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[Abstract]
The purpose of the present study was to determine effects of a Nordic walking program
on functional fitness, dynamic balance, and gait in community-dwelling, frail older
adults. Functional fitness (arm curl (AC), chair stand (CS), up and go (UG), functional
reach (FR), back scratch, sit and reach, and a 12-min walk), gait (8-m walk at a self-
selected pace and for maximal speed), and dynamic balance (20-sec march-in-place)
were assessed before and after an 8-week Nordic walking program participated in by 9
frail older adults (4 men, 5 women; average age=80.3 = 5.3 yr). The program was
conducted for 20 minutes/day and for an average of 2.2 £ 1.9 days/week. Following the
training, arm curl, chair stand, and up and go improved significantly. Upper-body
flexibility and the 12-min walk did not change following training. Walk speed, and single-
and double-support time did not change during the 8-m walk with a self-selected pace.
However, stride increased in the 8-m maximal speed walk test. A Nordic walking exercise
program appears to improve upper-body strength and mobility in frail older adults. The
changes observed after this training appear to favor muscular strength rather than work

capacity.
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[. WFEOEFLEHM

WA, BRMDNDFRIE LI VT 4070 4 —F 0 7 B (NW) IIAR S & O R A L L TETW5,
UL, BTICMA Tl FICR— AV EFD, SKRFmEICHL TR 728 OBIEN S Fh o EEN RN TH
D, k& IR E TR REE DL, B EFEOEB O — DL THH I TS, NW O A#FSE
TlE, Bl EFIERE (Figard et al., 2011), /3\—F% 2V B3 (Reuter et al., 2011), 85 E&
# (Jones et al., 2011; Mannerkopi et al., 2010) ~OZENFEINTND, Znbik, =7 e
I ADEENER D — D THLHBRITIHEN N+ I FE R TERWATEREZ DL D AN, R— 2R H352
LTI~ DAL P REIC T 2 2072 L THHEDORFIBIEDY RIZHY, =7 I I AD
FLWEEI A= 2 —L LT, ZOF AMERIIFFCELLABILTND,

Fiz, mEHIOBERER A L& X 57D T LB B (K& H) (Exercise) | %, =7 RE VX, LYURZ A,
ZKHRME, BEONTURD 4 FANG2HE A HER) (well-rounded exercise) DFEENRDHILT
W5 (ACSM, 1998), NW [, ZOIEBEIERAN G ERSFEmAICR A L TR TEB 2 35720,
TTabe I AL LTI TR, EEOLUAZ L ZAEEE L TOERL GO IEAALER L CTOEE A
Za 5D LIRS TR, FEEICHEE Ml 2 RELTEFZRIC IO B R RS Tng (il
5, 2012; Parkatti et al., 2012; Takeshima et al., 2013),

NW (&, @A IS R CEBMEE LRIV DA T —HE ENEH W ENDN TS (Fi
5, 2000; Church et al., 2002), FiIT TIIR—/LDENLE (F KD J5 : diagonal & (Fig. 1),
FREITRTT : defensive ) ZZE 2 HZETHEHE BB TR L THERICIS 2B R 23 #FF T,
LELHAENRETEDLTHAIEWIIGEND, defensive KTV NEVHLRE TOEALREINT
WHEITHDH, LL, TNHDHEEFIZOWNTUINEE H 7 REt DN e S TOD LW 20, &
RAYIZIESS (T LAV) e B P H O 2 RAITICSENECHREBO A 2 128V T, NW MRS
R OEE N ATRE THLHTIEEWVIZETHIUL, RSB MR 2 BRE LR FikLL T
MO THITHDHEL 2D, — T, Parkatti et al. (2012) (XD, mlnE CIIEERNIR Ik
BN CETHOHITRRO AL ETIIESRD -T2V MELHY, EEICT VAR E #2551
NW Z Efi S E7BROREL TUIRHZRFHZ U,

