH
059, BUEEAATENC T T OB MA IS 2%
SAEB SR DD B .

VI PEEGLITEMRZRICH (T B SERDERRE

FERTAT BT SE %2 HEE L T BRITIE, Bk, %
ANDRFED L DIZBWTHEIR SN T E 7o SR
D HRIEB ORI 2 72T, JEAATE DU E
DA S NEREHEZHHE L TBL ZEAPHET
HbH. ZOH, TNF TOREEMATEINIZE DR
POBEECTIRIRTE iR Ay —T LT
&, [Stand Up, Sit Less, Move More, More Often
(T&R7FuE, WH#EERNEHIZL, LT
%, LVHEICEIZ )] Lo NEDHIG
LWESR 55,

ARG B TEESE 2 b 2 T b VT & 72 A
ITEIEFE O BB B ] % AT B DAL AT IS
THH L 720, SR OB 2 L T
WS 72DICHELZLEZ DML [T & OFED
o272 (K1), B 1IZOWTIE, W
2 TR 7-AREOMIZ I L LoD, NIRRT
AP & 2 FERZAT B RERE 2 05 A L 72 i1 & 3k —
MEFEOWROERR, WHOMRE ENT 2 5
HEE O RLEOMADPLETH L. JHH 3R
4 OFEE LT, ZBINEHINS X 2 KA TE)
FREEZ F 7 MEWTIFZEIC & 2 Meahiain 2, BEAZAT



PENAT B D17 By ik 7E

®1 TEHEFZOREACEDICRAEZHRIC U EMTHMEDSEORE

TTEYE A DRERLA D 25y

FLAKH) 70 08

JERZATE) & AT 7 b

RL ) ok ok

- PUS BIER & GEIT S % 720 O B 2 % i 1) & BFZE O F
- NGE BRI & 2 FRAAT B R O TG
- T OBEIZ BT B ARG R 729 B E O

JEE AT 4T Bl D 5 Tl 72 7R

R2 e 7 i o 5

« WEAE O PENATE) 2 w6 O B TRHI S & B AR O B %€
- BERLATE) % BEAl9 % 0T L W BRER O Z U O RRET
- BERLATBY O B N % G 2 B L W IRER OB %E

[ R HERLAT B D 534

RIS 5 ooms o

AR NIRRT N 2 8 L 7245 5E O FRALATE) O 53475 O 15 1
- BERLATB) D ZS B R 2 48RS B HEWTRIF7E O 92 1
- N EEFTEHIGNC X 2 HERLATEIREE O H

o . AT BT IR 2 WIS % RN %
i 4 i%g%g%%ﬁg R RFSEAN & 2 HE AT B B o 5
‘ AT B S % BEEI B & Ao B o ML A F oM
L R OEEATI DY E T AT T 7T ORI L i
REREAT BN ey g E O ) 7

- FEAZATEY O (2B D B BEA R - TR R ORI

IV 5V ADNREE

FIHG peot . g~

- $5EF - W EOJHRHE DR
- AR - AR S0 S OB S & RE
CRPROER S NI AT 0T T 2O KM OB & G

BB E R %2 I HGET L T S e F
LweiEbhs, ULogERzE» LoD, FH
S5OHEE LT, AATEY T LAOEMRIER
JERLATEY D YR B D 2 A DWW TR
LI LNL. JHE6 B LTIE, fRER
FIIZAD bz X v & — Y DK EDOIEIRR L
TR OB & RS B i EIC R 5. F 7z,
JENATE OB R TER SN2 T 0 7T A%
HERICEILTH720D T VAL =Y aF Y
P —F DREMGIAT> TV RETH 5.

