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AITEEOEDIKR T EHE, B LICAEELEL 2 &L 2 NI ST /R H 5,
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AW TIE, mlE PN EM L CHRAEEL SR OOHKROB E 2 [ S IRkhE
(physical function) | & #3%7T % (Fig. 1-1), mE#cisT 5 E Lz B EAEIEIC
X, BEAEIREE (activity of daily living: ADL) 33 & FEXN 2 FREIZI 1T 55 Dla|
D OENE (self-care) 721F7 T7e<, B TORTORSE, HHEORBE CE2ETANN
BEEHEN/E (activities parallel to daily living: APDL) 349% X [&E72 <4795 Z EBAMET
& % 3539, Bouchard et al3V| X 2 I31T 2 H IABERE D SR MR R 2 £ L
TEY, M5 (muscle strength) |, T (balance) |, THAIGHE

(coordination) |, [Zk#k{: (flexibility) |, [H#AE (endurance) | ZZ51F T\ 5,
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(R OBE), TR - BEVEH) 2B L T0WD, Zhb OEIEIL ko S RHhE
D IEWER R ARE R D E RN I N D728 39, T ORERER OFEFRT ko 5 5
b szl insg,

g O S AHERE L RIZE TR D HEEE LT MK (&) RdY, FEH
O 40 E bR OAETER ) 2 THERERIC B VL U C B AT 2 MV IS 23 72 O O H Ry
BERES)) LERL WD, mlnE 2 gL LIeGa, JIRRERE & (87113 b
NDZEMBNT 3, RBFETIT [ RERE) ISHi— L CRefiT 22 & & L7,

AWFFETIE, FHEART —~ AT 2 MO R ZE O JIE AR RS X0 G-
SN DOMEREOMRIRE [ IRMERE) & LT,

Physical function (PF)

Activities of daily living (ADL) (Mahoney and Barthel, 1965)
Feeding || Dressing/undressing || Toileting
Self-care

Bathing || Transfer (walking, climbing stairs)

Activities parallel to daily living (APDL) (Tsuchiya et al., 1992)

Walking outside | | Household | | Work || Leisure

Basic elements of ADL and APD (Bouchard et al., 2014)

Muscle strength | | Balance | | Coordination | | Flexibility || Endurance

Fig. 1I-1. Summary of physical function in older adults
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A 23T D FIHHEAE (lower-extremity physical function) &%, H{kD 5 B
(T ofhE 2457,

E R O REREOFBIC AN DD BT —v AT A MY, HEHERED O
LEBOBRERZMNTEITEND 39, Thbb, JEAT7 43— AT A MIHE
B35 H—~DOHREREERZMINT 52 LIIREETH D 4, £ TR TIE, &&
RRT p— AT A PN EITFHE L TV D FRBEREEER 12O\ T, SETHISE 254249
EBEIERTHIL L Lz, AW TR FRMSRERIEE B IX, BIRA ESL B
M, 5L H B30 FFHE, 5 m @HE AT, timed up and go, &5 EIRLULHKT
[#, 6 2MIATHRED 6 HE TH Y, BARA B HIFMIZ N, 5 B35 B2 D
REFIIAG 77, 5 m il HE AR TREMIFAMTEE ), timed up and go 1T BB EIRE /), SH 3
REGSRF NI EOGYE, 6 AT 2FFrA 1 L EF LT (Table. 1-1), AWFIE
TINHO TIEAERERAIEHEE 2 W BHIL, BEAEESEE OBENRHRE SN TE
D 3340, REROERE 560 A HAEIEEERE 3ODFAELBET 5 Z L lE ST
LI THD, ok, TNEND TEMERERERE & AFEFEIERS LT A 74~

N OBIEIZOWTIE, T35 T ESCEIFZE ) I CRERIZIR R 5,

Basic elements of physical function

LEPF items Main element (Bouchard et al., 2014)
Single-leg balance with eyes open Balance
5 repetition sit-to-stand Muscle strength Muscle strength
; . - Balance
5 m habitual walk Walking ability
Coordination
Timed up and go Mobility Flexibility
Choice stepping reaction time Reaction Endurance
6-m walk Endurance power

LEPF: lower-extremity physical function

Table I -1. Main element of lower-extremity physical function items
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HE L HIREREE A= 1 7T JMIOWTIHRBEEICIE, NEEh7' e 7T A
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ITHEEDFER A EAEIMEO TRIRF & LTEIRSN I Z L 2HE L TWD, 77,
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VA, AL B S0 R, REROBEWEREREE & B AETEBIERS O FRIK T & 72
LT EEWMELTND,

By IREERE & BRI 4L & OBDE G A ST 5, Moreland et al. DA 71 & #i=f8 o
BEIZOWTAZ T T U 24T, AR ATEERO U R 7 BEWR LD Z LR 60
LTS, 61T, ThkE BRI OEEEEAITR T 54 v Xtz % & TR 7
IZBWTEWZ L AR L TWD, RUSKFFIZHE B L7z Lord et al. 9D & Tl, 1B
JERF T 2 1 FH ORI AEZIEE X HBIT2HIETH L Z LR ENTND,
B D SVITERB ORI T2 F L O TERY, i), Ftk, FHRFAT DK TG
FOIEENBITREDDK T2 b L, BEEZFETHZEERLTND,
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SPBRETAZ LR LML o TWND, F 2 TR TR, SEEICB AT 4 74X
Y ROFEEWOBIENG, THEREOR EA2 B E LIZE# 7 2 7T AIZHOWTHR
FHTHrz L LT,

E2f THEEDREEICET IHE

AR O, BATREINIEL 2T A 7 A X FOTRIAF £ 705 29, AT, P
PO 1, BOGHEe & O % 72883503, TN ZHURBEPE A A F AR EMED RS 72 & 0
TRIRA L2 Z ERHABLNERSTND 46, ZDIw, FEAERRILH — OF Ml fiEtE
T, BROEFELZMNTEZAMCTHET 2 2 L REE LW EERBND, £TZ,
EnE OB AERE (FRBEAE) ORIEZ 3 272 5 BT, B AETREIEZ K9 25 HlE
PWEFE LN E SN TS 3, AFAIREEORERMN2FLM R E Th % Barthel index3?)
T, AEAEIEOEREHREZORSF (feeding), @HFF 122Dy RA~DOBR
(moving from wheelchair to bed and return), @#% (personal toilet), @ ko L
#{E (getting on and off toilet), ®A¥ (bathing self), ©#*T (walking on level
surface), (DFEB¢F- M (ascend and descend stairs), @5z (dressing), @HEFE =
> kE—/ (controlling bowels), @HEFE=> k12— (controlling bladder) =434
LTW%, Ml CH AL LT 2 E e @i 128V T, EI2@©#T (walking on level
surface) XCOREEAFE (ascend and descend stairs) (ZB3E 32 FIAERE A n) L =+
% Z & T, IEB R TR~ DOREHZ D72 30, PRI ENEO T D &2 6
N5,
TIHEREOFE O 5 © B & ATEEEICITRIE & LT, ST & 5 W 30 29,
R B O H XY FEE] 52, 235 0 2 DOl OEME & final O EEZ A A
7z timed up and go%¥72 EDWEN DD, T D OWE TR 22 EML 2 LB &

T, Mt D 7 ¢ — L FA TIA < AW HATN D, NI K DK T 2382 T o 5 Pk
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(1) miEZxdRe Lo 7 v 77 AORH

O TdbgRER EA BRY & LEE 7 1 7T AORE G E LT, e
), N7 RE), AREFAENN DY, ThETNEEOMEM T TWD, £Thb
DIEF T 1 7T LZBT D, mEEZMNRE LIchE B EE /AR L LTga 0%z
BITIED R E B WTENRE OREDH TS D, FEFR TIE, EEFREIL METs
ZAWTIHI SN2V RES NI 52 LRZVD, &l TS AR KD
NEPRELS 2D Z 06, ERIAVETITRED X 7r—/La W THIE L, 8 ADEKTIZ
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(2) f577H8 )
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TN 1B, ZORICEI LT, Liuet al.?p FAL /1t EE) 21T > 72 7 & AMbtk
WERBRD A 27 F V) 2 ZFEh L TRV, TR Om LGRSO b, BITHER 7
IMODILH ER D 2 LI L THRNBO NI Z L2 @i LT\ 5,