ARFZEL, ISR, AL EE A TWANRT LA EIE LT, 8 D NW 12X
DIEEN I AT, MERERIIR ) EATRE R FRIE L LTEB O RSOV TR ET L2,

o. 5k

1. *t5E

JEE R I VR S R B KRBT (CAE(E 75 70 ik LA E TR AL TR0, B 122210 TC
252 T TOND T LAV IR S B DIRIG T D, }5E 1T NPO {EARY— LY =)L XAD W 1Db &,
H 3 S TOBGEE 2 8 OBIEE AL TRV AT #ETRE (TR TH) 2 B L EBH=E~0S
MFE LU, BIMEIZASE LI AR EZE A THDLO0, KO TA2H %L TEY, BRI A A
F ey VAN (BAETHIE, M THi~=27 VGETR, 2012) Z W ATERREDHIE 2B W TR
TLTWD RIS TWD, EERANCIZE S OEFIT, Fried et al. (2001) IZXHE&EIMEDILD
ZEMBON, BRI TIEALRE RN E ES TR, HAREFE S (2014) TiX, MEFHEITT
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LA/ (Fraility) &i%, mEEHIZABRE THEENMK T 52 TR AR Dfass A T L, &
TR e E, B ERAE, LA OERIRICHED TV REE T, ) OIK FIC KB EDO B %
OIVTEEIL T <RI H KRB D H 7207, FREIRRERR 00 D72l O R - L BRI,
MECREE NN E5 728 DR EE S TS THD, | ETDHAT — AV MNEIRL TS, RAF 5T
B 1 &2 LUTIHIiZ T TWD03, MRz FIH L Tl 7, Disability (B ki) Tldie
W, Fiz, BREMERE R F 2o 2 —AFFEET (2011) T, BB ENEO LRI E O ERRS DRI
BTLANEL TSN, Kia LD DERITHERL 7L AL | 2V RBLE W,

RRFINL, RN T OO E TR H MR E I OWCILAZITHI L EBIT, HEW O RIE =%
TEELT-, EEBHEOSNEIL 10 4 THo2R, 96 1 ADIEAETIZED 7 R & Dl — A A—
H—ZERALTNDBIEND, TR TOEECHENTE T TERDo727120, RBFZERE RO S HER
HLTz, L7ehioTC, 9 41 (80.3 + 5.3 ik, B 4 4, &l 5 4) OF —X&4Gi=, XH8RE O S IRFeE
OFHMER L OMEER =1L, HRE1X 153.4 £ 7.7cm, {KHEIX 55.9 + 5.6kg, BMI (£ 23.8 +3.2 T
botz, 78, 4 B OXGHE (B 1 4, 42 3 4) Bl LB EAZIRAL T2, B IRl O iR
HELTWRdoTe, AR, BEREE R HMIEE B S OEBES TEmEL,

2. T AT 0T

EEEN R I KBRET A DR ER (1B = /N FEBRARERE) 2 AL CHME L7, NW DO FEHEIX, Tl 26
6 ANH7 AETOMO 8WEMIZEY, ZOMEX, H 1 HOBRAETEFFETEEL THHIIE
A RGET AR L, FHLCGHIC 2.2+ 1.9 H TOEE TH-7-, NW OFFELLT, SlEEHLE
A= OfFE T, iRk 5% [diagonal R LL7= (Fig. 1), A0 1~2 # HIiFAR—/L &
TOHEFIENDZEE HIEL, ARG E ST T2 IR Z S LR S HEHE L 72 R T3 T&
DI LT, BAAERIHI O 1~2 38 BIZIRBERENOEN (1 J84 60m) TNW 217V, DIRERE KikH 3R
SROREEEIZ TR 100m D= — A% Wy, fVREHIEN CEfAZ I L7, NW OEEIRR X, %
LB DEINEC TR Z DD E L, FMEAICIE 20 oty ar Elasx HiEE LT,

