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154.30+4.07cm)S tier FAuA | 29 7] S5 I150=9)7 SAIE0=7)22 Y+t
T 152 =29 AES o]gsto] 1257 F 33, 13] 308 k2Y 97 52 AAsHAL, &5 A=
HRR2] 40-60%2 AAstAtt FAIEL 5LUg 7|7 5ok TS GASIEE olct 58
2 AAZAAAS, AAGE, T2E2HT 28 F A5 22, A5k {4, 85 H G-
d, 387 2 FIHEE SHSIAL oYt ARES 4L FEZEIHE AYPshy] My 2 Y
o] 2 ZAstgth A2 el SPSS-PC version 25.0% ©]-&ste] AdYG EA RG] Ak
EA HE 98] SHRE t—testE AMESIE o, k2Y 97 215 FAIE 15 1 A17I3te]
HElE dotiy] $5) 2x2 HHEEA o] AujA ] B AR A S ARE5FAT)

AT A A, 125709 k2Y 7S 5ol AAXA 715 AL ES 5 A Fof FAst
T7h Yepgom (p=.004), Het 7H Al7] 7ko] A g ME HAadhs At YERETHp=.003).
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Abstract : The purpose of this study is to examine whether the 12-week Nordic walking can
improve the physical function and arthritis pain of elderly women with osteoarthritis

This study were divided into randomly assigned Nordic Walking Exercise Group (n=9) and Control
Group (n=7) for 16 Elderly women diagnosed with Osteoarthritis (age: 73+3.79 year, height:
154.3+4.09 cm). The exercise group used Nordic sticks to carry out 30 minutes of Nordic walking
exercise three times a week for 12 weeks, and the kinetic intensity was set at 40-60% of HRR. The
control group maintained daily life for the same period. Body composition (weight, percentage body
fat, skeletal muscle mass), muscular strength, Flexibility (muscular strength of upper and lower limbs,
flexibility of upper and lower limbs), balance ability (static balance, dynamic balance) and pain level
were measured as subordinate variables. These indicators were measured twice before and after the
exercise program.

The study shows that percentage body fat and skeletal muscle mass in the body composition
function over 12 weeks of Nordic walking exercise have significant effects after the exercise than
before (p=004)(p=.003), and it also shows significant interaction effects between the groups and
timings(p=.018)(p=.005). In muscular strength, Flexibility factors, there were significant effects between
the groups and timings in the upper limb muscular strength and the lower limb flexibility
(p=.009)(p=.036), and a significant difference between the exercise group and the control
group(p=.006) in the lower limb muscular strength. In addition, in the upper limb flexibility, there
was a more significant difference after the exercise than before(p=.020). There were improvement
effects after the exercise than before in the balance ability and the static balance(p=.016), but no
difference in the dynamic balance(p>.05). In pain, there was a significant improvement after the
exercise than before(p=.022), and a significant difference between the exercise group and the control
group(p=.013).

In conclusion, the 12-week Nordic walking exercise has positive effects on the body composition
functions of the elderly women with Osteoarthritis, and has a positive effect on the improvement of
upper limb muscular strength and lower limb flexibility in the health fitness factors. These effects are
believed to have contributed effectively to the improvement of the level of pain by contributing to the
improvement of physical and motor functions of the elderly women with Osteoarthritis. Therefore, it
is considered that Nordic walking exercise, which enhances stability and balance of the patients with
Osteoarthritis by using poles, is an effective exercise method for the improvement of the body and
motor functions by lowering the pain of the joints and reducing the muscular strength and percentage
body fat.

Keywords * Nordic walking, Osteoarthritis, muscular strength and Flexibility, balance ability, pain
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Table 1. Comparison of baseline characteristics between groups

NWG CON
(n=9) (n=7) p-values
Age (years) 73.20+2.48 72.00£5.09 0.371
Height (cm) 152.30%2.12 156.86+4.74 0.022
Weight (kg) 57.40+5.53 54.90+6.66 0.437
Percent of Body fat(%) 36.20+4.03 33.30%6.13 0.270
Skeletal Muscle Mass(kg) 19.50£1.20 19.10£2.14 0.666
Body Mass Index(kg/m’) 24.72+2.16 22.71+2.43 0.727
Arm curl(#of reps) 17.22+2.43 17.14£3.33 0.234
Chair stand(#of reps) 15.78+2.63 14.00+1.73 0.565
Back Scratch(cm) -0.44+5.53 0.71+2.62 0.077
Chair sit—and-stand(cm) -0.05%+3.90 0.57+1.83 0.063
one leg standing test(seconds) 10.29+4.40 12.28+4.80 0.781
Time up and go test(seconds) 11.63+1.03 12.05+1.16 0.649
Visual Analoge Scale(number) 3.22+0.97 3.86+0.37 0.106

