ISSN 2423-9208

2024 No. 13
Journal of Nordic Walking

https://www.nordic-walk.info

BRIBER/WTAvD-R=-0F—0FKFMAE 2024]
JIVTAVY - 9=V DERICETH2AMMEESOLLIER
BEFZHHE 2 AT TREHSHEREN




Journal of Nordic Walking 2024 no.13
VI ANFroror—%rr Ury—FARERRS
YEZBERE HWIFRE ARAERI VT vr - Ur—rER
ZEE JNNER W VT 4 v 7 - U — 7 Eils
=REE R NANT v s U — 7 BERISR
BRI RIRCRFEFER AR A S %
HHEFE  UGERENENARE, iARER Y RRER  iERERRLA AR
B TRV AEY T — 3 Rk R
HRFER HBEVHI ALY T— 9 VREEIBE R
KHEEZ  KHEPARERRRRE
A IR H T B e P s PR B e
B WA VT4 v (REEEEEROR)
e TR AEYT— 3 Uk
AR IR R AR R
gRRESE RS VT 4 v - U — 7 ER
Ve HEE VT 4 v T - U — 7 HY
HH—F WEHE S NT 47 - v —rEl

N E E A A I B 5
A A kL : Journal of Nordic walking
= VT 4T s Ug—F Ty —F )
ki (E4 =—F) @ JP
WL ETINE C T4y - h—EX
ISSN : 24239208 ISSN-L : 24239208
B2 A K], Nord. Walk
FIATYR - 2016, no. 1 (2016.5)—  TFUFTHERE : 4ET
556 (1S0639-2 X=X @ jpn : HAGE
MR INT 4w s U —F T Dy —F ) NIENES R EFICATR STV ET
BRHEAL BRI IRIERE (] ST)  JDreamll  J-GLOBAL
GRHBHE - ERPRMEEETTS T A —  HEERE - U =g VES

I Journal of Nordic Walking /W74y /) Ut=%v) Vi—-TWV
FATH IR
FEATHT 170-0013  HUATHR &5 X A4S 3-5-4 AR
mEH MR PR
RIREE R 8OARRESD - ERfn/C - I —F

E-mail : nordic-walk@umin. ac. jp

© Journal of Nordic Walking All rights reserved

w1



Journal of Nordic Walking 2024 no.13

THEME
BER/NT14v7 - R=L-o+—0F2F MRS 2024
T AV 9= DERICH T EEMEE TS LLHE

H % CONTENTS

species title page
Fifk FISEIAAR VT 4 w7 « R—)b « U4 — 7 PR RS P.3
D BR e
IEPARNE—  BASR AR o 2 — I HERE A R ]
RS INT 4 97 BRI U= BT TR 2 [ F SRR P.7

JIVT 4T « O —F U TOFEIEESHBDORELH
7N S [GISARY | IN = N NS YN ik aneay S 222 i

Frfk JNTA w7 e Ux—7 DERIZBITLAMEE S 55 JER P. 12
TRBEDSLG D ) VT A 7 o 04— DERSOH RN %55
~ 5 BIEEE A B OS50 D ~

Hfwie  AARTFEERE 2 —F - BEEAVE

RrgE BHEIEMHER BTG T2 VT 4 v 7 « O —% 2 T OFM P15
PED RS
KWHEE  AARTFPHERE ¥ —  FHEERIE

et TR BB E ORERENC ST A B AR — L DO RO EE P. 17
~Tx At Y E O~
el TRE Ry

RrgE JIVTF 4T s T =% TR COBRLERGICH 2 58 P22

~E LR & W H—ER T O b~
“XHE B+ FIAAEYT— 3 VR

RS N—FE=y I LY FERNEKT VT v 7 - T — 7 O P. 24
HEBASE  EE T REAETEREE
(BES R—F U R E BT — 2D ) VT 4 v 7« T —F TPy s8 P28

SRR A L 3D AT — AT & D —
BT HASHAT 27

FrtE FHEA AN AT —va P ME I NT 4T Uk —F 7 P.33
— FFHEAT 1 2 ) O B EERIG DA X ) —
EIARES BEEEHEANRHEPL

ES LoTAb./ VT o v 7 R—/v empoles MW=/ VT 4 v 7+ U4 —% P.38
o R D SE R — BEPRIE I S C O 1 —
j-L//ﬁ\%ElEBEAI\ 7%2:‘ D E}U N\ t\\u J—33 \/%ﬁlz;%

etk [AAE 100 RS, TRICEAZTH72018) ~/ VT 4w 7 <7 P44
F—TIZBITH K525 OFEEMEIZHOWNT~
WAT R REKI VT 4 v 7 - U —rEE

BR WURIBAAR I VT 4 w7 « IR—)L « T — 7 542 2025 (21T T P. 49
WHEE  Fo72/NERER:

w2



Journal of Nordic Walking 2024 no.13

Bt AR IVT 4 o F « IR—)L « 74— J ZrasER gl 9024

FIBEIAR I VT 4 7« R—Ib » U — 27 FPMRE OBREHR S

IEFARNE—  HISERAAR I VT w7 « B—)b « 03— 7 P20 REE
H AR AL EE Y o 7 — A B RE R

2024 £ 5 A 18 H+HEH, JRE®H AR
+TFHEERLCB N CTHE IS E AR LT
P/ Ny Ay e e = N/
BIESNELZDOT, ZZICHESIETY
Pl == I

LR 10 4210, REFSERESAEND /L
TA VT UF—F T EHD LN, FD
%, FEIEHEL RN OEEEIECSE T
DORAFHREO—ERE LTUEHL, TOHR
PERRLTEBY E L. UL,
IR O GBI B W CETETE Z O FIED
BOAMELS, Z0EKREZMY, EAIOT 4
WL EFf - TV o b Z
EEMGFLTEBY L.

