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Health promotion effects of walking exercise on a sandy beach and in a forest for 40 days
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ABSTRACT

We investigated health promotion effects of walking exercise on a sandy beach and in a forest for 40 days for healthy adults aged
53-69 years. At first, 10 subjects walked sandy beach, forest road, and concrete road (control), each 300-m long, and calorie consumptions
were measured to determine the characteristics of each walking course. In walking exercise, 18 subjects walked about 2.3-km course,
which consisted of a sandy beach and a forest road, for 30 minutes per a day. Before and after the walking exercise for 40 days, various
physiological parameters were measured. Calorie consumption in the 300-m walk was significantly higher for sandy beach (18.9 + 3.6
kcal) and forest road (19.5 £ 4.0 kcal) than concrete road (15.3 + 3.3 kcal). Calorie consumption in a walking exercise was about 120 kcal.
After the 40-days exercise, the following significant changes were found: decrease in body fat ratio, restoration of resting systolic blood
pressure to a safe range, increase in muscle strength of plantar flexor and knee extensor, and improvement of equilibrium function and
aerobic work capacity. These results evidenced health promotion effects of walking exercise on a sandy beach and in a forest.

Key Words: health promotion, walking exercise, sandy beach and forest courses, heart rate, calorie consumption, balance

I #&

A —F71E E FOFEA D aE—y g UEET
BV, BEAFEIZBOWTHEIZITONAEETH S
(Perry, 1992; & H & EZ, 1994; Gotz-Newmann, 2003) ,
HBATREIZ, W - EAEE OREREHERFCBIR T D b R
IRIEENERECTH Y | T OBESIOMER: - 1) BICAT 7B Y
FAADOBEFMENFRR STV D (ORI, 2009), 74+ —F
YV, REEO DR D L AIREIEEETH Y | 2
DL OFRMNEENT 2EB) CTH 0 | BRI > TH
e o Z & TR ZRET S5 Z L RHRETH D
(Fox, 1984), Z Ofk7EEREA AT D U+ —F 07

V. FEREMERF - I X < AV BTV D (Korshgj et al.,
2017),

ZOZEMNL AEEOPTEFEIINZY +—F 7R T
XDOBRIERENEEICRD EFZZ LD, EOMIZ, 1
MIRAERY 7 Ly v ahRE B 6T L5 7 JBOGE
IRRARILE E W o T BN E EN D, — T, FEFET
HEMICOEZ2 =X 27 %A XL - T
BIHIRAMSIES D = & A T\ 5 (Farrokhi et al.,
2017), ZDJRKR & 72 % KO I IR O~ DE S 2
WELLTELA—RAERETHILEBHEETHA D, Z
O DEMANGT-T K O ZRBREE (BOE) oz,

U SR RS NRMEREEE A R — R RE T920-1392  4IRHiRET 10 ; Department of Sports and Health, Kanazawa Gakuin
University, 10 Sue-machi, Kanazawa 920-1302, Japan, Tel & FAX: 076-229-8888, E-mail: fujikatu@kanazawa-gu.ac.jp

2 ALREFR R A R — Y NBEEE AR — Y8R T004-8602  ALHREALMEATEHIXIEM 4251 TH 4—1 ; Department of Sports
Instruction, Faculty of Sports and Human, Sapporo International University, Sapporo 004-8602, Japan

3 HARERRFREERZR Y Y T—2 a U2E T061-1373 bR EEET RSP 6 T H 17-3 ; Department of Rehabilitation
Japan Health Care College, 6-17-3 Megumino-nishi, Eniwa 061-1373, Japan

DRI AL N Y T —3 3 U5 T530-0043  KPKATAEX K 1-9-27; Department of Rehabilitation Science,
Osaka Health Science University, 1-9-27 Temma, Kita-ku, Osaka 530-0043, Japan

O BOERFRBFMAEFE T709-0863 [ | LI i XM M35 <F 721 ; Department of Physical Education, Faculty of Physical
Education, International Pacific University, 721 Kannonji, Seto-cho, Higashi-ku, Okayama 709-0863, Japan

8 SRR P IR AR T920-8640 4R HTZEHT 13-1 ; Graduate School of Medical Sciences, Kanazawa University, 13-1
Takara-machi, Kanazawa 920-8640, Japan

ZHH 20174 8 H 8 H



B B5K fth Health and Behavior Sciences 16 (1), 2017,1-7

fEiafEx (R7 V) 2B T HREBHICEMEEL, Ut
—X T YA XN TEDLIEREEND, TD L

) IRV T D 7 4 —F L 7RV TL, HEE S -
HilEh, 38 L OVNT v RIZEI ST 5 PR K OVKRERZ2 &
NERICTEE L (Perry, 1992) . Z 4L 5 O 1 OHE5ESC
T RZ v 2@m EAHREEIL 5 (Foster et al., 2012;
Hopkins et al., 2012) ,

FEDEI T —ATOY A —F o T2 HH A X%
PO R AR 20 U 7= 55 A2, K& Attt sh s
Bonsbo LD, £Z T, BE—=F KT LDt
< COWEEMMIZ T +—F 7 a—RA&RIT, KD 2
DD EIZHONWTRRTT D Z LI LT,