NWG : Nordic Walking Group, CON: Control Group, Body Composition : Age, Height, Weight, Percent of
Body fat, Skeletal Muscle Mass, Body Mass Index, Muscle Strength and Flexibility : Arm curl, Chair stand, Back

Scratch, Chair sit—and-stand, Balance :

one leg standing test, Time up and go test, Pain : Visual Analoge Scale.
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Heart Rate) WHE A
ACSMQO)OMA sk WE9 kel oigh
FITT(Frequency, Intensity, Time, Type) HilE
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BE(HRR)O] 40~60%4 52 1057 548 7
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z24 st} Borgd +5AAE[31]1E Fol 5
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2.3.1. =29 97 AEE 0|83l
A2EHANTC 2EHH)
Nordic Walking, Trekking, Climbing& &7
I FASHA & 4 JEE AHE EEoto] £
b &4A4 & 4 Sl ERlREe et £

Table 2. Nordic Walking Exercise Program

AToME 28 olgsto] te] #7], 2% 7
2o7], Al w27, sHA &5 7], &F
=271, Fotel I =27], we | HE7l,
o5 &% w271, A 71l ThE-od
7|2 Fdsten, &8 259 HE 2F Al
217k 102 AAlsH.

232, =29 97 59

w2y 97 &% Wl IA W Un o
o Z7|sh @& W oz P77} gk H
Az, e We goz AL gio EL o
gotel wlere wWol ghom Wk @

g

_%
1/]- 1
oItk e A7|oks Wol WAFsHE o]
A Aot gtk w2 7ol A9, zmast
ARAHA et AAelA Aol7k & % gle],
AAeA B 25 422 Adstel, 52
At Aol dhgrsit, B aTelAE g 9
H oz AVE 1~6F 13] 308 HAsHY,
g wUn o PIIE 18] 308 T~
Aqste, =2 97 2FPHEe Fig

2

2.4, SYET U SHuY
2 dFeae RE WIS A 124 TE
ot

the main exercise

Period Warm Up - - . - Cool Down
walking training kinetic intensity
1~6
week N.T.C Using a Nordic Stick N.T.C
Stretching Nordic Walking HRR 40~60% Stretching
week

N.T.C : Nordic walking, Trekking, Climbing
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Fig 1. Nordic Walking Exercise Method.

Table 3. Measuring Instrument

Measurement

measuring instrument

Height

Body Composition
Y P Weight

Body Fat Rate

Human Measuring Instrument
(Samhwa gauge, Korea)

Inbody 3.0
(Biospace, Korea)

Degree of Pain Degree of Pain

Subjective Pain Scale
(Visual analog scale, Belgium)

Heart Rate

. ) Radio Heart Rate
During Exercise

Fitbit Charge 2
(FB407, fitbit., China)

Blood Pressure

Heart Rate at Rest
Gauge

Automatic Blood Pressure System

(HEM-7080IC, OMRON DALIAN CO., China)

2.4.1. AARA

AFemSHL 7ML B34S 42 eelA
A=A 7| (AEA 7], Korea)E ©o|-&3s =435+
ot AARAZ] WA AF 2 AAEE, AAT
21=(BMDE] 7%, AA AdMEA SHHE o]
ot B4 ZH](Inbody 3.0 Biospace, Korea)E ©]

gstact.

242, 293 94
T FALLE elo] AR A"l 7%
g wgEAEE 45k flste] Rikli &
Jones(2013)[32]9] w=JAAHHAA  WlH<L(Senior
Fitness Test)& &gstglom, 2 Aolx= A
H2AFE FAFEe ALt A FH(EE
S7D, stAl FE(SJAtelA ATt DA 7)), A
AFAEA(E FAZ 47D, sHAlFAd @A ol &
oA SE o= Ho|7])S ST
AT A, At ek dHE 30x 5
¢k 2kg HHS o]8of TE 5% FE =4
stlom, sk 282 ool Atk dojAf 7]
£ 30x B¢t SAste] dold Sl+E SHsHA
oh AARAAEY] B TE ES o7 9RH
Al siFa, wE &2 5lE] off
olMFE 5 FEFCR oA sto] F £o] FA

A RS F R L0 Y AR 5
stlch. SHARRAE olxfel gre Agoln 9%
dels AZE §ANT, Q2 dels & W
o g AN el QEES wWolx
W] 9 fEg 5, GERNET L 2
sRe Aee A4St A, o feade 2
3 AN F we W42 1SS