A RIDZEETHOVWTIE, 2023 45 A D

12 7 0BRIT, FEFaaR L OITNE
SRND, F 13 ETPEOHEY A EKE I
FL MR TOILRDERICHE TE
HEZZ, BlEZITFHI Ll LEL

7-.

<EMREDT —~ >

IINT 4T s Tx—F X, TE
REEFEAR— L LTASRBAEIN, &
W, Ve UTs—Tay, NESHTLE
DA NENR G S 4, £ < ORFFEHRE D72
SNTWET. @EEHERFIZE LA RO AR

=Y EENSL DT &, I BIZIERR
WEEICH D ST LICEDLET, VT A7
V% T OB R DA TVET.

L LRin G, BEOREL RO 42X
FEEL FOBEEELZ D2, &6
IZiIr 3 E 3RS TH 41, VT«
I e g —F T OREEEZTH L
DEELWBLRICH D 3. ZhbDhx
1%, ERRMIR AR —V IREE ) D HGE S
L, EEIZEERIEOE A KRS TLEST
WET. ZOXIRRHT T, Lo ER
ROBEHEN LI BERRD, I bIEE) S
BELRDURINDHY £7.

EERIEOFERENHE L WEEICZE,
WNT 4T s T —F U I3EEICA
FETOHLEEEZET. EREPLERBEE
IR LTh, VT AT UF—F T
DR THD Z EERL, WL HEET
KT LIcky, S5RHEMEERD T
WT D EREE L CWET. & L CAFZERE R
%, —KOFTORWIRRBICH D T2 ~D T
S — Ry 7 b HiIfF SV ET.

DX RBIND, SRIOFEEDOT —
~E (VT 47 « T —F 2 T DERE
IZB T 2EIMELE XD RIE - BR/
VT 4T s Tk —F T O HiE
LT -] ¢EFTCWEEEEL.




Journal of Nordic Walking 2024 no.13

HiEZR

[5H18H(1)]
8:00 8:00
8:30 — = ——— &3
9:00 9:00
9:30 ~19:00~10:30 L e

INTF Ay — o RS
BE ABK IE— (BFF+FHERE2— BiEERARER)
ETFT FE @BABF/LVTFavoo+r—oERER)

10:00

10:30 10:30
10:45~11:40

11:00 _ |paa=t - x&aR#EE 11:00
EE ABK IE— (Bxrt+FHESREC 22— SHEERNRER)
EiAEE

11:30 _{EER #Ei T8 (hskz #D 11:30

BE BE OF ERAFRALHARRZKR

12:00 _111:50~12:50 | 00
1230 1rey - grg—kvrar QR -CEER QAR 12:30
13:00 13:00
13:00~14:00
LYY FHEB /AT A v oI+ —F L TOEMEL & 5 2REDHDRE
13:30 — I 1330

ER )N &M GEEFHER DREmESNED
HE My ZE ek R
HWHE B (FoMERER R

14200 14:00

14:30 —14:10~15:20 —fmiE SHEx (6HHE2HHE) 1
EE Ef XiE QRNsEEs)

15:00 | NI EH (EmEsEsE  ORmEARD 100

15:30 —15:20~16:20 ——— 1530

SURI YL BRDILIBGH S/ VTA YT - VF— 0V DER~ODEMEEE
ER AN E¥ (BFxhtFuERter2— JFHERARBR

16:00 — A1 HE (AFF+EHERtr 2— BRARBE) 16:00
WE MR BE/EH OB/ AE S/ HbEz/ E =2F

16:30 —36:30~17:10 1090
HEHE ZELVESLELULSTEREBETIEHOGRENRELR LY F

17:00 _|ER A EE (AFFHEREReS - FEERANDL 17:00
EE M IES (SREAEIFE—VRESSEERE) / &5 BE (E.M.I ARIUGE)
17:10~17:50

17:30 |BBWE  BEOREN OB/ ATA Y I IF— s OBAK [ZO—FMERYE> T 17:30
EE HEH X (BEFTF-RHAE. TTERPD vy TEEFREREER)
EE ATA E— (BFF+THERtr x— SHERARTER)

18:00 _| 17:50~17:55 #H®t - MEOERABA Wi— (AFF+FHERE> 5 — HHERSHER)

18:00

18:15~20:00




<TFarsshn >

AREMRESTIE, EPEHE L Tras
FEOHEBEALY TOAVT 4y T« Up—
JDREEVEE T Y vy I T LA V] T
DOWTCTERELWE X F Lz, IMEE)RER
(21T D FEEE O R nTIE I TR
Eh AT 2 F L.