(3) /N\T o AiEH)

NT U ATEENZE LT, Howe et al.82|3/ N7 L 2D E& B L LTokkx 7S~
077 LAOMREELDTEY, MTABERZRITITIANT CAOM ERFEO biizns, 186
BRFIZIIEDBHEE L T &3 LTWbD, £72, Lesinski et al.®3 /N7 > A iEH)

T e P IZOWT A X T U 22 AW TRET L TR Y, HIRIE 11 @M
5 12 JEFE], BT , REfIE 80 3705 45 3 ANT v ADM FIZEE LW &
ZHOMNZ LTV D,

(4) A1
AEAFERL, TREFSEEE L TCUyr—F 0 0 HNWLNTEY, Z0MIZY g%

n%

RIEH)

YT, WA VT, BEBRRE, X UR, KBFELREPANLNTND 9, £ORFRL
T, i ORKEEAEREOR EIZARTH Y, FHCHRRBFEHEIED 60%705
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T0%DFREE, 20 ML EOWIMIT 725810, KVRPRENWZ LBRALNE RS
TW5D, £z, Ut —F U TITBEFATI DN O F R ~D R BBD HN TN D,
Rooks et al.69|3%& H D_X— A TI772 9 A OB OREIFEIC LD U+ —F 0 7 D%
RERF LTV D, BENZRERIFIEL, 74+ —F% 0 7 ORERMIZETOSME TH
UL LT, HLEIBEBNMECENRTND, 10 7 ARIONAK T, BIIRAELH
RE[E], 22T DN T U R, BT MR, BOGRER, MBI~ DR A2 580
TWn5,

—0F, U —F Ik o THEFAENBEMT 5 LWV I ME LR SN T NS 6365,
ZOHEMAE LT, HITRMNEL 225 2 & TIERAOHENIHEZ 5 Z L, &ETHIC
KON RATH DT o AEHZAT O RN T +—F T OFERIZETHNTLE D
TERENFETHNTND 3, RAMRD 601%, U4 —F 7 LI AEOBEIZ O
T, THEHERELZ GTEE ) 27 ORAEINTHRETL, B8 ) 27 2L <RALTVD
DIFT +—F VT ERIC KV BEFAENRL < Ro TV DA Z R L TW\WD, T
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Table II-1. Definitions of behavior change techniques2?

Variable
Barriers management

Behavioral target

Behavioral-type

intervention components

Cognitive-type

intervention components

Counseling

Disease education

Feedback

Goal setting by the
interventionist
Goal setting by the
participant

Health education

Motivational-type
intervention

Problem solving
Prompting

Referral to community

resources

Role modeling

Self-efficacy
enhancement

Self-monitoring

Supervised exercise
intervention

Note: PA=physical activity.

Definition

The intervention encourages participants to develop ways to overcome specific
barriers that prevent them from engaging in PA. The report must specifically say
“barriers management.”

Whether intervention targeted only PA behavior or PA behavior and another
health behavior (e.g., diet, medication adherence).

Interventions that engage participants to actively change physical behaviors.

Interventions that facilitate a change in cognitive processes, attitudes, or beliefs.

The intervention must involve face-to-face or mediated (e.g., telephone) verbal
interaction between the interventionist/provider and participant.

Education may include topics such as disease education, symptom management,
PA benefits related to chronic diseases, interaction of PA and disease, self-
management strategies; safety and PA. The primary focus of the education is
centered around disease management and disease education.

Participants are given visual or verbal feedback based on (a) a comparison to a
group of similar individuals, (b) past performance data and, (c) nationally
recommended amounts of PA.

PA behavior goals are set by the provider/interventionist/research staff or through
pre-determined study protocols.

The participant/patient sets the PA behavior goals that he/she wants to achieve.

Education may include topics related to staying healthy and maintaining
function, PA benefits related to health promotion and illness prevention. The
primary focus of the education is to stay healthy and free from chronic illnesses.
Interventions that promoted independent PA behavior change, without observed
and verified exercise dose by the interventionist/researcher.

The participant/patient is prompted by the provider or interventionist to identify
general problems and strategies to address these issues to PA behavior
Prompting may include telephone calls, text messages, emails, calendars,
reminder cues in the environment. The intervention must state that these are
used to “prompt” participants.

Examples of community resources would include: Community centers, senior
centers, gyms that may serve as places where the participant may engage in PA
behavior. This item does not require referral to a specific exercise program.

This item entails involvement of an individual similar to the participant. This
individual may model PA behavior for the participant. The intent of this
intervention may be to motivate or increase the confidence of the subjects to
perform PA behaviors.

The intervention intent is stated to “enhance,” “improve,” or “increase” self-
efficacy. The study must state “self-efficacy” as either an intervention target or a
theoretical construct. There may be a measure for exercise self-efficacy at
outcome.

Participants are asked to keep track of their PA behavior. This may occur through
different tools that are provided for the entire length of the intervention such as
a pedometer, activity log/diary, calendar.

Interventions that required observed and verified exercise dose by the
interventionist/researcher.
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t, L <% “motivational-type intervention (EE-SI1TA)”, HAEFEMMIT “feedback

(74 =Ry 7)) IZENENRIET D EBEZROND, b DL DITEIERK
EEEAT 5120, FERRERFORA Y v 7 &2 ETe, IFFIZE < DOAH, BRIFHERD
WEEE IR D EHEE SN D,

19



(3) G

BAEGHIFRERNREICHETH Y 20, HABRMEERY -V ThD, SHGEHEEH
THIETEANTE=X Y U T ERITH ZENTE, BRI K D B IRIGE)ERHES B I
REZFMT DL OWETHD, BHGHENOREE LD AT~T 4 v L
B o =20 LA, SHGHEHIZHRETEOM LA TH D Z L 25T
%, Marion et al. IIATEVERELE & ZAUTHEGET 2 N 2 T2 AD FIRTEE) S~ D %)
Rai L TR, ZEGEHE I L 2R ROWKRITIBO DIRN-T203, HRTEN B DR
W EERT 22 L ThRhho /RN DL Z L2 WE LT D, — 7,
Petersen et al.22%, BEGEHEN & BIERE, BEEREICET D1 ®RE & AT Ol
MAOMFEERFIL T D, BEERE, 1 Y720 1 5 E 5L 2 & ORFERIE 2 Zor
L, ZOBEAICAST-BEEZRET D LW FIETIT> T\ 5, 3 » ARIOI ADRKE
R, BEBETIIEAD RN 7273, Sl ClE R F RO TR 2 L7z &
WE LTS, £72, Koltetal 8Ok, BEGEIOEFEMIMA T, FEAICE -2 BEERE

(1] - BT, (DB IRIEEN 2 b 2) 2O TITH 2 & T, TR o3
ROLNTEZ LERELTND,

DRETIE, RES sV)NEEIHETTIT S EE) 7 0 77 A L BREGEH AW B4
BERE DRAE DT DR E IR L T2, EENBEE IR ) ) ¥ERiEs), A 5
By, FHMEOEB) R A0 L TR Y, BEAEIT8 THAICRE L TW\D, TORERE,
MR CTHRELGH O35 S B IRIE B O fikfs

t

]

oy

BKE RO DT-DICHEMIZ LR U T-RET
1%, HESEEZERTE CWEENEL, SHICEESETHD 8 THEEMR LIZHE
IXEE T 1 7T LR 6 A THEE, 10 m FEESA TR & O FREERESMERL TV
ZEEBRLTND,

U boidy, BHGHERIC L BIREEEOR ER L0 SNDARERH L Z &,
BIERRE R & OITRVERFIEEZMAE DD Z & THRNIE LT < 7 5 ATREMEN
HDHZENRENTWD, HHGEHT Table -1 (TR LIZATEIARFED 9B “self-

20



monitoring (B 7E=F Y 7)) "B LN “goal setting (HIEXE) "OE 2 KS)
T2V =V Thd, HEFHIMBLOER) 7' v 77 AMTBW T HiE ARy — /LT