A o AHA e EA7](One  Leg
Standing Test, OLST)E AH&SIIth ol 4%
= = d9d AHE fASL AR HAN
gte FE% Al FER AFS A[A|sH
A %, B Ee] nyE(Yudrd)mn &34
FEHA)S 0=2 o] YA & o2
of &9 o] oAl gAY, FAE A[A|std
of el fANA FHel7] 7R AR
gotgiet. ?F WO dAgS 7HAAL | Fo 29
AAste] dE AR T EEet A A AR
7155} tH10,33]. OLSTO] Efgi= 0.842 U
gtom AARR 7he] AFEo] ALk (.99
LHeH34], A= & 4 Qe IRl AS 2l
skt

T2 4% HAF e dolu 27] HANTime
Up and Go Test, TUGT)E Argststh. o]

1)
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ofif 3m%el Q= 12 Eobd oAl St
o= AEIZEA O] Al 292 SA4SH &
Hol A5 7M1 & § 2315 AAlste] I
Az & EgE AxRE 7155kl TUGS] HA
A AFE £F8 =99, HAREY Al
r=98% F2 A=k sFor AT 4 QU=
BAET RS FIsEArH10,35,36]

2.4.4. FBH 5% ZH(visual analoge scale)
VAS(visual analog scale, Belgium)& 3 &
Zo] AxZE 0~1022 Al 02 7MY 55
AH=, 10& 7FY B0 A Arg '
o, &%°l AP A gFo] AP
of 5% A=E FEAR WA =AE =
ek [37,38]19] AolA EeRgy-dd o
TSRS AW FEFeR YEY
FHHR 55 HLE ARESERleH, Fig
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do N > o 30 29

=
7 AH]el Fitbit Charge2(china)E& £%of 2t
B IS sl =F T A
Azto AutaE gelshlt

2.46. 98 A At

P A AL 1083 e AT FAL
Fotn & F, A5 LA HEM-7080IC, China)
g olgstel Zystgon, 38 7 A4S A
3 14§ Zgeln 28 SAse A, 9%
o] © WA Vet g At efuz
@AY A, ol ARRERYS - 91
HE)E 235] SIshH Arg st

>

2.6, X2 X{o|dH
2 Ao 7MdEs HIEoH] fote] AFollA
dojz RE ZgE SPSS-PC  version 25.0

(SPSS Inc., Chicago, IL, USA) BAZZIHE
ol-gste] Wy HEUAR BASHATE AP
S SAETY] ARetd BEAS Hlash] ¢
3 EHEE t—testE AMESIPOT, L2Y 97
2B olgRt kEY 97 54 AFH §
ATLEC] ek 1F, A7IZEe] WSS dotH 7] ¢
SiA 2x2 REEESA o] dui A4 A (two—way

ANOVA with repeated measures)= AF&-5FIT}
nE BA4 foese <.052 A5ttt

3. 2 1t

3.1, AR =Mo| M3t

a2y 97 Erzife wE A4
Hgte] wXl JF2 Table 491 2t

AA ] HtA AFe k2Y 97 1
W FALE BE A 2 A7) T g 7
of $AXCR fofgt Wat vEhdAl Fekth
(.05). AATFES =29 A4 IF°]
36.27+4.03%°14 36.16+3.33% 22 °F 0.1%
Aastglon, B4 182 33.35+6.13%C1A4
37.90+5.68% S7t2 o Wshe yUEehdz]
rokout Hakak A717ke] Adeage] o5t &
Tt ebgthp=.003). FAIFS k2 917

ol 19.50+1.20kgell A 19.65+1.7002 Z7}
stgom, B4 182 19.12+2.14kgol A 17.64
£2.36kgo® ZAasith. Jdn A7) 4%
Zgofl e ol AMaEITT e THp=.005).
AAGETL ZALE BE ATARNA {9
s By, ol k24 43S S o
ol F7retell wet AAYEC] TS, +5
| #Zashs w354 dd k29 979
SAQ Gt 283 A8 AteEoh
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3.2, AZ mNZeo| H3|

L2y 97 SEZ2I g A%F A
Hslof| m|x]& kS Table 59 Zth A2
o y2d 97 I8o] 1722 + 24374
1956 £ 206702 ZFrtetla, BA 152
17.14 + 3337094 16.71 + 1.387= zAs}
art. At A7) 7he] Adabgols folst i
A gzt Vet (p=.009). sHAZEe k24
A7) 180l 1578 + 2.63709A 17.78 £ 2.10
N2 Ve, BA1ES Fost Wsht vet
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Table 4. Changes in Body Composition before and After Trial Between Groups