Fig. 1. Nordic walking with diagonal technique

The poles always point diagonally backwards and are planted
between the front and back foot (a-d).
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FEEN IR X H 22 CHlE 35040 E =4 — (PL-6000, Cateye tL8) 2 W\ THE A NW RO L EL
% 3~5 MRS CHHAL, XIREOEBREL T =y 7 Uiz, ZO7®, HEEhHRE O E (L5
EENRFD I LTp > TD, JRE DL FRRHLIEE (HRrest) 1%, NW OB RTIAGF AL TLF
RREZHERFLT-2 ICHIEL, “220 — 4" % F W - Tl K012 (HRmax) 7> HRmax [2%F9°%
FAHiE A R oD CEENFRE & LTz, 5% O HRmax OFEIE B L OHEHER 221X 140 £ 6 bpm Tho
7o NW RFOEB) IR O BAEEL T, L4 T =D 50%% Karvonen O R (Karvonen et al., 1957)
MO, A OEARANESF 235175 HRrest & HRmax &, NW H 0005 TR O A0 TE
B A RO T,

3. ST NDROIEEELE T 14
R RIT, BERERYIA )7 ARE Microgait #EB DA 7 N7 A N W T LT ARE DRI LV ]
TELTZ, LUFITHRERIIER /17 AL AT N A M N2 AT &N T RBED R DR M &2 FE 7,

(1) BERERIIR )7 AR
Rikli and Jones (1999) 2BHFEL, MELaT v+ —A(2006) Nk ZELUT-7iEZ W=, 728, HHE
AR LT E A 2 B BTG BN CTAEZ DD D FIRRIRE 1D Z LA B RL T D,

1) 7—25—/v (Arm Curl:AC) (EREfH J104a1E)

FT, FIEBICE VAR D, A IXLTOREECHELE T, ZOBRIS, o ~vi BT R (—
V) LT &I, oV BRSO B RIZ S DB ESICL, FIEBEOMIZ LSRN L TES LI
HEL, L, HRED NS IAL T Z2 R TRENENDI) ThHIUX, tRE OWET DR
FZET0, ST CUIRRZ DWW, MEEORET R0 i — B2 < Tz, b
IR FHDFT, AP OHI-VEMIZ 5T LTz, 7T—2— VEIEIL, 3007 baloi
KAE (BEINANFRINAL) TH o~V EFT-E, ZORIENPDFONZ B (ESN) LnG BICED BT 5
£ (CELI2T ATREZR BRI A # T 5 I 12 Hi R 37%) ICHe R L7z (Fig. 2-a), JIEX 30 BREL, xt
REVTENMEZ LD DN, ZOLE, MED EIZZ o~ BH N> TNDEXE, 1 [mlEhT LTz, MLE
D LR BT, B IR E TN T IR A T DIHEE U, TR e il e AT
o7 B¢, 1 BlOZORTEELT,

2)F =7 A% K (Chair Stand:CS) (N 1D

FTHRE TG T 2EEICUZ S TR 43cm ORI ERICERT S8, HIEEEI,
W FZORTTRZALIZKET, ZBRICEP B MILIORIEETYES E3Y, ZTO%AS — i L[F
CIRREICEED B EA 4RI S H 7= (Fig. 2-b), BB OA K THIEEBRLAL, 30 BT H End-7[a
Bah R iz, B DA THEREITIMELR ILDDD, ZDLE L B ER->THAHIREET
HIUE, 17 b2 Uiz, AC ERIERIZ, MED EFAZRET D720, EE T I EETICHL TR AT
DINTHRE LT, FRNC 070l & E 21T -7 BT, 1 BlOADOHIELLT,
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3) w7 RU—F (Sit & Reach:SR) ( FIEZRMEDFEE)