HHTEMNDL, AFROHEIEH ZEST LY —LE LTHNDSZ &L L,

(4) HEB)T 07T LSO NREE LB

bk X5 72iEE T w7 T Ao, FRISEEORN EE B LIcARELER SN
IRENTND, TOMREZRFIE LT, WHO 1% 2010 412 MEERED 72 8 O F {RIEE)IZ
RH9-2 [EEE) S (Global recommendations on physical activity for health) | 824 3§
LTHY, 65kl oGS CIIRBRIEECBE), (HHEESE), FHREHREs2s
To A T ESE) 2 PR CThHIVT 1 B 150 57 LL L, @M ChiuX 1 EMIC 75
UL EFEET D Z L AR LTV,

DNETIE, ERES <Y O DO RTEEEUE 2013] 89D HEHEL N T H 7DD FE
HEOFNITE L TORINTWHERNTOHA RTA L TT 7T 40 7 A K]
T I+10 (FTRAT) 4K 10 BEL< EE2E;NET O] LI A=V BITH
NTEY, EilE TlE 1 B 40 2 EOFKRFESH ZHLE L T D, £z, @FREAA 21

() 8TIX, 2010 FWfA T 65 bl Lo @l D 1 A Y472 0 OB E B M
TIE 5628 4%, ZMETIL 4584 HTH Y, 2022 £ ETOHEESEE LTHME T T4,

Mt 6 THZEDTND,

3. BATEBINTWVWLEE ST A

(1) FEF7' v 7T LOME
PRETIIZ OBEREKRTEH 1 77 ARFEMINATND W, EBEs OMREM I
~ =270 (BGETHR) BT, P2 ETESE S WIZEE 7 1 77 AONEIZ L 50RO

BEWEELOTRY, <2 Ui s sh Tl T BRI 5 2 2 R_ 2

21



LNDN, L7V x—2 g UTIEIBIRBELNIZS W E2HE L TWnD, SHIT, #E
Faiisfalid 1 el 2L 2 RIS IR W TR ER D T D E W O R Z R LT D,
FRAFEIZE L TUE, 2RISR ESEE LRV EIBRIH TS, £72, Suzuki et al.8o)
(R 2 MISAE (il & kb5 & L 72 AR 2 (L FLiGRBRIC K 2856 TR T A TIE, 6 % A
W OER) 7 1 77 MM XV TG 71, BfFtEom L2 Tnd, S HIZ, B
BEITV, 2FMICDOT > THEEFRAENIH STV Z 2B LT LT,

(2) EH)Tm 7T LETa T LK TH%OERFE
IrEERE DR 26 4EUE DI, @l ASHIEIC B W T H BN, £ L TREY
ACEB 2 T 2 2 ENEENTND 88, 207w, BIREIREET 2EE) 7 = 7
7 LTI, EEEEGIEEZEGL, TOREE TR L TWIT 2L 21T 2 L bEHE
IR T %, BUE, BE) 7 1 7T MET IS m g 2 EB R 2 ik TX o5 & LT
i — 7 VOREPEALTEY, TOMEPRE STUEH TN D 303189, Z DT &)
5, BIRROER 7 7 7T A TIE, £SINE OESEEFIEOBE/IINZ T, EBh—
7 VT ORGE % AR % 7 BB B ORIRCERFIEO LR ERNLEITR->TL D &
EZX D,

F4M BEBTOTSLONREEET SEHICET SR

DMNETEM SN D BIREROER 7 1 7 F M%, EREIT0 3 » AR, FEhid
FEIOE 1, 208, 1[EM720 ORI 1 RFFLLE 2 RN TIThh 2580380 19,
Z O LD T WA FERAEE MRV EE) 7 1 7T MR W TUISRER LW ET S
WG 1D L REEREOMER: - M LICAZICH D LT OWE BAUOREH D, ZhHD
R OE IR ORESCES) 7 1 77 AR T O REEI R DI ESH
TWDATREMED B 5,

22



1. EBT v 7T ARIONRE DR

FATHIFETIE, HE) T 1 7T ARTOMRE ORHEDEWE B LIER % <47h
LT D 26909) D 2IAT =T AT vV HWEE 7 1 7T AOSFRITH K
BEEEMENEIZRB W TRE L, FIERBERED T b m/AKEEICH D @il 1238\ T b EE)
AR DFVEI IS CTe RN T 28R TE D & LT\ 5, [AIRRIS, #7748 sEE)
LT U AER A G DY ER T 0 7T AMIBW THEREEENMR N E I SR A
BONRT NI ERMESNTND 9, Z60WEICEEL T, KEDH 9IS
EmnE 2R e LICER 7 v 7T L%, HRERE L~V RNEEEE 21T > 72 508
R LITFRT W E AR LTS, FIREREEUSN DGR EDRHEIZER LIz b D
E LTI, REMERENR R, ARSI OIE EHREE~OENE LTV L
Lt ShTng 2,

2. BET 0T LOEMBHEE

Elhgs OBERER E~== 7L BDIZBWTIX, E#7 e 77 A0 T ERITK
ELHELWEFLOHINLTWS, —J, Nakamuraetal. 12|EE) 7' 0 77 ADE
AR E % 2|, B3ED 3T T I2HEBDO T 0 /T AxFEh L, BERE

THEMRE~DRP R D DEDPERFT L TS, ZORE, # 3 BIFEMAERIZIBW
THFRAT]), BN T o ZDFERW BRI LD, £ OMOBETIXF B2 L7
nolc, ZOZEMND, ElnE O IEERRN LD D38 3 [P Lo TR A
L7 LRARTCW D, F7=2, Stiggelbout et al.!VH [EAEIC, 10 WEDEE 7 0 7T Al
BWT, 1 [EEHE 2 [BOERBEOER) 7 1 7T M, FERBEEMRW 2D
IS FHIRERE~DIRENRBDO N7 Z L ZHEL TV D,

23



U bEXY, #7027 T AOERBEN T v 7T LONFA B A G- 2 2% AT RefEN
b ENFND, HIBITITONDER T 1 7T AORE AT Z LIRS TR
EEBES DL, HEHT 07T NFEEHR TS, ZINENEBEENTZT TR, H
FHAEIZBO TOHIREBELH RS VI LS L 2 ENEEZLEE X DD,

3. EF 7 n /T AEEHH T OHBESE

EE IEBER T 5 2 & THREHESRENICED TS Z EARE S TEY
15, Z DKL) e MEMN R H ARG BEOWMD N & 25, E8 T 0 7T AOBENIGL
ML KRB ATHEMEN & 5, Goran & Poehlman!® 3 & i i O A WA ES) 208 3 [7], 8
AT 12 TA, EET 1 7T AR THRIBE = RLF—RICZER o2 h >
722 LB LTS, Meijer et al. 10/ H R R IEE) L fj; /) ¥EREE) & G HE 7o
FLEMEOEE) 7 1 7T A ERFEE L EHEE L T 1 E, 12 BHIZHz-
THEML, EE T v 7T AFEHA & IEEM B OHRIGEREE R LT\ 5, ZOREE,

BB 1 7T LA D 6 W% T, FEhER O RIEBIENIEEM A L A THE
(2o Ty, 12 B[R TIEIEFEN B O (GBI &3 Rl B O 7 1 77 AN & Bk
SHEEBELVARICSN-oT, ZOREOHHAE LT, 128 BRI R OER) 7 1 7
7 LOEBTRE N 6 BRI E X TEN-722 8, 6 WHERATIXAFEREOHK
EEEICH L CGER 7 1 7T AEROFENKIEES N2 2 L 2BHE LTETT
W5, FIhb 2 DO TIE, 2HFFATIOWEZIT>TEY, Goran &
Poehlman® |3 KRB EDO A E 72 L2580, Meijer et al. 103 KEAFEEIE
DA FE2m LIRS AR o 7o b O O Fe KRB BRI E R O R 53 IT A B e
W EAREO LN Z LG L TWD, £, (BN S ERIEEI RO OBRHIZ DU
T, Goran & Poehlman!®|3EE) 7 11 75 L% DT %2617 TV %A, Meijer et al.1o)
TEB) 0 7T ARNIC =RV —HEEMA D 2 L a5 T TRY, AT —8LTwn

24



720N, E7z, Meijer et al |IRNOMIFET, T F—{HE & & REN O INER & &
OE A B LT D 17, ZORER, JENITENOREIIT= 3L F— 14 & & & Ao RE
R L, AR— 7R EOm O ARIEE) B O R T L X —{HE B A LT
SN LRGN LTWD, T7bb, m iSRG IUER) 22 H IRTEE &
BAOZGIEERI L, FRESHERKROM LIZIZORAERNENH 2L THD,

