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The Effect of Nordic Walking Exercise on Physical Indicators and
Subjective Happiness of the Middle-aged in Rural Area
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Purpose: The purpose of this study was to identify the effect of regular Nordic walking exercise on the physical in-
dicators and subjective happiness of middle-aged rural residents. Methods: A pretest and posttest design with a non-
equivalent control group was conducted. The participants of experimental and control group were each 21 subjects
from 40 to 64 years old. The Nordic walking exercise program consisted of 24 sessions which were focused on group
exercise, and was conducted three times a week for eight weeks. Results: The experimental group showed significant
decreases in body mass index (p=.042), body fat (p<.001), and abdominal fat (p=.026). The experimental group
showed significant increases in muscle mass of right lower limb (p=.009) and left lower limb (p=.016) but was not
statistically significant in right, left upper limbs and body. On the other hand, the control group showed significant

decreases in muscle mass of right upper limb (p=.034),

left upper limb (p=.038), and body (p=.034). There were no

significant differences in systolic blood pressure, diastolic blood pressure, and subjective happiness between the
experimental and the control group. Conclusion: The Nordic walking exercise should be actively encouraged to im-

prove health of the middle-aged in rural area.
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"Nordic walking program; *O=observation or measurement.

Figure 1. Research design.
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Figure 2. CONSORT flow diagram.
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Table 1. Nordic Walking Program for the Middle-aged in Rural Area

Time Duration &  Exercise strength
Structure . Contents
(min) frequency (RPE)
Pre-education 60 Theory and video education 1x
Warm up exercise 5~10 Stretching
Nordic walking 40~50 1wk MON  STEP 1 - Dragging the pole
STEP 2 - Grasping & opening his hands
WED  STEP 3 - One hand walking
FRI STEP 4 - Two-handed walking
2 wk MON  STEP5- ALFA' technique
WED  STEP 4 - Two-handed walking
STEP 5 - ALFA technique Medium
8 wks . :
intensity
FRI STEP 4 - Two-handed walking (Bx/ wk) (12~14)
STEP 5 - ALFA technique
3~8wk MON STEP 4 - Two-handed walking
STEP 5 - ALFA technique
WED  STEP 4 - Two-handed walking
STEP 5 - ALFA technique
FRI STEP 4 - Two-handed walking
STEP 5 - ALFA technique
Wrap up exercise 5~10 Stretching

RPE=ratings of perceived exertion; ALFA technique=attention, long arms, bent arms, flat poles, pole flat balance, adapted steps, pole length.
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Table 2. Homogeneity Test of General Characteristics and Outcome Variables in Pretest (N=42)
. . Exp. (n=21) Cont. (n=21) .
Characteristics Categories X ort p
n (%) or ME£SD n (%) or M£SD
Gender Male 1(4.8) 2(9.5) 0.36 >.999
Female 20 (95.2) 19 (90.5)
Age (year) 40~44 0(0.0) 1(4.8) 0.71 110
45~49 1(4.8) 0 (0.0
50~54 2(9.5) 4(19.1)
55~60 8 (38.1) 7 (33.3)
60~64 10 (47.6) 9 (42.9)
59.14+4.54 58.00+5.83
Marital status Married 20 (95.2) 21 (100.0) 1.02 >.999
Single 0(0.0) 0 (0.0
Widowed 1(4.8) 0 (0.0
Divorced 0 (0.0 0(0.0)
Education level None 0 (0.0 0 (0.0 0.16 >.999
Elementary school 8 (38.1) 7 (33.3)
Middle school 8 (38.1) 8 (38.1)
High school 5(23.8) 6 (28.6)
University 0(0.0) 0 (0.0)
Disease Yes 4(19.1) 3(14.3) 0.14 >.999
No 17 (81.0) 18 (85.7)
Regular exercise Yes 4 (19.1) 3 (14.3) 0.17 >.999
No 17 (81.0) 18 (85.7)
Blood pressure (mmHg) Systolic 120.05+10.40 123.81£8.66 -1.27 213
Diastolic 67.4316.13 70.76£8.03 -1.51 164
Body mass index (kg/m’) 25.44+2.77 23.47+2.36 2.49 318
Body fat (%) 34.31+£6.37 28.60+7.44 2.67 631
Abdominal fat (%) 0.90£0.04 0.89£0.05 0.85 403
Muscle mass (%) Rt. upper limb 105.04£5.95 106.67£7.67 -0.77 503
Lt. upper limb 103.74%7.12 105.97+7.54 -0.98 953
Body 102.91+3.71 104.931+5.32 -143 714
Rt. lower limb 93.15+5.67 96.31£5.30 -1.87 693
Lt. lower limb 93.34+5.19 96.02+5.45 -1.64 821
Subjective happiness 4.90£0.70 4.90%1.00 0.00 >.999

Exp.=experimental group; Cont.=control group.