KRB ERG T ORI LD, — O PO KIRAIKREAK /2D IOBEE AT, IR
O FRUTEESHIT IARIZ LGOI T, 2390 E% D THOELEE L THINHER L, MIZT o F
1L, MRHEICHBHISGRIRSE 72, ZOREOFEMFOPELER, BEMIELZEE, 2Fkicm
Do TpoLDMIEL, FIENEZE TR E, MmN HEHIZ >V CERZM AL T 0.1cm
DAL THIE LT (Fig. 2-¢), Mo deiimil (0cm) X 72358137 7 AERLEL, AW E T~ A
FARERLE LTz, B IS B Ao 72 3581%, MIERTO LIPSV RESTHHWY, b — EIRA{H
LR B Z L TODHERIE L ML 72, HIET 2 ATV, BUEAREWH LR,

4) X7 A27vF (Back Scratch:BS) (R sk o fR1E)

ELOMFER T OFOREEMIZLZEE, B R kS, ToREOEE, Meiif FoOobeid
(o &7 (8 B AME, RiERISML) . RIS, $I—HFOF4, 182 MIZLIREET Tl
IZEIL, FORZE IO REEE Lz U5 BIEINEE, RiEEINAL) . 2L T, mFOFETELET
IS, FEZDD T, ERAEDEDLERICHERL, WIEE, FR»DE PICE Lz RO E %
I (FFESEHE% Ocm &9°5), EOFisEDRRESR AT+ —I12T 0. 1cm HAL TR 7= (Fig. 2-d), Ocm
ERZ Ty (THERERVG DDLU Bl 8) 7 7 AEGLEL, B RWIAIT~ AT AR
FLeLTz, HE 2 ATV, BUEA KREWH 2L,

Fig. 2. Picture of Arm Curl
(a), Chair Stand (b), Sit & Reach (c) and Back Scratch (d).

5) 7772} /LU —F (Functional Reach:FR) (#1372 ADFEHE)

X5 % lem Z &I H HIE AN T IRMRE RE > 7-BEDORIIZ, 2 24 2 TR E 27, mifiisa g
DESTHEIMIELIZREZRER GO EE LT, BRRSCHEONLEZ CELET KRS,
RZ2TELROANEIL, WFOHFIENTELNEVFTS Crd iR GIER GO O ) 2 lem HAL
THIELT (Fig. 3-a), FARNCMHITLIOREENSITLORBICE TR WIGA T RMEE L L, JIE
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(32 [EATV, BAEAREWNT 2R LIz, M, Sl 2P 35720, MBI RE DOTIXIILE, Hi
FBN CED I L7 R RE T E & FE ML 72,

ry

6) 77T RI— (Up & Go:UG) ()3T A LEEEMEFRIE)

WA T LR TRIDED, KEBBICFAEE, DTNl Bo0 0 F R 2 AN LT K8 TRk
SH Tz, RE DA TR O E ERY, TELEIT RS 3m EDa—r%2Fb), & EORITELEL
25~ L7z (Fig. 3-b), AF—MREDILH EAVEMEICIE, Fi b LIXKRIEBE FTHL ThRnets
KL, AZ—R DA NS R E NERISELETOREZ, Ay T T4y F 2T 0.1 O T
FHEIL 7=, WELE 2 BTV, FrERE S EW S E 8 LT,

7)12 53477 AL (Twelve minutes Walking test: TW) (&8 FFAMEFEIE)

FHOa—2(1 J8 80m) X EL, MREIIIHRENOOE KM Eb LI HITEIES T, AZ—]
SISV ERE M Z T 2 E DD, HRERN—HTHZTLICHEL TRBWERIE 2L TR
DEIEIT o7 (Fig. 3-¢), RMEE L, bUENTZVIRENLETHIL, SLbIEES72D, Fif72d
TRATHENEEZHOUOIREL, ST1X 12 T, REOAKICTEIESE-, & TO
AROEHIZ, SEHEFSTWEHREIC Borg O LEIAESN5REE SN 5 4 W CEB) o E B 58
FEZRAT5LEH1T, Sm M Ta—A LICE NIz — b b R E TV a— 25 L TR
ITEREEA RO T, MEITHFRNC 0723 21T -7 BT, 1 BOAZOHIEE LT,

Fig. 3. Picture of Functional Reach
(@), Up & Go (b) and 12 minute walk test (c).