p—value
Group Pre Post Trial Time Interaction
Weight NWG 57.41+553 57.31+£5.64
(kg) CON  5497+6.66 55.00%+6.69 449 898 817
Body fat NWG 36.27+4.03 36.16+3.33
(%) CON 33.35%£6.13 37.90£5.68 802 004 003
Skeletlal NWG  19.50+1.20 19.65+1.70
hﬁ“ ¢ 206 018 .005
ass CON  19.12£2.14 17.64%2.36
(kg)
NWG : Nordic Walking Group, CON : Control group, Trial @ Trial Effect, Time : Time
Effect, Interaction : Interaction Effect(time X trial)
Table 5. Changes in health fitness before and after trial between groups
p-value
Group Pre Post Trial Time Interaction
AC- NWG 17224243  19.56+2.06
muscular strength 0.212 0.055 0.009
(no. of reps) CON 17.14+333 16.71+£1.38
Oy NWG 15.78+2.63 17.78+2.10
muscular strength 0.006 0.095 0.143
BS- NWG -4.44+553  0.68+5.24
Flexibility 0.594 0.020 0.882
(cm) CON 0.71+2.62 1.98+3.55
CSAR- NWG -0.05+3.90 4.50+3.30
Flexibility 0.732 <0.001 0.038
(cm) CON 0.57+1.83 2.85+2.24
NWG : Nordic Walking Group, CON : Control group, Trial : Trial Effect, Time : Time

Effect, Interaction :

Interaction Effect(time X trial), AC(Arm Cur)

. Epithelial Muscle Strength,

CS(Chair stand) : inferior strength, BS(Back Scratch), CSAR (Chair Sit-and-Reach) : Flexibility

U] QR9kTHp).05). = A ko] §olgt 717}
YERG O (p=.006), HTTt Al7] 7He] ozt-g
ol fogt MAEITE vehtA] EHp».05).
A qade w2y 97 8o
5.53cmolA 0.68 + 5.24cmE Z7}5tAT, BA
158 0.71 = 2.62cmoA 1.98 + 3.55Zcm
F lem Z7k8k9Th A7) 1ol §ol@t S7F 1t
B o LH(p=.020), HT A717He] Ao atgol=
ol AT e stk .05). 514

A4S w29 974 IF°] -0.05 £ 3.90cm

[e]
T L o

oA 450 + 3.30cm=z =751, SAIES
0.57 £ 1.83cmellA] 2.85 £+ 2.24cmZ Z7}st4
ko A7l el fogt S yEpgon
(p<.00D), HE A|7|7ke] FTArGo|MZ F2]
S HA &3 Yebsth(p=.038).
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M 1228 + 4.80%°|A 1543 + 86022 = 2 A e EHPY F5 HEE =094
7Vstct. Al7] Ztolle folsh avbrt yepgont Al LGB A T F e AVleE B
(p=.016), e A|7] 7te] dsat-gol= FoJgt S AHgote] AT FEAE B9l k2Y ¢
M JEIF UepA] eEoktHpy.05). BATES 7 2Ee Ao RA, 25 T AARA, &
wag 97 180 11.63 £ 1.03%)4 11.51 g, 594, ¥ 9 5ol & it b
+ 1.00%=2 ¥sPt yepdz] gkgten, A7) 11, bR SR} st
A 21, dszrg 7t felt AAdantst et LI5S Aol Trlstd EHPAHWEA 449
U] ekokth(py.05). o] oA, EPJTEA FHES] A5 &
Hzog olojt4]. LEREL AMSS o
3.4, EZ Mz H3} o] Z7FetHA A7) AAHRA adlex oy
L2 97 exuz e u2 E= AHro 2 v £ o], o] 9%t 2EaRe If
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3.5. nE g0 HyeHy dAgE AMAAzEL

Table 6. Changes in balance ability before and after trial between groups

p-value
Group Pre Post Trial Time Interaction
OLST  NWG 1029440 13.50+6.31
(seconds) CON  12.28+4.80 15.43+8.60 0.505 0016 0978
NWG 11.63£1.03 11.51%1.00
UG 0.251 0.825 0.879

(seconds) CON 12.05£1.16 12.03+0.76

NWG : Nordic Walking Group, CON : Control group, Trial : Trial Effect, Time : Time
Effect, Interaction : Interaction Effect(timeXtrial), OLST : One Leg Standing Test, TUG :
Time Up and Go Test

Table 7. Changes in pain level before and after trial between groups

p—value
Group Pre Post Trial Time Interaction
VAS NWG  3.22+0.25 2.11+0.31
<0.001 0.022 0.151

(number) CON  3.85+0.29  3.57+0.35

NWG : Nordic Walking Group, CON : Control group, Trial : Trial Effect, Time : Time
Effect, Interaction : Interaction Effect(time X trial), VAS : Visual Analogue Scale
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