IS O AT 5, Tudor-Locke et al. 18343805 & FIATGEIFLSR A2 VT, iE
BHEN & EBBEI O FIRITB EOBIRIC OV TR L T\ D, HIKIEE &
Z RN N O, EENEESNOEE), T LIS OTEENI 3T Tt L7z R, )
FEOFM BIIIEFEM R L IR THRIEBESEEICE <, F ) RER) - F ikt o
EENE RS OME - OBAR Lo TV EEH LI LTV D, R0, EEHEIEE

i

M BIZ3T 2EEE, VA —F T ORENRLE o7, EEBEY HIXHEY ¥
F—F T HEFEERL T RPo T e fE LTV D,

DREOFETIE, IS O EEOIEE 4 kG ER A= 21TV, BT o
YRGB RO EAMEREOREELAEICEEL-2 L 2R LTEY, AREEDY
KIEBEZEET D LITEETHD LB TS, £, HEL 9LEBHERT
U4 —F T %179 T L THIREBEDOMUEN RO P Z 20BN EBRE LTV D,
ZORER, T 1[El, 8 M OEERFEE M I T, EEEE Y HITREN RS
RIEEN DA DO BT b DD, Y[ ALSMIE D L S R RIER 72 F RTEE) & DI
PIBO LRI -T2 E LTS, 72 2 OWFFE T, EEEEAORE L 5 N2y

—X UV EEORE L OFRIEH RSO RALHKR L TR, Wi b RERICEE
EERNEON LA ThoTeZ L2 RL TS, ZOZ L, HIKEEEDN L% H
& L, U —F o 7B LTIl d LU b EEBFEERTT o BT R <, AHFA
E~DT 7 —F b AR Th D LR TND,

VI EDIE Y, B FEE & SREEEOREIIE B LIEEMThh TR Y, hEER
L OEIRE O H RTEE & 5\ ITEBNEERIC & 0 (MBI 72 S IRIEEH E O 23 2 5 7]

25



REMEDS R SN T WD, —T5, TD XD RENEBN BEOELINER) 7 1 7T LADOBHFRIZ

B2 BEEBIZOWNTI 3 ITET S 0T 7Zauy,
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Fig. 1I-2. Square-stepping exercise
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Fig. 1I-3. Step patterns for square-stepping exercise

Institute for Square-Stepping Exercise (http:/square-step.org/en/home.htm])

Black number indicates a step with the right foot.
White number indicates a step with the left foot.

Elementary step patterns

- with eachstep

i
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tép with the hee

mEE o
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No. 37 No. 38 No. 39 No. 40

[ : stepwith the heel  I”%: step with the toe

No.47  No.48

No. 57 No. 58 No. 59 No. 60 No. 61 No. 62 No. 63 No. 64
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(N)
120 113A
44.1%
100
80
55
60 21.5%
39K 39A
20 15.2% 15.2%
20
0 40/ olzﬁ/ zs'ét/"
0 . (1]
. 0% =
I L MWD ETH D BThHD L E OV XU N h xon  FEFIZE OV

1) AR A — USRS A BERAELE L7228, HAZE TR L= 100

Fig. 1I-4. Rating of perceived exertion in square-stepping exercise
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Daily physical activity

--------------------------------------------------------------------------------------

Issue 1. Effects of changes in daily physical activity
{| Maintained daily physical activity vs. decreased daily physical activity
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1. With pedometers vs. without pedometers

2. Using pedometers with goal-setting vs. without goal-setting

Exercise class

Square-stepping exercise
Baseline-test 90 min once a week for 9 weeks Post-test

\ |
Y

Changes in lower-extremity
physical function

Fig. TlI-1. The procedure of the doctoral dissertation
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IV-2),
Time effect p-value < 0.001
1gs;e0%s/day) Interaction p-value < 0.001
’ 6,635+2,309 6,628+2,636
6,971+2,771
9,000 - ~ 1
8,000 1 —— Maintaining daily life PA
(n=38)
7,000 -
6,000 - = 4&=— Decreasing daily life PA
(n=8)
5,000 -
4,000 -
+
so00 | 8:326%2477 6,637+2,503
5,175+2,132
2,000 T .
Early period Middle period Late period
(2nd-4th weeks) (5th-8th weeks) (9nd-11th weeks)

PA: physical activity

Fig. IV-1. Daily life physical activity by group during 3 periods
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(steps/day)
Time effect p-value < 0.001
10,000 1 Interaction p-value < 0.001
6,531+2474
9,000 - 6,632+2,807 6,488+2,552
8,000 -
—@- Maintaining daily life PA (n = 33)
p<0.001
7,000 -
L— -_—— - — &= Decreasing daily life PA (n = 7)
6,000 -
5,000 -
4,000 - 1
61242375 6,416+2,435
3,000 -
5,032+2,261
2,000 T T ,
Early period Middle period Late period
(2nd-4th weeks) (5th-8th weeks) (9nd-11th weeks)

PA: physical activity

Fig. 1IV-2. Daily life physical activity by group during 3 periods in women
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Table IV-1 |Z/x L7288 Y, HRIEEIER/DRE & HEFFIEOMICIZHA BERIEABEMEDE

WIEA BN T2, SREOEFZEEOHFERIL, BORETIE 89.8+7.6% (F/IME :

81.8%, I NE : 100.0%), MEFRFEETIX 93.8+9.2% (Fx/IMH : 63.6%, HAfE : 100.0%)

THY, HHOAEETRD RN Te (p=0.258), LIEDOH TR OEARBIEA

g L7- & 2 A, 2R EDOERE LREICWTNOEBICBWTHLAEEITRD LN

727> 72 (Table IV-2), &VEIZISIT D HED HERIL, WD TIL 88.316.9% (F&/h

i 81.8%, F AE : 100.0%) , HMEFFRE 13 93.1+9.7% (Fx/IMA : 63.6%, H KAE : 100.0%)

THY, HEOFEEITRD N7 (p=0.221),

Table IV-1. Comparison of baseline characteristics between two groups

Decreasing daily life PA (n=8)

Maintaining daily life PA (n = 38)

Baseline characteristics Mean + SD Mean + SD p-value
Demographic items
Age,y 703 + 4.1 701 + 34 0.917
Women, n (%) 7 (87.5) 33 (86.8) 0.960
Education, y 118 + 1.2 118 + 24 0.929
Heart disease, n (%) 1(12.5) 2 (5.3) 0.451
Stroke, n (%) 0 (0.0) 2 (5.3) 0.757
Low back disease, n (%) 1(12.5) 11 (28.9) 0.336
Knee disease, n (%) 3(37.5) 7 (18.49) 0.234
Body mass index, kg/m2 240 + 22 235 + 36 0.708
Physical activity
Daily step counts in the early period, steps/day 6,971 + 2,771 6,326 + 2477 0.515
LEPF items
Single-leg balance with eyes open, sec 451 + 209 47.0 + 185 0.793
5 repetition sit-to-stand, sec 71 + 15 75 + 14 0.451
Timed up and go, sec 57 £ 08 55 + 1.1 0.740
5 m habitual walk, sec 35 + 03 36 * 05 0.633
Choice stepping reaction time, msec 9%4 + 91 972 + 89 0.833

PA: physical activity, SD: standard deviation, LEPF: lower-extremity physical function
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Table IV-2. Comparison of baseline characteristics between two groups in women

Decreasing daily life PA (n=7)  Maintaining daily life PA (n = 33)

Baseline characteristics Mean + SD Mean + SD p-value
Demographic items
Age,y 69.3 + 33 69.8 + 3.1 0.719
Education, y 121 + 04 121 + 23 0.967
Heart disease, n (%) 1(14.3) 2 (6.1) 0.453
Stroke, n (%) 0 (0.0 2 (6.1) 0.504
Low back disease, n (%) 1(14.3) 11 (33.3) 0.318
Knee disease, n (%) 3(42.9) 6 (18.2) 0.156
Body mass index, kg/m2 240 = 24 238 + 36 0.896
Physical activity
Daily step counts in the early period, steps/day 6,632 + 2,807 6,124 + 2375 0.621
LEPF items
Single-leg balance with eyes open, sec 495 + 18.0 46.7 + 187 0.721
5 repetition sit-to-stand, sec 6.7 + 1.2 75 + 14 0.181
Timed up and go, sec 55 + 0.8 55 + 1.1 0.984
5 m habitual walk, sec 35 £ 03 36 + 06 0.491
Choice stepping reaction time, msec 955 + 94 97 + 85 0.731