(2) 4T MPA M TN IRATHE L T A REDFEA
SBFTREL ATV AREIE, ¥t —2% AT ARNT 28 (47 R A b, Microgait #H8L., USA) %
WCEREL = (Fig. 4), BRI, 177 AN Z ORI (v —F) AN, (77 AN, EHG
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8m D= —ABATREHIEIL 7.9m [X[H]) TOW AT & H I FH KRB EAT TIT o7, Wil T3
Befifd & 2 PUTBHE THITTDI0IHRRL, HEIRKEEATIZRL TESRW I LaHi L
7o B¢, HRAIETH<BAT T DI R LIz, ~—F T ANE, BIRICEDZ DY R x FEhi st
T2o BT 20 BRIFEMSE, ToRLREE BIF5&EIRETHEHE DA ML, H1T77 AN (i
BITRB IO B B RIEERT) N~ —F T AME, FoRaesmERTo%, zhth 1 [
FTODMEEAT T BATT AMNIBIT DA TN ANTORMEE B X, A DAT vy T REBLUTANTA
NRONEIE, BATIEE, ST - B O R, mESCRiRH L LT, ~—F 7 AOFHEE H I3,
AT OS] - B OB, 1 RIOAT 78, A7l

Fig. 4. A picture of gait testing

4. T 2O LREE T

BRI OTF — 213, EERGREEH L, £, ~—F 2 a8 BT R — &% — O -
ft ToHY (A 115, 2002), ZDJEFHHEIZOWTHIH H CHEER 24 FE CRRL CEEMRE (CV) &
Rb7o, BV RIT, EBET% THEOHD t MEICIOIRF LT, £ OREIL, Pearson fE%
FRBE I HTIC L o7, iz, I AR OB LR 227 5 2) 1 & (Effect size: ES) 23R 72, ES D5
H121% Koizumi & Katagiri (2007) DXXZFIHL, 2hROREEZT0.20 = /)~ < 0.50], 10.50
= 7 < 0.80J, [0.80 = KJELTHLE, e, M EKEEL 5% LT,

. FHERES 5

SHRHD—ERIE, YOER LRI TR TH 720, AT 20 43R OEREHA TN ATRES 22 -
2o TEBNETOZ2 DRI ERIE, 2K T 68 £ Tbpm &720, FEIERIIR A2 74 + 7Topm, FEARAAE M
63 = 7bpm CTHIFHIZIIA EZEDROOIL, 9 4 H 1 4 OB H 2 REDT= O\ E LT —
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APFFOIT KABIEEN L NV IRA N AEC 728, DO T — BRI LTz, EB) F .05k
DOIFEIEIE, 28T 98 + 10bpm E72Y, FHXFHIEBENEE L 55.6 + 5.3%HRmax, 8LU'41.1 £
6.2%HRR £725 Tz, £7o, BEIEAIFERAFE CTOIE AR HEBN R E S, 2 E 4 93 £ 8
bpm, 52.4 + 4.3%HRmax, 39.5 + 4.2%HRR Th-7-, FEAIRHE TIE 104 £ 8 bpm, 59.7
+ 3.6%HRmax, 43.1 * 4.2%HRR Th-o7z, BEEAIERME LR E TIE, mfEOEE) .0
B LOE R E B IR L |23 B EDNRBD LN o7, £z, #RH O BIEEEREEL 50%HRR
ELTED, 10%FRERWAE R CTHo72, MABIMZ BT CGEB P E SR FRITAET T, EEE T ik
L720, FEO D NITWiRoTz,