Ly xy REEH DT v v a » TIEARZEN
REBIRICR D Shi-ivpme:wt (&8
KINT 4w« gxr—rBBEENEER/
MARIRBEEE R RE) CfAE B GE1RIBA
T 4T e R—=)b A — 7 PRI RE
RER/EO/NERBERE) OB A
[V RRGED VT 4T« U f—
XU OEMELE I LRDBEOT-DO DO
2] L LTZhEToREEDTHN, 5%
DREBIZONWTITHHW LS E L.
MEREFINVT 47 O —F T D
SRR REME I O WTHRICIEBR STk,
S%OZOFE TOWRICHFFS N TVE
L.
MEEAIT T ESE2E O TG DSk
PICIER L, kT VT 4 v s Ty
—F T DILRLFEEHEIZHIRF SN
TWE L7

— AT 21 SV OB 8 A,
RAZ—N I3 JHBET L7z, EOEEE
MWEL, KEPEOREBEFETHHE NEIT
INEP SRR (LIFWRERE U T
—Tarvil) oOFEE ATy -y
=% 2 7 AR — L O N KRB VL
BITIE BE OBIT ORI T KIE T
B hESENOREINE L.
AN DO KB DOEH,  [FHxld

ZRATT 28 THY, A% 1 FIFEET
BT IR, ZHERAJEICDTIZ - Tttt £

T AEWITEY, TOBERTH Y Z LIET
TFEHEA. RANCHD AR —Y & A E
BT D EIFARARETH DD, BT vd
FRZE )T R, R E CHEITAEE
ThHY, ZFnRpREERIATI 2 vT 4
J e —% 7T, X, MTOREE
B ZEWT=b DT, EFICHIZMMTLE.

w5

Journal of Nordic Walking 2024 no.13

VR U LDY Y a T, RO
SIS VT 4 v 7 s Tk — T DEF A
DA REMECIREIZ OV T, BIENEL,  ER
‘B RAEEIZAEL, FHEEIEAE, U el
T—va UBIOEEFTICEmL TV E
L7

T2, HEBFETIE, T - (KgoES)
FEIEIZ DWW T TETR e A & ABRE LA
I ZE#EW T EE L.

BRI, HFREEE LT, T=ATEXR
7y T B OB ELED —RT = A
LAY —L LTORBRIZESE, /T4
V7 e Uk — 7 ODFEMEICONTEREL L
TLIFEFEWE L.

IEENE IR BT D AR 7 IR O S0

AES2E KRB OBEEN SN
LCENE L. EFRERMOSML S A
K O#EIL, BEAREO R LT, HEH)
FEIE DO MBEPEIZBS L &2 R DA 2 502N
W2 LE L. F2~03ME@mlT,
Do I IR 2 f < R 2, —ATH
2L DEFEHIZINE D Z E2WFFL TV
F1. AFREREEZ2—0lE S, 1B
EZIIU®, ERREmICEmRL TS
WE L7z, ZRFEMAAICSML, 20k
BB ZFF O K D I o =R S D &
FEhisx C— A TH T, S HIZHEwNIA
MBHTLXED.

F I RBA~OIEEEIE L L TE O
NDEEBESNTWD I TR T T 4 ZADFFE
BoFLEHESMENE Lz, @EEFEEO
e, L CAARDERRER LT
DI, BEx 720y B OHEMZEAE U AT
TR U Z G T s enTEz e
WET.

HARER T v % — OB O A CHEfi, &
B LIEFIEY OFHiRE.
Y DOFHEEAE R 2 v 7, BERO

AL 7, FHENRFREOHTHERLZF
BV DR T L.



Y HIIERICEENZ72D, FEOER]
B b RARBEICL DS
NEMENE L.

TERAPED D &, BSGRTDINS T/

T4 w7 e g —F 7 OERBRIEEN B
%< OJF 2 B % FF
FrICHRAFLDIEFR

ZhbihvE L1203,
STWhETEEELE.

TRABGEREE VT 4 v 7« U —F 2 T IRBRE

me6

Journal of Nordic Walking 2024 no.13
BHRICHLEBRW-2E, BRI Tz
WEEESNE LR, %< OBRE DihA
([ZipoleZ L ERWET

FIRRZOBEEICE L T THREWZ72W
e, JNNSEE, milised, dERo
BRSO X VG L B ET




Journal of Nordic Walking 2024 no.13

Bt AR IVT 4 o F « IR—)L « 74— J ZpasmR g As 9024

IIVTF 4 T T —F 2 TOHMME LS H%ORSE
INEF SR D Y
N P N L T L e e

1) LIFWEBEY N F— 3 o8 2)

Keywords: VT 4 v 7 O —F 7,

InvF—var, Gtk

I. [ZL®IC

INT 47 Txr—F%7 (LIF, W) I,
2 KOR—IVEZHIZEZ RN HHEL 2
HEEITH Y, ZoOEEAEBEER R L ONER)
EHIERESB B E oo b b, TR,
INHORMEREN LT, W REHRAEL
R O B RS RE R M RE O [R5 2 H 11y
ELlLizbhb—=v7LLTHEAEN, U
VT —a RIS DN EI L
TW5%.

AR TIINN ORHEICER LD, 2
NETDOIARAT<T 4 v 7 LEa—|ZHED
WCEDAENMEZRER T LIS 5.

. VT 4y Ur—F% 0 TOHME

1. R=% VU

N Y PR E G LTS NW ORI
4T3 AT ~7T 4 v 7 b Ea—d%<,
Salse-Batan & "I/ N—F% YR EE &%
G LI 12 fROMIEZ RS L, NW AT
ERETEDODEDOUEICIANTH D Z L &R
L7z, Lo L, &f7EskEE, e
Bhae /), T U A, HEBERRIZOWTIE, NW
IZE o THEITRD LD L ODERMIZ
HFEREEE LI 20 ERESI N T
L. TexOFEETYH, A= ZHEH LR
fhDIEBEIN A & LB LC, NW SRl E %
AEICHBESEL LW PREOET
A L~YLNE LT, F 72, Zhang B IR
v D=7 X227 F YT RZEY, /b
L—=V7, ALy T3l EhE
B OFMEE L, NWAKEEA R B
RESIRoNT ARSI DSEICERTH S A]
REMEZ R LT,

IN—=F Y UIRBEICB WL, A—v
Dl 23 i T RO [ A R Ol & L TR

m7

EoMrelEE LM T 2R H 5. 2
D L5 IR S DR RIPKIL, ~—F
Y URICE T D EEEEOSEICTF ST D
ZEMNFEIESNTWD . £z, R—L k&
2 HEHE T ) SOAA T ~ D2 TEME[A] IS R g o AR
ITHREOWEICORNDEEZLND.