PA: physical activity, SD: standard deviation, LEPF: lower-extremity physical function
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TR BN TIE, TUG & 28 RIRUSR I IV THEZRRFH O 2R
AL, WEECEER) D HEERITOT A ER& Bz (Table IV-3), —J7, 5m il
FHATRERIC B W TCITA B R LR HEAER RO b, MEFFRECBWTORM ERA LI
7= (BVBE . d=0.33 GEYL), MERFRE : d=0.65), TOMOEHICEWTIL, AERR
AAERB L OO I FITRD bz 0Tz, BEOHDOZHIZBNTE, 5 m i@
FHATRERICB W TCHERZAERADNRD b, HEFFEZRBWTORE ERnA LT

(JBDRE - d=0.43 (EAL), #HEFFRE . d=0.63) (Table IV-4),
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F4 ER

AR TIE, BB FE I h o By RTEB) B A3 BB BE O TIERE~ D 2h R
(C 52 258 it UTe, TEEhZEE FE I I S RSB B3 D LT 58 1L 8 4
ThY, HEFFLToXIREIL 384 CTh o7, HENHERT & EEVHE Y ORISR T, JiF
TEE R BE & MERFRE O IS PR R X O AIE B R OB ZEITRO bk o 72,
MHZIBWT TUG B L O @ISR O M E23580 b, bm @A TR IZ 3
WTIIHABERIZZEERNRD b,

MHEIZ BN T TUG &2 B IRRIGKRH OA BRI LR 6N L b, A7 =
T AT w7k TR L U IEBAE I RSB E ORI, MR b BT, M
REMEZMELT DTN T =~ A %&M ESELZ NP LN E o7, TUG &
B BRIOSFEFR OBEDBITIZIE, FBRWEIME & B2 LI & 9 2O N
BEND 61D, SEATIIE T, BFmEEE 2 RIAT o EE# 7' e 77 LB T, it
RACRF BRI b T b SN2 ENHESNTWD WD, X7 2T AT v FIIF#ER
WL HA~OEE AL —XRIBEBENRD HNDHT2D, I OICRRN72 T
REDM EIZEMThoT- B BLD,

—77, b m BEATRMICE W UIAERZAIEADRD b, HIRIEBEHERRE
(CBWTOHAERA LR be, FREBEIISITHRE S EOMBZRTZ L
PG SN TRY 7, JEBHZE TN I\ T b EBBEI O F RIEE RS 5 m
WHEAATRHEICT L TE Y BSEBL T\ BEXbN D, BITHEE IR B4
IEEEOENEREZ TR 2 2 ENRESINTNDH20 2, RAFIIEECH D,

HRTES R & A THEOREL 1 AR 7 TS 8 THE TIXEOMBEEZTRL, %
NEHZ D EBEMENR A ONRL 72D 2 ERHESINTWD 2, HIRIFEIEHERHE T
X, EBEEAIICEWT 1 B 7T THREHEREL T2 b 00, O REIZEB WV TR
b THRREE THA L TWe, 20X 5 REHHEERIICIIT 2 HIKIGEE R OEND,
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5 m I E A TR OB RIE WA A LN B Th D B2 Hivd,

AfEREBRET 2 &, EEEEFEPMPISE Y 5 2 KRG &R 2 <02
NV, TOEDITIFHEIEEEERIETHLI BNV T7E=F ) IR T7 4 — RNy 7,
AERE RN THD LEZOND, SHOMIFRIZBV TR, EEEE & S IREE
R E S DY E® 7 1 7T AOBREERGT 2 MLERH D,

ATV DDA H 5, £7°, BT X 2 UERN 22 5 (KEB) & O
1, PEER X OGEEEOHIREECER EERORICKH D Z LaARESA TGS 15
D, EENHAEOTEFFRE S L CHWEAZ =T AT v 7L, TENGEERE TR D b
B D PEEOEEBBRE THY, AV TT AT v 7OEBRICL Y RIENLS KGR
DOWL G| EHZ SNDDENIAATH D, ZHICEE L T, 8 ADXEEITHBNT
H RGN RO N A LD, ORI ETZEBE TIEH LN TE TR,
AHFZE T FRRERE A~ DR R HE S5 S CTTRFEIT 5 7208, A1 ORFZE CTIE R
PEIELHBEZ ANT, FIREBEORBADNEE 256 0B 2 5)NNT T 503
P> %, HRIZ, AUE TIEH RTEE & OFEI ARG 2 AW T2 72 D BT LS O ST
BiEA I CX TV W aw, A% SEINEEGH A2 VD 2 & TR Y R RET S T
XhHEEXLND,

E5H EH

ARRE T, BB St 1) o0 Sy (A TE B Bl 28 E BN B O TR RE~ D Zh R
(C G2 DB AR LTz, TORR, HIREIROBDICHIDES, A7 2T ATy
7 % THEENRUE & U TT o T ARE BN BRI TEMERENMED KR O B D T IRBERED A LI
ARTHDZ LWL NE oo, —J7, WEATIRII S IREE &2 MR L2REC R
WTORA ERADNIZZ LD, EBEEFERPF P ICHREIREZ RS2 &
IMTRE 217 LS H L T-DICEHEETH D Z EHRIBI NI,
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BRE2 -1 . ERBEREHRRE P OSHEERASNTREBEAONRIZEZ HIZE

E18 W

EENHE O RBERE~ DRI L LT THNO—D2 & LT, EHENHE O ERilH
ERZT 6N TR, 1 FOFRMHE TIEHEERE~DNRIZRD ARV EN D
WED D 5 1119, Nakamura et al. 123 il 2 60 5R & U 7o @B =T 1 O T
FRT0THY, D L b 3 RIOEMBEN S RKREZ A LS5 72K T
HHZEEWRELTND, LL, EEHEEOREHEZHCT I 81E, ZMETHS
mln A B S & EEHE BT S B EORH O RIZONN D, ThbDORHE
& HIRREREM DR A BT 5 &, BINEPEBHAENTZT T, BEAEICE
WTHTEEINZRAETE 21X D 2 &N FIBERE~DIRE LT 5 72OICEHEZLZEZ 6N
2o

BEGHIT RGBT DRy —L L LTHBNTWD, £ 2T, EEj#HE=EE
R ICBEE 2B T 5 2 LT, FIREEROMER S 2V Em EIZSRn3 0, T
BERE~DNRNRE RO ATREMED N %, W 1 Bl & W D PR SN A L A MR E B2
FIZBWTHEGEHE NS X DR O RDBFED Shiid, MO EEHE=ICK T 5%
RaE@MODLHIRTRO—2 L7720 5 %, Z Z CABETIE, 1EB)HEE Tk i 1 o4
BEtag S TIEHERE~ DRI RIZ G- 2 52 OMNCTH 2 & L LT,

F2M A&

1. XNRE
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BRI IN T 2009 45 9 A28 2013 4F 3 A ICBfE S /- B = IS L
7o MU B s 117 2R e Uiz, EHHAEONFITHE 1 LR TH D, AHE
A E~DOSINELEIL, BIREROIREEER LOEEIC X - TIThil, 2 TOSME 1L}
1 LFEBROWNEOEBEEICSIN LT, 7ok, BEEZEEORMERIIC LY, g
RGETEREE (B9 40) LAHGHEENRE B84) IZHIV T,

KRR D G OFPILAEITIE 1 L FERIZ, (1) 66l ETHDH L, (2) B
BITHFRETH D Z &, (3) I - BHERREL SN TWARWZ & & L, othicix
EEEEZONESZ K LT 104 (BEGHEIRE9 4, DEGHEERRE14) L7

—XICRER -T2 4 LRV 103 4 (70.6+4.3 1%) OFT — % % iz (Fig. V-

1,
Square-stepping exercise Square-stepping exercise
with pedometer without pedometer
Participated in baseline test Participated in baseline test
(n =59) (n=58)
Participated in post-test Participated in post-test
(n=50) (n=57)
Missing data | | || Missing data
(n=2) (n=2)
Completed data Completed data