VAR, bAETHF LERER A7) — v ¥ 4
2 % U EAATENIFZE D R DS S S oo &
LA FREZOMIIBRNTZEN) TH L. L
®ix, R1LICBETF7-LO HEEHRT 57200
WFIZEITM A C, FEMATE AR E A2 5 &2 23
A = AN T RS B 720 DEBRIE? 2 S 512
M ICHEAE L T BEDNH L. —HEDL S
WO RE MEREE R G SRR, Lo
L9 BRREOMEMATE % & D < S WO THIN
TR EZ PRI TE 50 &\ o 7z SR
WAL, REEICBT LS ) IR
L 721/ 2B 7 &1 BRI 22 I HY RO X

M, RRAEAE OB R WA S THMIEH S M5
CLZOBNBHTHSY).

T &

ARilL, 2011~2013 (F%23~25) 4F M 1T Bk
NENEDS AT v & — AR E [V—Y v
R=T T AT ERGH LB ATHATHOE IS
BW%E (23-A5) ] B L OFAHKY:A K — Y B4
Bra—n"VCOETursn [775747 54 7%
W25 2R =Y FE] 12RO —EFTH 5.

X #

1) Sedentary Behaviour Research Network. Standard-
ized use of the terms “sedentary” and “sedentary
behaviours”. Appl Physiol Nutr Metab 2012; 37:
540-542.

2) Owen N, Healy GN, Matthews C, et al. Too much
sitting: the population health science of sedentary
behavior. Exer Sport Sci Rev 2010; 38: 105-113.

3) Owen N, Healy GN, Howard B, et al. Too much
sitting: Health risks of sedentary behaviour and
opportunities for change. Research Digest published
quarterly by President’'s Council on Fitness, Sports &
Nutrition 2012; 13: 1-11.

4) Dunstan DW, Howard B, Healy GN, et al. Too much

149



W - A2 - L - 5E6H - ik - OWEN

sitting—-A health hazard. Diabetes Res Clin Pract
2012; 97: 368-76.

5) Owen N. Sedentary behavior: Understanding and
influencing adults’ prolonged sitting time. Prev Med
2012; 55: 535-539.

6) Salmon J, Tremblay MS, Marshall SJ, et al. Health
risks, correlates, and interventions to reduce seden-
tary behavior in young people. Am J Prev Med 2011;
41: 197-206.

7) van der Ploeg HP, Chey T, Korda RJ, et al. Sitting
time and all-cause mortality risk in 222,497 Australian
adults. Arch Intern Med 2012; 172: 494-500.

8) World Health Organization. Global recommendations
on physical activity for health. Geneva, Switzerland:
WHO Press, 2010.

9) Dunstan DW, Barr E, Healy GN, et al. Television
viewing time and mortality: the AusDiab study. Circu-
lation 2010; 121: 384-391.

10) Veerman J, Healy G, Cobiac L, et al. Television
viewing time and reduced life expectancy: a life-table
analysis. Br J Sports Med 2012; 46: 927-930.

11) Matthews C, George S, Moore S, et al. Amount of
time spent in sedentary behaviors and cause-specific
mortality in US adults. Am J Clin Nutr 2012; 95:
437-445.

12) Patel AV, Bernstein L, Deka A, et al. Leisure time
spent sitting in relation to total mortality in a prospec-
tive cohort of US adults. Am J Epidemiol 2010; 172:
419-429.

13) Warren TY, Barry V, Hooker SP, et al. Sedentary
behaviors increase risk of cardiovascular disease
mortality in men. Med Sci Sports Exerc 2010; 42:
879-88b5.

14) Katzmarzyk PT, Church TS, Craig CL, et al. Sitting
time and mortality from all causes, cardiovascular
disease, and cancer. Med Sci Sports Exerc 2009; 41:
998-1005.

15) Grentved A, Hu FB. Television viewing and risk of
type 2 diabetes, cardiovascular disease, and all-cause
mortality: a meta-analysis. JAMA 2011; 305: 2448-
2455.

16) Proper KI, Singh AS, van Mechelen W, et al. Sed-
entary behaviors and health outcomes among adults:
A systematic review of prospective studies. Am J Prev
Med 2011; 40: 174-182.