2. D A8 PR

Dhamayanti & ° (@M LA % k5
LT A RO EH AL, NW B3RO Y
NEYT—Ta yRoEEOTr T LR L,
RRBEFEIES 6 SHBRITT A FOWE
ICHETCHDHZ EERLE. Cugusi B "X
SDMEREEREERE x4t L LT 2 fRDifse
WAL, BEOI ALY T— 9 02 NW
ZOFA LT EEOY NEY T— g
FEIC A TRE Y BEXOHBE B EIEE I A
BllWETDHZ L ERLTZ. Golledge & °
IR EIARE BERE X L Lz 5 MmO
mamal, \WHRAEEO Y +r—F 7Lt
RTCHEEETBD RSN, EET S
T LEE LU CHERSNSA, RKRBRITH
BEDUGELZ LT DT RREMEN H 5 L #iE L
7-.
R—VOE I L0 mR O 4~18%
WAL, RRBRFEEED 11~23% ML,
Ta ) —HEEN 18~22%#N3 5. D
&9 7R iEE B OB DY, L R BT %
THRL—=U T L LTAHEBTHD EEZ
Hb. F£70, B— L OEHN FRo&HR
ERBESELMRLHD Y, FTRICHAZE
THRMEBAERET I L THENTH S
LEZLND. 2L, K=ok
IZ X o THEBAMS FTROAENEET 5
ZLICHEENRLETHS.



3. g

Sanchez-Lastra & " (I &2 AT HE %
KoL Lz 12 RO #Aa L, NWE
Ait% CLEgR MBEME, NSRS, I NE
B LEZEREL TS, ZRHOE
BT TR * OTFRR - TH Lo DEER
R ENWZ DD, RBREE O TITA R
RUGEITRRO b o 7.

4. A

Bullo & P ILEFE x5 & Lz 15 fad
M EHRAEL, WIT@BEOU +—% 27 &
DEN ST R, T OZERME, EEOE
EWESE, B —=27 X 0@
TR, THEHOMT), AlEERET, ¥E
DZENE, BLXOEEOELSESEH Z
EDRENTE. mEEED D BT AR

PMETLIEEHICE T, R—LOFEAMN, #5
BN xT3 5 RO & s S, EE) Ok
Pam X paREEEER L T\ D 1

5. MNh

Sanchez-Lastra & "%, FL2SAHEE &%t
Gl LTz 9 RMOMEE AL, NWARY N
TRIE, TR R OMREIR T, B IRFERE, QOL O
BEIZHENTH D AREMEZ R LI, DAR
FA~DONWDEANIL, ZZENOEIET, Fik
Bk KUK RN S h, 2077
ATV ALEWVEPFRTHS.

S B, EBEEIESCE ST, BB EORT
EAETOHDEEMNRE LIV AT YT 4 v 7
LE2—bFEETD. ZOXIICAEERE
R O H RS RE-C R EERE 12692 NW
DNEDBRET S, RAITHFEHF I TWD.
B, TRTOLE2—I2BWT NF O %
T S DAZHENL T D 72 DITIZIBIN O IE A &
LI TN,

I11. A% DRERE
INFETHRARZL SIS, WITHERRESR

R D B RS RE A MRS RE D LB I B )

ThY, HEEREOF CITRICAITRIENIC

ms

Journal of Nordic Walking 2024 no.13
BT 2MF9E 32 <AThiv T b, NN BHAT
BENZ RIT TR I IR E SN TV D
—FTC, BEICHZ2DEEBIZONTON
FZRERTH S, HPeTiE, KEREEAE
B, BHEEEETT, S—F Y W, BEH
JERHR EE2ATOEBF OB T N L —=
JELTNZEALTEY, WICLWERE
DEACZ B DIEG Z B+ 5. ZOHT
KRB ALEE itz B8 TlE, oK
Jia < S TS &0 IR ER O 5 RN B R
DTl & Vo TR R BREDPHELT 5.
INHOBEFITSHITHRELR T S, &
ITHRERHBITNR O T 2/ < FTHEtED &
LD B UAE YT =g BT A IEE
KR LD, RN—LOEAE, @A
BT B E MRS O i TE B A ) S
MG~ ENEZR EXE2EHE2EHT 5
B DT, NW DS KRB UL E Hrifr i &
B DOBITRIPRME 2 8 S 5 v RetE RN & 5
D%, RERE UTALESE Hrifr e B 12k L TR
— )L DA ST RIFRME N R E T B E R
SLZMEFIRY =670, 22T, #Fx
XD 4 —F 7R — )L O S KERE T
EE T ITE BEE O BRT RIS T TR
e L7 ® BRI, BT oKsn
AR B EH L7 BT R IC B3 5 fR
2 (Step Symmetry) %, T TR T, Wi T
THAT, NW o 3 FEf CliREr Lz, &
DOFER, T FHATEE L TN IZEBWT
Step Symmetry D FE[H J5[A] & Bijf% J5 7] DE
NEBEICEEZ R LZ. ZoRRIE, A—
SV DA IR B~ B O RAT & PRI
L7722 & T, MO EWHBRITIZ DR -
TeEZD. AREAIL, F— Lo RN
1T 2 SCET 2RI & 72 0, NW
D3 KRG VA5 E Pl #4 B I x4 2587 7z
IRIREOEBIRELIC /D Z LR WIRE S NS,
St OMZERE E LT, ETITRIRET
AL EITIZ B BT 5 N o—EHH O
Ehilz L5 TRIEO B ERFIL, &
DINHRZ T DM ERH D, KEEE
UTRLERE Prifi % BB 720 T <, BRITx R
PEDME T LT WA TR BAHIE 72 & D %%