(n=48) (n =55)

| |

’ Matched by lower-extremity physical function score ‘

Cases included in Cases included in
analyses (n = 34) analyses (n = 34)

Fig. V-1. Flow of analysis participants in this study
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2. FRIEEIE

AEGHE MR JOEE BT R 9 BOREROEEZEEICSIMN L, SEGHE
f UCIISBEGE (U4 —F 2 7 A% AL HIJ-T10IT, 4 bw 4R 2 @@l
5 2\ TEBNEE O YRR EAT L7z, SEGHI AT - ki X OMEIR 2 R,
EENHEMIRPICERESE T2 LT Lic, 2D OXEFIL, B OB EERT
D2 EIETERN, BIERERT 4 — RNy 7, Z OO S IRTEERERIEITREE L 72
Moo, BEGIHERMEED 1 4720 O T, EhEERRONERZThTh 1
mIH & 11EHE LT, EIEEOHMZAH 225 4RH), T (5EIFAND
8IEIH), #%H QEEMNS 11EH) (5 CHHLE,

3. v vFUT
EEIZCERTORSICBW T, BIRA RSB, TUG, 28 @REGEIC 2 FER
DHEZNRO BT (Table V-1), FATHFEIC W TIEBNEE /T O & (A EE K HEIX

FAE DR~ DRI E L G2 5 2 LD HE STV DT 242590 A

&

JECIIIEBN AT O WIAE O T IAEREA RIKHEIZ 22 D & O TIAKRERIE 5 THA D z 2 =
TICE D~y F o TNt oTe, ~ v F U 713 0.1 EHERZELUNTST N TE 5
X

INIRE LT, TOREE, #HE344 (B34, LME31A) OMREDRESH

2o KBVETIZ IO DRRE Z MR OHTRGRE L Lic, Iab, ~vF U 7IZIER

3.1.0 ® “Matching” /N /7r— % 7= 18),
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Table V-1. Comparison of baseline characteristics between two groups

&
=
i

SSE with pedometer (n = 48)

SSE without pedometer (n = 55)

Baseline characteristics Mean + SD Mean + SD p-value
Demographic items
Age,y 704 = 3.6 705 + 4.6 0.835
Women, n (%) 41 (85.4) 45 (81.8) 0.624
Education, y 118 + 24 121 £ 19 0.455
Heart disease, n (%) 4 (8.3 2 (3.6) 0.310
Stroke, n (%) 242 2 (3.6) 0.889
Low back disease, n (%) 12 (25.0) 11 (20.0) 0.543
Knee disease, n (%) 9 (18.8) 10 (18.2) 0.941
Body mass index, kg/m? 236 + 34 231 £ 30 0.472
LEPF items
Single-leg balance with eyes open, sec 449 + 199 365 + 21.1 0.041
5 repetition sit-to-stand, sec 75 + 13 74 + 21 0.917
Timed up and go, sec 55 + 0.8 6.2 £ 1.6 0.007
5 m habitual walk, sec 3.6 £ 05 3.6 + 0.8 0.583
Choice stepping reaction time, msec 975 + 91 1043 + 157 0.009
LEPF score, point 0.18 + 0.59 -0.08 + 0.83 0.079

SD: standard deviation, SSE: square-stepping exercise, LEPF: lower-extremity physical function

4. WEERHENT

HEGE FAHE & IR RO AR D BT IS D72 ¢ RIER JO A 3R

Bz Mo, 2 BEHEO T BFERED AL D L S 138 X B D 2 IR T 2 V7,

AEHAERADERD LB 122V Tl Bonferroni {EIZ XA S EHRE L 1To7-, £

7z, EEHBERTEOEDORE SOREZRTOICIRE d 2R H Lz 19, MG

HHHIREC B % 1 Eh s S M 9 H] - O BEZEA I — JeBL B 53 B AT & 0 ket L7

BT 1 RS, RTOMIIREHRES LOLIEOZO @Y T, #RE

T~ UT-, FEEHLERIZ 1T IBM SPSS Statistics 22 for Windows Zf# /L, A& /KT

T 5 %ARmE Lz,
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Table X-2 |2 2 BEDFEAJEN: & BB B =ATO FRAKRENEEH OEZ R LTz, ~ v F
YLD 2 BEOEBERATO TRASREIIIERIKEDE & 22 o 72, KEEOEBHER
OHFERIE, AEGHEMEE T 97.041.1% (R/ME @ 72.7%, HAME : 100.0%), 4K
B RETIE 93.6£1.4% (/IME @ 72.7%, HKIE 100.0%) TH Y, BEMOAE®E

RO e holz (p=0.051), ZMEIZHBWTH, vy F U712k Y 2 BEOEENHE
AT FIEMREI R RIKIEDAE & 7 o 7223, HUR R ITAHGHE ABECIX 97.016.4% (B
/M 72.7%, FRAE : 100.0%), SEGEHIEEH#ETIX 93.08.0 (/M : 72.7%, #

KA : 100.0%) TH Y, HEHOFEZENRBD LT (p=0.031) (Table X-3),

Table X-2. Comparison of baseline characteristics between two groups after

matching
Baseline characteristics SSE with pedometer (n = 34) SSE without pedometer ( n = 34) p-valie
Mean + SD Mean + SD

Demographic items
Age,y 70.0 £ 33 70.0 + 3.9 0.947
Women, n (%) 31 (91.2) 31 (91.2) 1.000
Education, y 11.8 + 23 120 + 15 0.747
Heart disease, n (%) 3(8.8) 2 (5.9 0.642
Stroke, n (%) 2 (5.9) 1(2.9) 0.555
Low back disease, n (%) 5(14.7) 5 (14.7) 1.000
Knee disease, n (%) 7 (20.6) 5 (14.7) 0.525
Body mass index, kg/m? 230 + 3.0 229 + 32 0.969

LEPF items
Single-leg balance with eyes open, sec 465 + 19.0 405 + 199 0.211
5 repetition sit-to-stand, sec 75 + 1.2 6.9 + 14 0.076
Timed up and go, sec 55 + 0.6 56 + 0.6 0.327
5 m Habitual walk, sec 36 = 05 35 + 05 0.421
Choice stepping reaction time, msec 981 + 82 998 + 68 0.364
LEPF score, point 0.16 + 051 0.14 = 051 0.883

SD: standard deviation, SSE: square-stepping exercise, LEPF: lower-extremity physical function
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Table X-3. Comparison of baseline characteristics between two groups after

matching in women

&
=
i

SSE with pedometer (n = 31)

SSE without pedometer ( n = 31)

Baseline characteristics Mean + SD Mean + SD p-value
Demographic items
Age,y 69.7 + 3.1 69.4 + 3.3 0.695
Education, y 120 £ 23 122 + 14 0.639
Heart disease, n (%) 3(9.7) 2 (6.5) 0.641
Stroke, n (%) 2 (6.5 132 0.554
Low back disease, n (%) 5 (16.1) 5(16.1) 1.000
Knee disease, n (%) 7 (22.6) 5(16.1) 0.520
Body mass index, kg/m? 232 + 28 229 + 3.0 0.701
LEPF items
Single-leg balance with eyes open, sec 46.6 + 188 404 + 19.3 0.201
5 repetition sit-to-stand, sec 75 + 1.2 69 + 15 0.078
Timed up and go, sec 55 + 0.6 56 + 0.6 0.309
5 m Habitual walk, sec 36 + 05 34 + 05 0.275
Choice stepping reaction time, msec 973 £+ 75 1000 + 70 0.141
LEPF score, point 0.13 + 051 0.11 + 051 0.876

SD: standard deviation, SSE: square-stepping exercise, LEPF: lower-extremity physical function
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Table X-4 |EBVAER % D 2 FEO FRHERROZ(L AR LTz, TUG & 5 m BT
RFEIC B W TH BERAZEEM DR b, SEGHENRIIEE ML TRy K&
<k LTz, EBEERZROZIOKRE S 2m 32 8T, TUG TlabEGEHE M
T (d=1.00), FEHRE (d=0.45) TH Y, 5m @H AT TIXAEGEHE AR (d=
0.64), FEEHHE (d=0.06) ThH-oTo, 728, RTOHAIZBWTH ERKFM O 1505
PR B, WEECH ERAR BT, ZEOHOIHITBNTH, AERZEIER L
[H1 D FZh TS50 HTZIEH IXFAEETH o7 (Table X-5),