17) Van Uffelen J, Wong J, Chau JY, et al. Occupational
sitting and health risks: a systematic review. Am J

150 | BfEHGE 215 25 2013F

Prev Med 2010; 39: 379-388.

18) Wilmot EG, Edwardson CL, Achana FA, et al. Sed-
entary time in adults and the association with diabe-
tes, cardiovascular disease and death: systematic
review and meta-analysis. Diabetologia 2012; 55:
2895-2905.

19) Thorp A, Owen N, Neuhaus M, et al. Sedentary
behaviors and subsequent health outcomes: a system-
atic review of longitudinal studies. 1996-2011. Am J
Prev Med 2011; 41: 207-215.

20) Craig CL, Marshall AL, Sjostrom M, et al. Interna-
tional physical activity questionnaire: 12-country reli-
ability and validity. Med Sci Sports Exerc 2003; 358:
1381-1395.

21) Bull FC, Maslin TS, Armstrong T. Global physical
activity questionnaire (GPAQ): nine country reliabil-
ity and validity study. J Phys Act Health 2009; 6:
790-804.

22) Rosenberg DE, Bull FC, Marshall AL, et al. Assess-
ment of sedentary behavior with the International
Physical Activity Questionnaire. ] Phys Act Health
2008; 5 Suppl 1: S30-44.

23) Rosenberg DE, Norman GJ, Wagner N, et al. Reli-
ability and validity of the Sedentary Behavior Ques-
tionnaire (SBQ) for adults. ] Phys Act Health 2010;
7: 697-705.

24) Healy G, Clark B, Winkler E, et al. Measurement
of adults’ sedentary time in population-based studies.
Am ] Prev Med 2011; 41: 216-227.

25) Clark B, Sugiyama T, Healy GN, et al. Validity and
reliability of measures of television viewing time and
other non-occupational sedentary behavior of adults:
a review. Obes Rev 2009; 10: 7-16.

26) Evenson KR, McGinn AP. Testretest reliability of
adult surveillance measures for physical activity and
inactivity. Am J Prev Med 2005; 28: 470-478.

27) Salmon J, Owen N, Crawford D, et al. Physical
activity and sedentary behavior: a population-based
study of barriers, enjoyment, and preference. Health
Psychol 2003; 22: 178-188.

28) Chau J, van der Ploeg H, Dunn S, et al. A tool for
measuring workers’ sitting time by domain: the
Workforce Sitting Questionnaire. Br J Sports Med
2011; 45: 1216-1222.

29) Chau J, van der Ploeg H, Dunn S, et al. Validity of
the occupational sitting and physical activity question-
naire. Med Sci Sports Exerc 2012a; 44: 118-125.



PENAT B D17 By ik 7E

30) Clark B, Thorp A, Winkler E, et al. Validity of self-
report measures of workplace sitting time and breaks
in sitting time. Med Sci Sports Exerc 2011b; 43:
1907-1912.

31) Matthews CE, Chen KY, Freedson PS, et al.
Amount of time spent in sedentary behaviors in the
United States, 2003-2004. Am J Epidemiol 2008; 167:
875-881.

32) Chastin SF, Granat MH. Methods for objective
measure, quantification and analysis of sedentary
behaviour and inactivity. Gait Posture 2010; 31:
82-86.

33) Kerr ], Marshall SJ, Godbole S, et al. Using the
SenseCam to improve classifications of sedentary
behavior in free-living settings. Am J Prev Med 2013;
44: 290-296.

34) Bauman AE, Ainsworth B., Sallis J, et al. The
descriptive epidemiology of sitting: A 20-country
comparison using the International Physical Activity
Questionnaire (IPAQ). Am J Prev Med 2011; 41:
228-235.

35) ChauJY, Merom D, Grunseit A, et al. Temporal
trends in non-occupational sedentary behaviours from
Australian Time Use Surveys 1992, 1997 and 2006.
Int J Behav Nutr Phys Act 2012, 19; 9: 76.