BIZKH LTS, NWOhEREZHRETHZ D
BHHETHDH. E£7o, 2IROFHME R 7
ST T NIV OESL S AR RIRFRETH
L. ZHNHOWSEHMBOEREIZLY, NW
PIER LTSRN N 7 —2 g
0 J T AOMSIPIIF SIS, 20 L5k
BN L A BRIR B 1208042 2 &1,
(VT 47« U —7 DERIZBITD
BMEE S B D3E) ITHEIRT D EE X
bihb.

IvV. #er

0 — % L AR — L OfE 2N KRB T
S E TN 12 BB OB TR R F TR
(BT D EEZ S SRR VT 4 v T .
W)L« U — 7 PP REITB W TIH
KL, KELLIHFTHEZZEIE WL
XELL. ZOXIRARBREEGY, Z
DGEBED U CTERSEHILHA L BT ET.

iRk

1. Salse—Batan J, Sanchez-Lastra MA,
Suarez—Iglesias D, Varela S, Ayan
C. Effects of Nordic walking in
people with Parkinson’ s disease:

and meta—

A systematic review

analysis. Health Soc Care

Community. 2022;30(5):el1505-e1520.

2. Ono K, Nishimoto J, Imura T, et al.
The effects of walking training
with poles on walking ability: A
meta—

systematic review and

analysis of randomized controlled

trials. PM R 2023;15(8) :1026—-1037.

3. Zhang M, Li F, Wang D, Ba X, Liu

Z. Exercise sustains motor
function in Parkinson’ s disease:
Evidence from 109 randomized
controlled trials on over 4,600

patients. Front Aging Neurosci.

m9

Journal of Nordic Walking 2024 no.13
2023;15:1071803.

doi:10. 3389/fnagi. 2023. 1071803

van Eijkeren FJM, Reijmers RS]J,
Kleinveld MJ, Minten A, Bruggen JP
Ter, Bloem BR.

improves mobility in Parkinson’ s

Nordic walking

disease. Mov Disord.

2008323 (15) :2239-2243.
van Wegen E, de Goede C, Lim I, et
al. The effect of

somatosensory cueing on gait in

rhythmic

patients with Parkinson’ s disease.
J Neurol Sci. 2006;248(1-2):210—
214.

Dhamayanti AS,

Rachmawati S,

Rahmad R,
Waranugraha Y. A
Ssystematic review and meta-
analysis of Nordic walking for
chronic heart failure with low
left ventricular ejection fraction.
P K. Published online August 2024.
doi:10. 1002/pmr j. 13254

Cugusi L, Manca A, Yeo TJ, Bassareo
PP, Mercuro G, Kaski JC. Nordic
walking for individuals with
cardiovascular disease: A

Systematic review and meta-
analysis of randomized controlled
trials. Eur J Prev Cardiol.
2017524 (18) :1938-1955.

Golledge J, Maarij K, Moxon J V,
et al. Systematic Review and Meta-—
analysis of Clinical Trials
Examining the Benefit of Exercise
Programmes Using Nordic Walking in
Patients With Peripheral Artery
Disease. Eur J Vasc Endovasc Surg
orf J Eur Soc Vasc  Surg.

2018356 (4) :534-543.



10.

11.

12.

13.

14.

15.

Tschentscher M, Niederseer D,

Niebauer J. Health benefits of 16.
Nordic walking: a systematic
review. Am J Prev Med.

2013;44(1) : 76-84.

Willson J, Torry MR, Decker M]J,
Kernozek T, Steadman JR. Effects
of walking ©poles on lower

extremity gait mechanics. Med Sci

Sports Exerc. 2001;33(1) :142-147. 17.

Sanchez-Lastra MA, Miller K],
Martinez—Lemos RI, Giraldez A,
Ayan C. Nordic Walking for
Overweight and Obese People: A

Systematic Review and Meta-
Analysis. J Phys Act Health.

2020;17(7) : 762-772. 18.

Bigaard I, Frederiksen K,
Tjenneland A, et al. Body fat and
fat—-free mass and all-cause
mortality. Obes Res.
2004312 (7) :1042-1049.

Bullo V, Gobbo S, Vendramin B, et
al. Nordic  Walking Can Be

Incorporated in the Exercise 19.

Prescription to Increase Aerobic
Capacity, Strength, and Quality of
Life for Elderly: A Systematic
Review and Meta—Analysis.
Rejuvenation Res. 2018;21(2):141-
161.

Church TS, Earnest CP, Morss GM.

Field testing of physiological 20.

responses associated with Nordic
Walking. Res & Exerc Sport.

2002;73(3) :296-300.