FEBEMIIR ) ~DEBN N R IX, Table 1 1Z/RLTZ, A EIOXI5E D CS IE, ADL (Activities of Daily
Living) I3 H 2L CW AR N — LD Jiigk AT &2 Xt G B 2o 1o e AT 28 (F D, 2014;
Takahashi et al., 2015) D) 11~12 [0]/30 LRI E ThH -7, ZOfEIT Disability (F4»
FHERRR) IZMa D LSHITIR T3 2L BDb008, AR RE DIIIZH L TETWDLNRT LA LIRRILD &
W IZRB VT, ZOREOREBEEN D RENDLD THA), AFFEIZEBWT, NW E#%IZ CS IX
13 [A]/30 B/ 15 [A] /30 o ~EH EITHAINL TRV, AC 23 15 [71/30 #2519 [A] /30 Bb~tH

BITHINL, UG b 6.8 BnD 6.5 B~EA EITHELR->TEY, b RO BV TRIRDFED

BTz, —F, TW X TR 20m HEIIL T, AEENED LRl ZOMOIEBIZE
WCHAH BREDFRD LN,

Table 1. Effects of Nordic walking on functional fitness.

Variables Pre-test Post-test Effect Size (ES)
Arm Curl (times/30sec) 15 + 3 19 + 5* 1.03
Chair Stand (times/30sec) 13 + 2 15 + 3* 0.78
Up and Go (sec) 68 + 1.3 65 + 1.1* 0.50
Functional Reach (cm) 279 £ 6.0 307 £ 7.0 0.46
Back Scratch (cm) -15.3 + 12.0 -14.0 £ 114 0.12
Sit and Reach (cm) 44 + 85 39 + 84 0.06
12-min walk (m) 807 + 106 828 + 84 0.23

Note: Data are mean * SD.,

*: P < 0.05 between pre- and post-test, paired t-test.

F TN AN LD E AT I O B AT 4 1 LD A TR E RS R, AR TREO A TIREE DY 1.37 +
0.13m/sec 7°5 1.45 £ 0.36m/sec EHLZR>TUVNEA, ﬁﬁﬁ%ﬂ:f L72oTe, EDMD AT
TR, ANTARNE, MR, SRR (24, SRR, mM SRR IS A B A A
Lo T- (Table 2), B FHYRAGE A TIRF O BETN AT (2 LA FEHNE RS R4, Table 3 (ZRL
7oo HEENEZIZIZANARENA BEICKRELA2Y (125.7 £ 12.9cm 725 132.3 £ 9.1cm), ZDOZhH &
(ES)IX 0.58 THRELE TH-7=, AHITHEIL 1.63 £ 0.12m/sec 75 1.74 + 0.20m/sec(ES:
0.68, L) LiEL > TV, A B ETIIR o7, TOMOIRIEL A E R 2L TIERh >
1= =—F T ANEOTEI % LD SRR ER 1L, Table 4 |RLE, ~—F T AT, TXTO
HEIZBWTHREENRDLNR) -T2, CV LiEEN % T X TOHEH CHEEFTLD /NS5 T
HE TR -T2,
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Table 2. Effects of Nordic walking on gait test at comfortable walking speed.

Variables Pre-test Post-test Effect Size (ES)
Step (cm) 634 + 58(6.2) 63.9 + 56 (4.9) 0.09
Stride (cm) 117.6 + 9.5(17.7) 1184 + 9.4 (15.1) 0.08
Swing phase (sec) 0.34 + 0.03(4.6) 0.33 + 0.05(3.3) 0.19
Speed (sec/m) 1.37 + 0.13(24) 1.45 + 0.36(2.3) 0.24
Contact time Right leg (sec) | 0.59 + 0.05 (3.6) 0.61 + 0.08 (3.0) 0.24
Contact time Left leg (sec) 0.58 + 0.05(5.6) 0.61 + 0.05(3.3) 0.36
Single support time (sec) 0.34 + 0.03(2.0) 0.34 + 0.04(3.1) 0.06
Double support time (sec) 0.25 + 0.04 (4.4) 0.27 + 0.04 (1.9) 0.37

Note: Data are mean + SD. and Coefficient of variation in parentheses
*: P < 0.05 between pre- and post-test, paired t-test.