36) Sugiyama T, Merom D, van der Ploeg HP, et al.
Prolonged sitting in cars: prevalence, socio-demo-
graphic variations, and trends. Prev Med 2012; 55:
315-318.

37) Owen N, Sugiyama T, Eakin EE, et al. Adults’ sed-
entary behavior: Determinants and interventions. Am
J Prev Med 2011; 41: 189-196.

38) Rhodes RE, Mark RS, Temmel CP. Adult sedentary
behavior: a systematic review. Am J Prev Med 2012;
42: e3-28.

39) Sugiyama T, Salmon J, Dunstan D, et al. Associa-
tions of neighborhood walkability with TV viewing
time among Australian adults. Am J Prev Med 2007;
33: 444-449.

40) Ding D, Sugiyama T, Winkler E, et al.: Correlates
of change in adults’ television viewing time: a four-
year follow-up study. Med Sci Sports Exerc 2012; 44:
1287-1292.

41)  Frank LD, Andresen MA, Schmid TL. Obesity rela-
tionships with community design, physical activity,
and time spent in cars. Am J Prev Med 2004; 27:
87-96.

42) Kozo J, Sallis JF, Conway T, et al. Sedentary behav-
iors of adults in relation to neighborhood walkability
and income. Health Psychol 2012; 31: 704-713.

43) Van Dyck D, Cerin E, Conway TL, et al. Associa-
tions between perceived neighborhood environmental
attributes and adults’ sedentary behavior: findings
from the U.S.A., Australia and Belgium. Soc Sci Med
2012; 74: 1375-1384.

44) Cervero R, Murakami J. Effects of built environ-
ments on vehicle miles traveled: Evidence from 370
US urbanized areas. Environ Plan A 2010; 42: 400-
418.

45)  Zolnik EJ. The effects of sprawl on private-vehicle
commuting distances and times. Environ Plan B
2011; 38: 1071-1084.

46) van Dyck D, Cardon G, Deforche B, et al. Neigh-
borhood walkability and sedentary time in Belgian
adults. Am J Prev Med 2010; 39: 25-32.

47) Otten JJ, Jones KE, Littenberg B, et al. Effects of
television viewing reduction on energy intake and
expenditure in overweight and obese adults: a ran-
domized controlled trial. Arch Intern Med 2009; 169:
2109-2115.

48) Gardiner PA, Eakin EG, Healy GN, et al. Feasibility
of reducing older adults’ sedentary time. Am J Prev
Med 2011; 41: 174-177.

49) Evans RE, Fawole HO, Sheriff SA, et al. Point-of-
choice prompts to reduce sitting time at work: a ran-
domized trial. Am ] Prev Med 2012; 43: 293-297.

50) Alkhajah TA, Reeves MM, Eakin EG, et al. Sit-stand
workstations: a pilot intervention to reduce office sit-
ting time. Am J Prev Med 2012; 43: 298-303.

51) Pronk NP, Katz AS, Lowry M, et al. Reducing occu-
pational sitting time and improving worker health: the
Take-a-Stand Project, 2011. Prev Chronic Dis 2012; 9:
E154.

52) Baker IDI Heart & Diabetes Institute. Physical
Activity and Behavioural Epidemiology, 2013. http://
www.bakeridi.edu.au/research/physical_activity_
behavioural_epidemiology/ (Accessed 31 March
2013).

53) Devies S, Burns H, Jewell T, et al. Start active, stay
active: A report on physical activity from the four
home countries. Chief Medical Officers, 2011.

54) Garber CE, Blissmer B, Deschenes MR, et al.
American College of Sports Medicine position stand.
Quantity and quality of exercise for developing and

151



W - A2 - L - 5E6H - ik - OWEN

maintaining cardiorespiratory, musculoskeletal, and
neuromotor fitness in apparently healthy adults: guid-
ance for prescribing exercise. Med Sci Sports Exerc
2011; 43: 1334-1359.