Sanchez-Lastra MA, Torres ],

Martinez—Lemos I, Ayan C. Nordic
walking for women with breast
cancer: A systematic review. Ffur J

Cancer Care (Engl).

m10

Journal of Nordic Walking 2024 no.13
2019;28(6) :e13130.

doi:10.1111/ecc. 13130
Gonzalez—Devesa D, Varela S,
Sanchez-Lastra MA, Ayan C. Nordic
Walking as a Non—Pharmacological
Intervention for Chronic Pain and
Fatigue: Systematic Review.
Healthc (Basel, Switzerland).
2024;12(12).

doi:10. 3390/healthcarel2121167
Rodrigues 1B, Ponzano M, Butt DA,
et al. The Effects of Walking or
Nordic Walking in Adults 50 Years
and Older at Elevated Risk of
Fractures: A Systematic Review and
Meta—Analysis. J Aging Phys Act.
2021;29 (5) :886-899.

Nankaku M, Akiyama H, Kanzaki H,
Kakinoki R. Effects of vertical
motion of the centre of mass on

walking efficiency in the early

stages after total hip
arthroplasty. Hip Int J Clin Exp
Pes hip Pathol Ther.

2012;22(5) :521-526.
Peyré-Tartaruga LA, Boccia G,
Feijo Martins V, Zoppirolli C,
Bortolan L, Pellegrini B. Margins
of stability and trunk
coordination during Nordic walking.
J Biomech. 2022;134:111001.
doi:10.1016/j. jbiomech. 2022. 11100
1

Ono K, Inoue Y, Yamasaki R, Tanaka
S, Tanaka R. The effect of using
walking poles on the
spatiotemporal gait parameters in
patients who underwent surgery for
hip fractures. Acta Bioeng Biomech.
20243526 (2) 1 115-123.



Journal of Nordic Walking 2024 no.13

Journal of Nordic Walking 2024 No.13 abstract ISSN 24239208 ISSN-L 24239208
Feasibility of Nordic Walking in Rehabilitation and Future Aspect
A. Ono, Physical Therapist

Rehabiltation unit, Shigei hospital, Kurashiki city, Tottori Prefecture
~ Keywords: Nordic Walking, rehabilitation, feasibility

1. Parkinson's disease

Unified the studies for patients with Parkinson's disease showed that NW improves the walking
speed and the quality of life. In the patients with Parkinson's disease, the use of the Nordic Walking
(NW) pole may improve the functional disorder of the basal nucleus via stimulation of the sense of
touch and the inherent sense. It is demonstrated that the sense stimulation from outside improves
dyskinesia in Parkinson's disease.

2. Cardiovascular disease

Nordic Walking improves maximum oxygen intake and the six minutes-walk test in the cardiac
rehabilitation patients with chronic heart disease. In the study with acute crown syndrome patients.
The group with NW together showed significant improvement in comparison with normal
rehabilitation group. A maximum heart rate rises 4-18%, and 11-23% of maximum oxygen intake
increases, and a calorie consumption rises 18-22% by the use of the Nordic pole.

3. Elderly person

Nordic Walking improves dynamic balancing, the flexibility of the lower part of the body, quality of
life

4.  Patients with proximal thighbone bone fracture

The feasibility of NW pole for the asymmetric gait of the patient after the proximal thighbone
fracture. I weighed an gait symmetrical index (Step Symmetry) which I calculated from a walking
human trunk accelerometer. Step Symmetry of a vertical direction and the front-back direction
showed significantly a high value in patients with NW in comparison with those with T cane or
normal gait. Our study showed that NW is the choice of the new treatment for the patients after |
proximal thighbone fracture. Nordic walking is also considered feasible therapy for patients with hip

- osteoarthropathy.
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Effectiveness and Further Development of the Nordic Walking in Medicine from the Hospital's

% Perspective

Tanaka S.

Musculoskeltal diseases and dysfunction result in abnormal posture and poor balance, finally gait
disturbance and reduced independence. Exercise therapy is effective in improving musculoskeletal
function. Nordic walking is a safe and effective rehabilitation tool. When appropriately incorporated,
it provides early stage reinstatement and functional recovery. |

Keywords; Nordic Walking, musculoskeltal disease, rehabilitation
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Nordic walking for patients with osteoporotic vertebral bone fracture.

~ Ohnishi Y

Keywords: Nordic walking, Osteoporotic vertebral bone fracture

We assessed the feasibility of Nordic walking for patients with osteoporotic vertebral bone

fracture(OVF). Ten in-hospital patients with OVF ( male:female 2:8, mean age 75.5 years old) were

included in the study. Physical therapists prescribed more than 20 minutes a day of Nordic Walking

~ (NW), more than five times a week, for 8 weeks. Japanese orthopedics society low back pain

evaluation question vote (JOABPEQ), Oswestry Disability Index (ODI) and Timed up and go

test(TUG) were examined before and after 8 weeks of NW training. The effective rates of low back

- pain, lumbar vertebral function, gait function, social ability, mental health were 0%, 28%, 34%, 0%,
11% in JOABPEQ. No significant difference was observed in ODI and TUG.
- Nordic events walking (NW) improves low back pain, QOL, walking ability of the OVF patients with

preservation treatment. NW is feasible and effective treatment for OVF patients.
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Effects of a Curvature Pole on Trunk Sway of Patients with Lower Leg Joint Disease

~ ~AGyro Sensor Study —
 Fukusaki C, Nakamichi T

This study investigated using gyroscopic sensors whether trunk sway of the patients with lower leg

joint disease differs between those using straight poles or curvature poles.