(1) ZDa—2ADT —F 2 T ONAF AT =TV
REME & AEFRERAREE IO W TR 2, O T 4 —
X7 a— ADEERHEIZ OV T HIRGT 5,

(2) 40 HEZDa—ATOYx—% 7744
A Rz FEfi L, £ ORFEENRIC OV TR 5,

I A&
1. Heer

WERE OB H = > T, 1XLDIT, 23 LEIRIC
H#ZH T L 3 A — & — & HW -l AarEc T (b,
1990) . IEERFOOEE, BEFERGE, CEbREDR
BEHE LZ, TNOOTF—X &b LiC, HEREMEEE
B (AT) (2B 208k s 50% DA TIRICBT Dk
FHEMEZHEE Uiz, TOMFBEREN, 23 4D
B +1 EERAEICAD 18 L2 HRE & L,

BB IE, A ERERIN T 2T e 53~69 % £ TR
FI84 (BT 74, o1 114, VX 59.6 £4.5 7%)
Thole, bDHE, KE, AT 12381750803,
ZEI159.7£11.1 cm, 60.7+14.5kg, 13131424
15y CEYIE + B FEZE) Tholo, HE OREERRE
ZAE L OVERIARIC > TRk L 3REMECRMIL & 5
B L) AR AR B OB O BRI, #
BHSRIR LIEBR SRR DB X 5 B ATETEE Ol
RS 7Z2WE ZERH Uiz, £ CTogEE L. EBRTIHCS
WCORAAE ST, WEES ) 2 THEICSI LT,
FRFHENT, RIRNKFEAHAEZR R L > TEKRI N
7= (No. 1488),

2. Ug—F oYY X

U —x 7 OFEREHBIL, 2013 410 A 14 A~11
H22 A0 40 AME Lz, FEhiA%iE, 242 +£56 AT
ol VA—F TP A XTI 1 D (1),

(2)) BLOMHE 1o (3), (4)) O 23 km
a— A %K) 30 pITTHRSNE L Lo, WiklE, FET
1TH D0, L TR, L2 hicitie=
—ATH-o7z, R, B2 iRBH Y | BT
NESME TEON TS I—AThoTz, A —F
7 OERAEE X, WIZ3ELLEE L, Ur—F 27D
BRAAIREZINIE, ZFH0 6 IRF 30 7076 THRE30 43 & Lz, K1
DA XRE (i), B XH BK#H) BLOCKHE (=2~
7 — MRS 13, va—F U ICRBIAEE I Y —
DR (i) ([ZHW=,

C i<t I8

[ ]

Figure 1 Walking course. (1) and (2) were on a sandy beach, and (3) and (4) were in a forest. Calorie consumption during 300-m walk was

calculated in A, B, and C sections.
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Figure 2 Cardiopulmonary exercise testing with bicycle ergometer
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Figure 3 Measurement of muscle strength. (Left: ankle plantar
flexion; Right: knee flexion)
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Figure 4 Measurement of single-leg stance with eyes closed
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Figure 5 Calorie consumption during 300-m walk
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Figure 6 Changes in body weight and body fat ratio by
walking exercise

B 8T, EH & BRI, Wb = Yo
ARICARESEML (EES ; =7 Y i - 83.9 +
178 kg, =7 ¥ Xtk :945+224kg, t17=427,p<
0.01, S ; =27 %41 Xqij: 324 +£155kg, =7
Ph A X% 1 36.5+159kg, 617=3.01,p<0.01), ThZ
NOBEMERIT 12.6% & 12.7% TH -7, HES & h
TN, BERZACBRD biienoTz,

5. FHHRE (HIR)T /2 5)

U =X Ty A ROFiKICET B IR
SEHOD CoP DOWHJEMEREZ | X 91T, LB
AL, WINOZFIICB N TH, =7 %91 X%
HEIZHD L2 (17>220,p<0.05),

6. HIEFEHIEAERE

A =X T YA XOFHRIZEBIT D 50% 041
TR COREFIBRE & ETAFTRE A, K10 1287,
50% LA PR AR OB IB I X, =7 91 XHIAR
1067.8 + 347.5 ml/min ThH-o7-, =7 VWA XEIZ1L
1166.4 £477.1 ml/min & 72V G EIZHEIN LT (47=2.16,
p<0.05), 50%U0MA T COERAMRE L, =7
A RHIA 327.1 £161.1 kpm T o7z, =7 P4 X
1%384.8£212.5kpm & 720 | HEICHIN LT (17=2.56,
p<0.05),

NV E%

300m DU 4 —F% 2 FICE LT, WThoa—
A4 3 EE A T, —ETRE O R BRAMSES) 2 Bt
T 550 3 0 E TICIERENHER L, BATE
BEEBMIREBENEN BT 2EFREL RS AR,
1983), ZDZ EMmbh, TRTOI—ATOY 4 —F >

30 - y =-0.6342x + 75.742
bd r=-0.588

20 +

10 A

-10 A

-20 4
-30

ro—=25 % DZE L (mmHg)

-50

90 100 110 120 130 140 150 160
rL—=>%5R1 (mmHg)
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pressure before walking exercise and its change by the
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Figure 8 Changes in strength of leg muscles by walking exercise
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Figure 9 Changes in mean speeds of CoP fluctuation during single-leg
stance with eyes closed by walking exercise
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