GRS D EE IR T 0 1 H 4720 ORI T 679542605
(F11), 7037+2630 (1), 6720+2751 (#H) Tho7z, i, 3HUSOBEITH
BETRD N o T, KEOHOYE S, 3 R OBEITHEEITRD b o

7= (PIH - 6633+2580, TH] : 6851+2503, %H] : 6560+2746),
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Table VI-1 (2 2 BEDFAJEM: & EEHERTO FIRMESRERIEHE H O 2R L, ik
1 M OREFEIC M OB ZNRO b i, AERED B W TEBEIREAF T 5F
W 7einot, 5 m BEATREICB W CORHOAEEIRO b, BEXREH
FERBAFR2EZ R UTc, ZMED BN T HRIBRIS, ik 1 FEROREE L 5 m i@F
AT CREM OB BB O b7z (Table VI-2), EHEOEEBEEOHFERIE, H
TR E B D BETIX 95.948.5% (Be/IME < 77.8, FKfE : 100.0%), BAZERRER LEETIE
94.0£10.7% (e/IMH : 66.7%, FxKE : 100.0%) THY, FEHOAEZETZED b
Motz (p=0.582), LMEOHITEIT LA FEO MR, BIERED VEETIL 94.8F
9.3% (/M : 77.8%, i KMH : 100.0%), HIFEREZR LHETIX 93.9+11.56% (R/IME

66.7%, FNfE : 100.0%) THY, HEOAEZETRDO LN 2T (p=0.832),
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Table VI-1. Comparison of baseline characteristics between two groups

&
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i

SSE with GS (n = 19)

SSE without GS (n = 13)

Baseline characteristics Mean + SD Mean + SD p-value
Demographic items
Ade,y 68.9 + 3.3 69.9 * 4.2 0.470
Women, n (%) 15 (78.9) 11 (84.6) 0.687
Education, y 120 + 19 123 £ 1.3 0.623
Heart disease, n (%) 1(5.3) 0 (0.0 0.401
Stroke, n (%) 0 (0.0 0 (0.0 -
Low back disease, n (%) 4(21.1) 3(23.1) 0.892
Knee disease, n (%) 1(5.3) 3(23.1) 0.135
Fall in the last year, n (%) 0 (0.0 4 (30.8) 0.010
Fall during the exercise program, n (%) 1 (12.5) 0 (0.0 0.401
Body mass index, kg/m2 234 = 31 243 + 2.6 0.413
Physical activity
Daily step counts, steps/day 8312 + 3,759 7,796 + 2,708 0.696
LEPF items
Single-leg balance with eyes open, sec 395 £ 199 471 £ 222 0.315
5 repetition sit-to-stand, sec 6.6 + 0.6 72 £ 11 0.119
Timed up and go, sec 51 + 05 55 + 0.8 0.128
5 m habitual walk, sec 32 + 05 36 = 0.3 0.040
Choice stepping reaction time, msec 1,025 + 105 1,027 + 64 0.932
6-min walk, m 575 £ 72 560 + 62 0.534

SD: standard deviation, SSE: square-stepping exercise, GS: goal-setting, LEPF: lower-extremity physical function
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Table VI-2. Comparison of baseline characteristics between two groups in women

SSE with GS (n = 15)

SSE without GS (n = 11)

Baseline characteristics Mean + SD Mean + SD p-value
Demographic items
Age,y 68.6 + 3.4 70.0 = 4.6 0.378
Education, y 121 + 20 125 + 0.8 0.548
Heart disease, n (%) 0 (0.0) 0 (0.0) -
Stroke, n (%) 0 (0.0) 0 (0.0) -
Low back disease, n (%) 4 (26.7) 3(27.3) 0.973
Knee disease, n (%) 1(6.7) 3(27.3) 0.150
Fall in the last year, n (%) 0 (0.0) 3(27.3) 0.032
Fall during the exercise program, n (%) 1(6.7) 0 (0.0) 0.382
Body mass index, kg/m2 234 + 34 242 + 26 0.489
Physical activity
Daily step counts, steps/day 7,787 + 2512 7814 + 2302 0.977
LEPF items
Single-leg balance with eyes open, sec 433 + 164 448 + 235 0.852
5 repetition sit-to-stand, sec 6.7 + 0.6 73 + 11 0.097
Timed up and go, sec 52 + 05 56 + 0.8 0.103
5 m habitual walk, sec 31 + 04 35 + 04 0.014
Choice stepping reaction time, msec 1018 + 106 1,040 + 51 0.491
6-min walk, m 561 + 67 551 + 64 0.712

SD: standard deviation, SSE: square-stepping exercise, GS: goal-setting, LEPF: lower-extremity physical function
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Fig. VI-3 IC&KREOFIRIFEIEDO LA R LTZ, 2 BEOHIKIEEIEDO LI B Il

Al DT R L AZ ARG bz, ZEEBREOME, BIERED D HIZRBN T

— 2T A U BEHSICENT TEERB ENRA SN, BERER LBEICBWTITAE

IR BAGIE B DI o T2, I B MO HZDLGE, RO F W RITEO Hiv/e o726 0

D, HERLZEEMNRO b, BEREH Y HORN ERALNT (Fig. VI-4),

(steps/day) <0001
' p < 0,001 Time effect p-value = 0.020
16,000 - f | Interaction p-value < 0.001
p<0.001
14,000 - )
——e-- SSE with GS group
12,000 | [ 1010944170 10,513+4,778 10,6324,441 (n=18)
10000 | 8312%3,759 I SSE without GS group
(n=11)
8,000 -
s | 7796%2,708 7,965%3,372
e I J 6,854+2,264 7,0872,349
1 1
4,000 -
2,000 ‘ ‘ ‘
Baseline Early period Middle period Late period
(1st week) (2nd-4th weeks) (5th-8th weeks) (9th-11th weeks)
SSE: square-stepping exercise, GS: goal-setting
Three participants had wearing times that did not reach the criteria for calculating step counts.
Fig. VI-3. Physical activity by group during the four periods
(steps/day) =0.002
f p=0.003 ! Time effect p-value = 0.104
16,000 - ion p-
[ = 0.001 | Interaction p-value < 0.001
14,000 - .
l — ¢ SSEwith GS group
12,000 r 955043274 9,874£4,000 9,809-3,262 (n=15)
10,000 - 7,892+2,457 l _l ________ _l SSE wi
e S Y GEEpEP without GS
_ P group
(n=9)
8,000 -
77872512 80193241
8,000 1 1 6,842:£1,989 6,780=£1,755
| i :
4,000 -
2,000 ; : ‘
Baseline Early period Middle period Late period
(1st week) (2nd-4th weeks) (5th-8th weeks) (9th-11th weeks)

GS: goal-setting, SSE: square-stepping exercise
Two participants had wearing times that did not reach the criteria for calculating step counts.

Fig. VI-4. Physical activity by group during the four periods in women
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Table. VI-3IZN—RAT A L OSEZEEREL LT, F£#A0 1 HYE720 1 TAU ED
RO A DR R 2R Ui, A1, o], oA RICB W TEOEIGITHEZEDE
D HNT, AIERED D FEIZBWTIE, WTNOHRIZE W THR—ZX T 1 L g L
T 1 FHRUEEML TWDENE -T2, BIERER LEICBWTE, 1] & %Y
TIX 1 TARL RO 2 WER L <, FHITIT 1 THRU D L TWDER L)

Too THEDIMZBNTHRIBRORER TH -7 (Table. VI-4),

Table. VI-3. Physical activity changes by group at during the three periods

Decreased PA by Increased PA by

Periods over 1,000 steps/day Maintained PA over 1,000 steps/day p-value
Early period
SSE with GS, n (%) 18 0(0.0) 5 (27.8) 13 (72.2)
SSE without GS, n (%) 13 2 (15.3) 9(69.2) 2 (15.3) 000
Middle period
SSE with GS, n (%) 18 1(5.5) 4(22.2) 13 (72.2)
<0.001
SSE without GS, n (%) 13 7(53.8) 6 (46.1) 0(0.0)
Late period
SSE with GS, n (%) 18 1(5.5) 5 (27.8) 12 (66.7)
SSE without GS, n (%) 1 4(36.4) 5 (45.5) 2(18.2) oo

SSE: square-stepping exercise, PA: physical activity, GS: goal-setting
Physical activity changes during the three periods were compared to baseline step counts.