Table 3. Effects of Nordic walking on gait test at maximum walking speed.

Variables Pre-test Post-test Effect Size (ES)
Step (cm) 67.6 + 8.7 (3.7) 69.0 + 5.9 (7.3) 0.12
Stride (cm) 125.7 + 12.9 (14.6) | 1323 £ 9.1* (12.4) 0.58
Swing phase (sec) 0.28 + 0.07 (4.4) 0.29 + 0.07 (5.5) 0.04
Speed (sec/m) 1.63 + 0.12(1.5) 1.74 + 0.20(2.0) 0.68
Contact time Right leg (sec) 0.47 + 0.04 (7.6) 0.51 + 0.05(9.2) 0.42
Contact time Left leg (sec) 0.48 + 0.05(3.5) 0.50 + 0.03 (4.8) 0.33
Single support time (sec) 0.31 + 0.02 (4.1) 0.31 + 0.03 (4.9) 0.27
Double support time (sec) 0.18 + 0.03 (4.9) 0.19 + 0.04 (8.1) 0.21

Note: Data are mean = SD. and Coefficient of variation in parentheses

*: P < 0.05 between pre- and post-test, paired t-test.

Table 4. Effect of Nordic walking on march-in-place test

Variables Leg Pre-test Post-test Effect Size (ES)
, Right | 066 * 0.07 (12.9) | 0.64 £ 0.04 (4.2) 0.30
Coniaet Tine (Sec) Left | 0.66 + 0.07 (14.1) | 0.66 * 0.04 (4.4) 0.09
- Right | 0.34 * 0.06(20.5) | 0.33 £ 0.03(7.1) 0.20
Flghtlime (sec) Left | 0.31 + 0.03(20.6) | 0.31 + 0.02(8.6) 0.00
Right | 1.03 £ 0.08(7.9) | 1.03 * 0.06 (3.2) 0.40
PACE (sepisec) Left | 1.07 + 0.12(59) | 1.04 * 0.06(3.8) 0.32
Evcle (s5c) Right | 1.00 £ 0.11(10.1) | 0.97 £ 0.06 (3.0) 0.1
y Left | 098 * 0.09(10.9) | 0.7 % 0.06(3.6) 0.21

Note: Data are mean = SD. and Coefficient of variation in parentheses

*: P < 0.05 between pre- and post-test, paired t-test.

KAFFRNZ, IREITALRODBT AN E i E 2R ZICL, 8 HWMIZES NW 24581, Rk )7
AREF TN AN HNTHATENT U ZRED Tl 2 FEIEE LT, ZDEE ) IOV T, [,
ZDOBROEBDOIREE D E DFEFEITIR > TWDDZFH, NW OFREEEZ M EB L O YT OV T
Bt Uiz, — RIS, LA NI @lin g 26 R GHREMN AZ L2854, KbEIRESNDZ ST E F
W DOIETHDHN, A OEBFREOW M T, EB I ESCRTRITAE Uo7, £, )
ZHIELTE, HDVIEEED T ATV e o7, 2B 2D, T4 R Thvz NW 322 &M
HLDOThoTEW 2 &9,

TEENZ K RERIIR )7 ARD AC, UG BLDN CS A EICHEL TV e, NW 3R — /L& ffi > CHitii
IZHLZ2 NS L2 I B O 13 B3 52 ER AT CREI RSN TVD (LA S, 2012;

174



AR IR T p—< L AWFFE, 8, 165-179, 2016

Pakatti et al., 2012) . flI75 (2012) 13, fEH 72 mlnE 23 NW Z 12 BT -72BR1Z, AC A3 EE) Al
[ZEERTHI 11%, CS 3% 13% DI ERERL TV -k ~7-, $7-, Pakatti et al. (2012) 2k

9 JEM]D NW T AC 23547 20%, CS 23 15%HE L2 L T\ e, ARBFEORE R TiX, AC
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Fig. 5. Relationship between stride length and relative improvement ratio
on stride length during Nordic walking.
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