BT} ALS BMIZE0.26 kg/m” HAstg o0, EA A0 2 §.9]
BFTHZ=-2.04, p=.042). 2 9] AFA, AFE BMI= 2347+
2.36 kg/m’, 23.33+236kg/m’2 EAHOZ SoJ5}A] oot
(Z=-1.46, p=.146), 7}/d 2= | 2| =] ¢{tH(Table 3).
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g o| FAAFL R Fo3t x}o| & B FTHt=8.38, p <.001).
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026). -0 A, AR BRAHE-2 0.89£0.05, 0.8910.05

oL

Vol. 31 No.1,2020 71



Zto

E

A
o

Table 3. Comparison of Difference Test between Experimental Group and Control Group (N=42)
) ) Pre Post Pre-post Paired t-test Willcoxon signed
Variables Categories rank test
M=SD M=£SD M=SD t p Z 4
Blood pressure Systolic Exp. 120.05+10.40 122.14+8.14 2.06+8.91 -1.08 294
(mmHg) Cont.  123.81+£8.66  124.14+10.35  0.33+5.48 -0.28 .780
Diastolic Exp. 67.43+6.13 68.38+5.71 0.95£6.98 -0.34 732
Cont. 70.76£8.03 69.67+7.10 -1.10+6.44 -1.29 .196
Body mass index Exp. 25.44+2.77 25181277  -0.26%£0.52 -2.04 .042
(kg/m®) Cont. 23.47£2.36 23.33+2.36 -0.13+0.44 -1.46 .146
Body fat (%) Exp. 34.31+6.37 3247+6.32 -1.84%1.01 838  <.001
Cont. 30.76%5.81 31.41+5.97 0.66£1.59 -1.90 .072
Abdominal fat (%) Exp. 0.90£0.04 0.89+0.04 -0.01+0.02 241 .026
Cont. 0.89£0.05 0.89£0.05 0.00£.030 -0.58 .570
Muscles (%) Upper Rt. Exp. 105.04+595  106.37£5.81 1.33+3.93 -1.56 136
Cont.  106.67£7.67  103.26+10.04 -3.41£6.85 228 .034
Lt.  Exp. 103.74+7.12  105.69+6.62 1.9414.69 -1.90  .072
Cont.  105.97+£7.54  102.68%8.89 -3.29+5.16 222 .038
Body Exp. 102.91+3.71  103.88+3.72 0.97£2.68 -1.55 121
Cont.  104.93£531  102.71%6.88 -2.22+4.59 -2.12 .034
Lower Rt Exp. 93.15+5.67 95.19+7.03 2.04£3.25 -2.88  .009
Cont. 96.31+5.30 93.41+9.78 -2.90£6.96 191 .070
Lt.  Exp. 93.34+5.19 95.27+6.53 1.93+£3.37 263 .016
Cont. 96.02+5.45 93.10+£10.20  -2.92+7.04 190 .072
Subjective Exp. 4.90£0.70 5.10£0.70 0.19£0.98 -0.92 .360
happiness Cont. 4.90£1.00 4.90£+1.00 0.00£0.00 0.00 >.999

Exp.=experimental group (n=21); Cont.=control group (n=21).

2 B 5o ot 2ol Ko|x| ghokt=-058, p=.570),
7} 4= 2] %] =] gJtH(Table 3).

5) 7} 5

‘24 97 &5 T2 I Fho]

9 8=k F7 Aotk ek

RO A B TL0] AFA, AFS 7} 2+23105.0415.95%, 106.3715.81%
2 EAH o2 Fo3t o) 2 HolR] gikork(t=-1.56, p=.136),
R AFA, A 7} 742} 106.6717.67%, 103.26£10.04%
2 EAH o7 90517 7HAETHE=2.28, p=.034).

A TS ARG AP, AL 2E2H103.7447.12%,
105.6916.62% 2 SAH 2 FoJ3t 2jolE Holx] ggrort
(t=-1.90, p=.072), 22 AHA, ARE 7} 242 105.97+7.54%,
102.68+8.89% 2 EAH o2 §-ol81A 7HAstTHt=2.22,
p=.038).

BE 237R0 AB0) AVA, AFS 7} 2F2F 102.91+3.71%,
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103.88+3.72% 2 EA 2 02 $-2J3t 2}o| S Ho|x| kot
(Z=-155, p=121), ) 2 2-& AFA, AL57} 212} 104.93+5.31%,
102.71+6.88% 2 A F o2 {0514 ZAastch(Z=-2.12,
p=.034).

SR EF2 Ao AR, ARt 2H2) 93.1545.67%,
95.19+7.03% 2 EAH o2 9|5l Z715}% 00 (t=-2.88,
p=.009), ) 22L& AHA, A7} 242k 96.3145.30%, 93.41+
9.78% = FAH O |5t A}olE Hol7] gokrht=1.91, p=
.070).