Table. VI-4. Physical activity changes by group at during the three periods in women

Decreased PA by Increased PA by

Periods over 1,000 steps/day Maintained PA over 1,000 steps/day p-value

Early period

SSE with GS, n (%) 15 0(0.0) 5(33.3) 10 (66.7)

SSE without GS, n (%) 11 2(18.2) 7(63.6) 2(18.2) oo
Middle period

SSE with GS, n (%) 15 1(6.7) 4(26.7) 10 (66.7)

SSE without GS, n (%) 11 7(63.6) 4 (36.4) 0(0.0) oot
Late period

SSE with GS, n (%) 15 1(6.7) 5(33.3) 9 (60.0)

0.007
SSE without GS, n (%) 9 4 (44.4) 5 (55.6) 0(0.0)

SSE: square-stepping exercise, PA: physical activity, GS: goal-setting

Physical activity changes during the three periods were compared to baseline step counts.
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EENAEERR O 2 FEO TSRO L b &2 ik L7 & 25, b m @H AT, 28
ERSUSKER, 6 43 FATTEREE 30 TH R ZRIFRI O TR DNTRD H A, WRFIC[A) L3
Zoivie (Table VI-5), HEZE=ERIOMEICAEEN LN bm EBHF A TRIHFIZOW
T, EHEEERTOE THE LI Bt &1 o 72 & 24, AR MO Z0RITH K
L7z b B2 H B2 0 BFRIC W T E R LB O b, BEERER L
(CBNWTDORE ERHZ LN, Lo L, SEEEER IR OMEICAEETRBO 6T
BHERERIETE B 13727 > Ty BYEDHTHMNT LIzhae, AR O ERIFRD b
T2 BT R BIREUCR T H Y, b BIFF 325 LAY 0 BRI I TE R RE Dot
& [FARRICH Z R 2 BEAEM 3388 b iviz (Table VI-6),
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89



F2fi #METITOASEHTOI S LANODMREDER

AL CIT IR L mlin e O TEdERE DM EA4 B E L2 7' m 7 F AlZ20 T,
Z D FE R h O B RIE B BAHERF O BB OW TG L T & 72, FEEICHE T Th
NWICEB) 7 1 7T ALY, S%R;IETIThN 2 EH# 7 v 7T L
LRTWNHDTHDLEEZZBILD,

£, HIRTITON2EE) Y v 7 F LAOEFMM PO KIEEZ LD X 5 ICEET
HINIONT, RN BB/ LNTMAE b LB T D, AT 15105 LU
FEDFER G, HIRIEEIREOWO B E 72 & LT, HEIHE OEEREEORHEIZER U
7o T ReDm LiZ b7z b &b &2 bvd, T70bb, ZOER) 71 /7 AEIK
HWREDO P CHRIC ED L ) RREDH B2 HIETMIC L o C, HIREEHEDOBE DAL
FEEIR > TL D, BIAIX, i IEMER 21T > 72856, M L2 BT OIXEICH T
b5, mEE BT HIEEFEEIC X D RAEN 2 S IRIEBI R ORI, 97 & 2\ EIES)
FERICE 2 CHIRFEB ZHIHIT 27205 B2 BN TS 1510, 457k %
% (RAEW 22 S IRIEBI RO DX 5) Z & O /JIETREB 21T 5 & 7' 7 5 A
IZBW TN T 4=~V AZFETE, BN ETLHAhom L/ tEs2s9, —
Ui, TR D LA ER AN E LTT O 56, HINEEIELZMERDH 5VIEm ESE 5
ZETHRBHBEONSLT K D AREMERS D, ZOLIICHMIZ L > THRIEBRED
BIROATTIIII2 > TS D038, ZINE O T7 DR &) O BRI S b FIRIGE & OFF
MIEETH DL EF XD,

BV FEROIPE T ICSINE DAEGH 2 E T 2 2 LT, FRIEE)NE OGS W RE
(272 27200 T, BNED B OSBEMHER L, TNRHIRIEEI~OBESITIZo7
NHEWVIFR L H D, AFFEOEE T 0 7T MBI LT < Omn#E 1, H5GHT
HEOSHERIETE D Z LICHREZ R L T2, SINENEH OB ET 5 2

& T, ZIE EEBHER S v 7D H &2 DIFIZOWTEETEROFEEIC G e 5720, H#

90



OB T 7 7T MBI LHANRRE SN D, el ARIETIE, 1 T46 4 8
4 (17.4%), P 2—2 TIXEERELTORD 272 11 4 44 (36.4%) OXIRE
IZBWTHRFEBEORD PR E T\, —ERIGOSME T W THIRTEE) &)
DI DLAREMER S D Z LA EmE HH B DL TRATE=FY T OMREE KR
ELTEDLDD LIV,

AR 2—2 T, AARDOFEREO MK A VT HERE S — b &k L7z (Fig. VI-2),
ZHUX, BIFEDMEA TV D g R R & LT, SN OB T2 5350A B R
LT, MA@ Tl L TS #EZIRVIRD D Th o7z, 2Ky, RO
HRIZBIET D Z ENhA LR, BHEENMISELZ LIZOoRB>TNWEEEZL
N5, HIKOER) 7 v 7T N THINER O BIFERE T — P 2AERT 2BRI2IE, B
WZEZET D ENE LA D L) R T RPEETH D,

BN T % O IRIFEVEHER B L CiE, SEGH 2k L CEMT 5 & oL
L, B E Y — M EHIICEA T 5 2 L b ARETH D, £, HIBKRONEFR & LT,
il RO FARIEE) 70 & OREFFITENCL U TEREM G L, —EOMENITE S &5
MmEETEWVWO IR (' T 4 TE) ZToT0nbsEZAbH L (Fig. VI-2),
EBENBERK THIZZ O X ) e IR IEROTE R IZH O T TEH KRR EOMERF 2[4 > T
T &T, ZMFEBEDOHEERBEOMERFZ1T T, B 7 n /7 208 FEH3{ D D—
BREMDZEBHIFFTE D,

91



&
=
1
o
Tl
=
S

el el
NR—291177253 7 B (@i Lo nen)

Folrsor—
SRAANRNC L BLT
@EGET J J

HARREIHTTHRT AEHNHSFS !

/!E)\ﬁ A
FA1) = HFEARA
i FAU—R A+ veRBPsARRRK (1 BRASHA) ) P S
BE MR | @ | WE | RE R BEBD | BB | 1 B & | K1vk S ARk
. R @@ 00| @A [ @A}0| &k '
an 1 1 1 1 B0.5kg 4 5,500 5.5
| 3/2 1 1 1 61.0kg 1 4 10,000 3 10
373 1 i 1 6.2kg 1 4 10 3480 B 34
3/4 1 1 kg 2 3000 £ 3.0
| /% 1 1 1 60.8kg 1 4 1230 £ 1.2
| 3/6 1 1 1 1 B0.8kg 1 5 10090 3 7.0
3/7 1 1 1 kg 1 4 20,000 % 10
o = TAU— | F—FR =
1 EERA(P)&E 77.1P 27 10 40.1

o FAY—RAUrE 1 REZERLS 1 AP TT. (| BERK 5 RAR)
o H—FARAU DML, 6 A—TICIEEBLELES »
o H¥AAURE 1 H=0001 1k, 1 BEX 10 A1k (10,000 #H5) TT,
e IREMIIZIE 4 MASORBHEETT.5 MABLERE. 7 B 1 BRHFFEOFYLLY
S—hzEMLTREL TS,
o RAUMEIER 20 4F 3 ALIBELEET TRrh A EMTIRETT =1L . FR 295 2 A 28 B
\_ TIZESH=RAUMIEvhEhET O TT RS, )

Fig. VII-2. Health promotion program “Toyohashi Health Mileage” in Toyohashi city,
Aichi prefecture
This leaflet referred by Toyohashi city website.

http://www.city.toyohashi.lg.ip/18987.htm#point
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