Root mean square was calculated from the angular velocities of the three directions gained from the

gyro sensor and analyzed. The results showed that the trunk sway in the left-to-right direction is

 more suppressed when using curvature poles.

~ Keywords: curvature pole, lower leg joint disease, gyro sensor
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Effect of Nordic Walking on Centre of Gravity Sway in Stationary Standing Position

- -~ A Case report-

Futamata A

Nordic walking program was prescribed for a patient after the operation of a right cerebellar pontine
angle meningioma. The postural stability in the trunk muscles and lumbo-pelvic region were |
improved and the center of gravity shifted forwards. However, the total trajectory length showed

increased sway after the intervention due to increased activity of the trunk muscles

Keywords: Nordic walking, stationary standing position, center of gravity sway
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Examination of Aqua Pole Walking Using Harmonic Ratio.

Nakajima M, .SatoT, Murakami.R, Kato.M

Aqua pole walking is a new form of exercise that combines the effects of land-based Nordic walking

. and underwater exercise. In this study, a comparison was made between normal walking and Nordic

Walking (NW) using the harmonic ratio calculated from trunk acceleration. The higher the value of

the harmonic ratio, the more tuned the gait. Under water, walking with poles tended to have higher

HR in the front-back, left-right and up-down directions. The higher tuning ratio compared to normal

walking suggests higher walking stability.

Keywards; aqua pole walking, Nordic walking, harmonic ratio Normal Three Dimensional Analysis

of Nordic Walking vs Normal Walking.
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Patients with Parkinson Disease vs Cerebral Infarction

Sakurai.l Suzuki.S Sato.K Komine.M Kagiyama K. Hoshino.M Nakazawa.K Kawauchi.M

One patient of Parkinson's disease and another of cerebral infarction were examined using the floor
reaction force meter, three-dimensional motion analyzer MAC3D and electromyography at the :
National Rehabilitation Center of Japan, and the rehabilitation effects of Nordic Walking (NW) were
investigated. We compared the values of NW and normal walking from the floor reaction force meter,
3-dimensional movement analyzer. MAC3D and electromyograph, and investigated the

rehabilitation effects of NW.

The NW tended to have a unilateral effect and was more flexible, then more feasible than normal

~ walking.

Keywords: Nordic walking, three dimensional analysis, Parkinson's disease, cereblar infarct
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Journal of Nordic Walking 2024 No.13 abstract ISSN 24239208 ISSN-1, 24239208
Occiput-to-Wall Distance after Spinal instrumentation surgery

-Feasibility of Nordic walking

Suzuki.S Otaka.S Koike.T Onuma.M Wakida.A Ajiro.H Ohori.Y

Six cases of spinal instrumentation surgery with plate and screw fixation for adult spinal deformity
were studied. Occiput-to-wall distances were measured during the rehabilitation with and without
Nordic walking Those without Nordic poles were 6.62 +/- 1.83cm and those with Nor+/- 1.37 cm
(p<0.05). The Nordic walking pole proved to be a feasible tool in the perspective of OWD (occupied-

- to-wall distance).

Keywords: Nordic walking, postoperative spinal surgery, spinal instrumentation surgery

W37



Journal of Nordic Walking 2024 no.13

Bt AR IVT 4 o F « IR—)L « 74— J ZpasmR g As 9024

LoT{t./ VT 4 v 7 R—)b e-poles T2 J VT 4 w7 « U5 —F 2 7ol DR
— RIS ST COHE 1 H—

AR KR

PN S

A S Y

1) HREVEFHIAEY T —a VR 2) SEGEHEAERR

Keywords: IoTA b/ /VF 4 v 7 3R—)L, ePoles, KM

I IZU®IC

JINVT 4T s Ux—F27 (LIF W) X
2 DA NEKRTEDHRCE R, F—
NBERDOT 7 a bbb I IVTE 4y
J e =X T FDEODHIED M EE
NEEo7-. A, R—o@hEnt o ¥
ALDA~Y— T x0T 7 THERTE D,
AXZVTHED 10T fLI/NVT 4 v 7 « R—)L
ePoles L, HARIZEBITD NW DRAHZ A
JUZYS TR T, R— L OEEREIR S
T 4T« T —F 2 TEICHBL LT,

. 5ik
A Z VT THTIZBFE SNz ToT b/ v
T4 v JiR—)L ePoles [ 1] ZfEAL,

FREOT 7 g Ao T, NWIEE L)
(@

ODF OWERE D W3 FEE O H1T,

Style (LLF Df ), @
Aggressive Style (AT Ag ), KX @A
B ANTIE e S EABRIEAE L7Z NW)
[ZDOWT T — & BLHL - figfT L bk U 7= [58 1].
£, T—XOMNOEE LD, W)
DEREOHDZAN R I P F— A 10418,
@AZANTIT < HS L HEZ TR LT
NV DOF—FEHF TV T LT K Pole
OFHFE S IL, Blue Tooth MHE T, A~—
7T VI TE DRI o T
W5 [2] Gt 2mAIE, [£1] 1
IRSND LG, BIFEIC B S CHERR
TELHHDOTHDH. £z, AENIMEHLZ
Mol GPS BN SN TWAHTED, KR
BEFHISOR B OfERE S ATHE & 72 > T
5.