32| TEF2 AP A, AL ZH2E 93.34+5.19%,
95.27+6.53% 2 EAH o2 9|5l 27151300 (t=-2.63,
p=.016), 2 AP, A7} 7k2F96.02+5.45%, 93.10+10.20
%R SAH 2 o3t Apol & HolA] §ekrht=1.90, p=.072).

e = 2Y 7] L5 T2 I F AP 2L
Hod o] $71e Aolghe 7H 571 $-812|¢} FSHA]
oA BEA o 2 2] F¢lch(Table 3).



6)7Md 6

w2d 97 9% 22 el AT hEz Rt
F9 = ro] 374 Aol et /4 14 2, 487

9] AFA 4.90£0.704, ARE 5.10+0.70% (2=-0.92, p=.360)=}
29 AFA 4.901£1.00%, AFE 4.90+1.008 0| o0 BA
Ao g2 FOJ5}A| 9koN(Z=0.00, p >.999), 7} 62 7]Z+= ot
(Table 3).
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2 AFNA e2Y Y7 ST Z2AHLS
G o]hr] Eob ol {oJgt
ol e EH Y AY s X
o249 97 &5 T2 WS F33], 125 52 A3t Cha
[8]9] AFAToA =57] ol FosHA Fastien
(p<.05), o|7] B4 TARCE [FY51A] Pt Aot
H|RRRIo) A & 458, 5= 33], 1259 =29 7] T2
7N &&= 2 21393t Figard-Fabre ${18]2] <=4l 3 Ao A
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O

Hol ko] 5371
ATHE kiR kit
233 85 A7k 60~801

Befo] §ofabA 43t A7 ATHp <.001) 9k 3fol 7} gick. of
L A7 87Ot AT 1252 37 7IRES] Rl A
oz B AP Brol A el gloiA] Beke] A4
ATE UehiA) 25k 4 gtk £F 34 712 Fole 3
), AEBAC A BT 2T 4 Sl BY o T A
£ o] Agsto] 5 AT HHE A Z3 B Bat gl

w29 97 2% T2 I Folgh Ao BMIL §
ok 23k Ekp=042). 2 AUT AR YEo| %ast
1, Y2Fe ZTsIon, APT) Favt AL ¢
SfBheITh(p <.001). EF, AFRE] BRAGFo] Fast,
grze Flstgon, 48ael gavt BAE ol
%Th(p=.026). o] Cha [8,19]9] 12771, 33, 5 25 A2}
60~805L9] - 2T 9]7) £ =2 & of 4 BMI (p <.05), §|A]
HHE (p <.05)0] 9-2J5}A] 7423}, Sentinelli $[20]2] 7 3

5] 125:7k0) Aol A BMIZ} ZHast ek Aels Jxjgieh

(p=.022). T3} Agata 5{21]2] A Aol 1‘* EAqEct g
2 7)7k0) 637+ F33]9) -2y 45;, = BMI (p=.001)
9} AR 9B (p=.006)2] G-oJ5t Zra in; & Qdck. =3,

Kim3} Yang [5]¢] 5 43] 857} 2o TJsg S5 A3tolA] A
Ago] §2J5H) 14 ATHp <.05)9k= U3k Hagner
522]9] 25AF AT ﬂﬂowﬂﬂl 1277 AEsoz
FEEO| SR AP AT BML S, A=A
L N EE R E L ot EC DR

Hp <.01)8} Ak
oA ==Y 97 T IuLe BML, AXYE, BRAY

B fao] A olH, 6~85F +FL2E A EIE 7HA
< 7 Utk AA| A 29 T2 Mohs FojAoA =2Y ¢
7 Z2IBS AL AAH sh=7HA A Aol 2 = 3
onz2 A7 A Al ol e PR 2T ASS AR T
7| oo 2 248 4 Qi

w=2E 97 £ L2 I Felg AT 2eE 28
2L 251 (p=.009) 2 B3} (p = 016>u¢ Fofai 5ol
Z7IEOR, QA BAR), BE 8T BAHOR 59

o sl v et —H“Xl(p=~034), A (p=.038),
B 283 =.034)2 §-0J5P 24514k ol Kimi Yang
519 enel A 55h 43, % 2541 60820] el 417
S5 AN 2BAY BApolA A8 AT $3A
(p <.001), B5HA|(p < 001)9] 5] Z7H3t A} A3
ST}, ¥HE Song F{10]9] Ao A F38] 1259 126 947
SF A B1A) 2 (p <.001) 2k ok 2k 4|22 (p <.001)]
I3 B7H8 AT Th Aol Ho| B2 urk 7|7
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