55) Australian Government, Taking Preventative
Action: A Response to Australia: the Healthiest Coun-
try by 2020 the Report of the National Preventative
Health Taskforce. http://www.preventativehealth.org.
au/internet/preventativehealth/publishing.nsf/Conte
nt/6B7B17659424FBE5CA25772000095458/SFile/
tpa.pdf, 2010 (Accessed 31 March 2013).

56) National Heart Foundation of Australia: Sitting less
for adults. Retrieved from http://www.heartfounda-
tion.org.au/SiteCollectionDocuments/HWPA-Sitting-
Less-Adults.pdf, 2011 (Accessed 31 March 2013).

57) Inoue S, Sugiyama T, Takamiya T, et al. Television
viewing time is associated with overweight/obesity
among older adults, independent of meeting physical
activity and health guidelines. J Epidemiol 2012; 22:
50-56.

58) Ishii K, Shibata A, Oka K. Sociodemographic and
anthropometric factors associated with screen-based

152 | BE#EE 52145 $25 2013%F

sedentary behavior in Japanese adults: a population-
based cross-sectional study. ] Epidemiol 2013 (in
press).

59) Kikuchi H, Inoue S, Sugiyama T, et al. Correlates of
prolonged television viewing time in older Japanese
men and women. BMC Public Health 2013; 13: 213.

60) Kim J, Tanabe K, Yokoyama N, et al. Objectively
measured light-intensity lifestyle activity and seden-
tary time are independently associated with metabolic
syndrome: a cross-sectional study of Japanese adults.
Int J Behav Nutr Phys Act 2013; 10: 30.

61) LiaoY, Harada K, Shibata A, et al. Joint associations
of physical activity and screen time with overweight
among Japanese adults. Int ] Behav Nutr Phys Act
2011; 8: 131.

62) Hamilton MT, Healy GN, Dunstan DW, et al. Too
little exercise and too much sitting: Inactivity physiol-
ogy and the need for new recommendations on sed-
entary behavior. Curr Cardiovasc Risk Rep 2008; 2:
292-298.

(Zf+ 2013.3.26. ; =¥ 2013.4.18.)



PENAT B D17 By ik 7E

Science of sedentary behavior: application of the
behavioral epidemiology framework
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Abstract

Background: In contemporary society, prolonged sitting has become pervasive in our lives across many set-
tings, including transportation, the workplace, and the home. There is a rapidly accumulating evidence that
large volumes of daily sedentary time (typically in the contexts of television viewing, computer use, work-
place sitting, and time spent in automobiles) are adversely associated with cardio-metabolic risk biomarkers,
type 2 diabetes, some types of cancer, and premature mortality. Importantly, these detrimental associations
remain even after accounting for time spent in physical activity. To inform future directions on sedentary
behavior research among adults, the present paper reviews the evidence from recently-published studies,
applying the behavioral epidemiology framework.

Contents: This review includes evidence on the relationships with sedentary behavior (too much sitting) with
health risk indicators; self-report and device-based measurement of sedentary behaviors; the prevalence and
trends for key sedentary behaviors; an ecological model and the environmental correlates of sedentary
behavior; the effectiveness of interventions to reduce sedentary time; and, an overview of public health rec-
ommendations on reducing and breaking up sedentary time.

Conclusions: Future directions for sedentary behavior research are as follows: population-based prospective
studies using device-based measures to better understand the impact of sedentary time on health outcomes,
prospective studies to clarify the multiple levels of determinants of prolonged sitting time in different life
settings, further intervention trials to reduce and break up sedentary behaviors in domestic, workplace, and
transportation environments, translational research (such as mass media campaigns) to spread messages
about reducing sitting time in daily life, and experimental studies to determine underlying mechanisms and
dose-response relationships.

(JJHEP, 2013 ; 21(2) : 142-153]
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