Defenssive

AT RN — R O (%)

/A hEiEE R 2 o 0% (%)
104

w495

< L] ]

A<w— R R—)LDOTFT—XEHE TV v 75

(X 2] 7—ZFH%D,

W38




[F1)] o> 257 AT,

TIME PARAMETERS

RHIcE 27 —2—%

Journal of Nordic Walking 2024 no.13

Cod. Parameter Unit Description
TO1 Cycle time L (s) Time of the whole cycle:
TOZ2 Cycle time R (s) flight time + ground time
TO3 Ground time L (s) Time spent by the pole in contact with
TO4 Ground time R (s) the ground
TOS Duty cycle L % cycle
yoy { ycle) Ground time/cycle time
TOB Duty cycle R (% cycle)
TO7 Recorded time (min) Whole recorded time of the training
TOS MW time L (min) . . -
Time of Nordic Walking activity only

TO9 NW time R {min)
T10 M. cycles L MNumber of cycles recognized as Nordic
T11 M. cycles R Walking activity
Ti2 M. grasps L MNMumber of openings/closings of the
T13 M. grasps R hand on the grip
T14 Cycles per min L {cycles/min)

- - Cycle frequency
T15 Cycles per min R {cycles/min)

ANGULAR PARAMETERS

Cod. Parameter Unit Description
AD1 Ave. angle L (deg) Average angle of the pole during ground
time for the entire Nordic Walking
A02 Ave. angle R ({deg) Activity
AD3 Placement angle L (deg) Angle of the pole at the beginning of the
AD4g Placement angle R (deg) ground time
ADS Uplift angle L (deg) Angle of the pole at the end of the
A06 | Uplift angle R {deg) ground time
A7 Angular range L (deg) Difference between the Placement angle
ADS Angular range R (deg) and the Uplift angle
INDEXES
Cod. Parameter Unit Description
Checks if the activity is executed with a correct time
101 L/R pace regularity (%) alternation of the left and right cycle (the right cycle
starts in the middle of the left cycle and vice versa)
Checks if the activity is correctly executed:
102 Grasp/cycle regularity (%) , , Y Y i
opening/closing the hand around the grip at every cycle
Checks the symmetry between left and right ground
103 L/R contact symmetry (%) . Y Y ght &
time
Checks the symmetry between left and right contact
104 L/R Angle symmetry (%) ¥ ¥ g
angles
105 Cycle recognition L (%)
- Software analysis quality index
106 Cycle recognition R (%)
II. & AR

BEE (437%, HE 172 cm K 63 kg,
BMI121.3) &HL0L%# (35%, K 182 cm
(K 62kg, BM118.7) D, HR—/Ld
X IZONWTIE, UTDER?2 LgoT.

HAANRRI b F— B AR—Y BB
104 (F¥):23.85%, H&E 172.8 cm {KHE
69.08 kg, BMI123.1) OFR—/LOEIZIZ
DNTIE, LTOR3 ol
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A v
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LB HESRIERLE ¢ 0 () B ) UL o

(km/ (cm) Y27 o0

h) 2 (%) 2 (%)L R L R L R L R
1 10. 21 125 44 87 0.7 0.7 0.3 0.6 46 76.9 81.2 76.9
2 10.4 142.9 43 70 0.4 0.4 0.1 0.1 37 15 149 85.9
3 9.416 150 58 47 0.4 0.4 0.1 0.1 17.4 12.8 149 91.2
4 8.398 142.9 94 8 0.5 0.5 0.2 0.2 41.2 41.8 118 117
5 9.66 125 69 03 0.7 0.7 0.5 0.4 66 49,3 82.5 68.8
[§) 8. 151 120 20 77 0.6 0.6 0.5 0.2 81.3 45.7 97.6 128
7 9.278 115.4 71 03 0.7 0.7 0.6 0.6 76.7 96.9 82.1 96.9
8 8.048 125 26 06 0.5 0.5 0.2 0.4 48.1 90.2 128 123
9 8.724 115.4 76 86 0.9 0.9 0.5 0.4 49.2 56 64.2 76.6
10 9.318 120 83 71 0.4 0.4 0.2 0.2 37.6 41.7 134 133
ave. 9.161 128.1 58.4 63.8 0.58 0.58 0.32 0.32 50.1 52.6 109 99. 7

KIEHM R L/REEHRIS > 27 1 L/R contact symmetry (/EAG®D ground time OxfFrE)  L/R Hihi 4
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Journal of Nordic Walking 2024 No.13 abstract ISSN 24239208 ISSN-L 24239208
Practical Evaluation of Nordic Walking using IoT-enabled Nordic Poles (e-poles) - First Report

towards Clinical Applications

Marutani.R Onuma.M Otaka.S Suzuki.S

The newly developed IoT-enabled Nordic pole e-poles (GABEL Co. Ltd. Italy) was evaluated. This

pole was made with built-in sensors in the grips which send walking style data to a smartphone app.
One Nordic Walking (NW) instructor and a NW beginner were compared at three NW types

(defensive style, progressive style and out of style (fastest and maximum strides)). Ten NW

beginner athletes were also included in the study for the out-of-style with 'fast and big' instruction.
This IoT-enabled Nordic pole e-poles is feasible to provide useful data of gait, speed, and walking

style including bilateral correspondence.

Keywords; IoT-enabledNordic pole, e-pole, practical evaluattion, Nordic walking action
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The “Awareness in Nordic Walking” is Important in the Era of 100years of Life

Horimoto T

I have been promoting Nordic Walking with the hope that my own experience of rehabilitation due

~ to injury and illness can be of some use to society. Through the experience of Nordic Walking, I

realized visualisation and analysis of 'safety’, 'enjoyment' and 'technique' is important to overcome

. my own weaknesses.

. Keywords: awareness, acquirement, visualization, analysis
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