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45—5.1 km/l§” DL ETHATT 5 &, BEIGITRE
DAY= F7 v FICKBBFERBEHGE (T AL ¥ —
HEE) ORNE XD, KBTI EFE O 2
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k0, J0EOZFINF—EHBETLIENT
&, ThEFHEFREENODREP Y TE L LB
bhsd. ZOHBE LT, SHTHE» Ers
Oh,ﬂﬁyz%%%&ﬁBEW%iiétbt
KDL OFNEE S WM s #HREE L Tnb 2
ENHERI X NS, SHRIIKETIS BT B G E)
IZOWTHHEEA YT, XHIZEMEENE A =
ZLEBRL T DBEND 5.

. AEEA

@%@%%-%ﬁk@nﬁi@twnu%%
W B RTEE 2 S %2 Z &N EETH 55, 1t
WED LD LEEFEGERIZCE ST, 1%L
BLEBREHROMRIAZLHETHS. £
2T, AWFZE TR O GRG0 BN 4 (e
T 5728, ZEHATOMEEFENRHEIZ DOV T
AL E AT 7.

MRIZLTOEEDTH 5.
1. ZOE IS I A IR, R 1
WOR L, FRCHESE KR T3 12 ATl
HE A & AT O RGEIE A A S 7z,
2. MR OIEEE (1,700 m) OXEAT T

I RR AT I IR T AR E B R A5 < 75 -
NQRVAS

3. MRIBHUE, METsE 812, ‘FHfETAS &M
BIRMAIT IO LA, R, KR T Ti3AR
BFEDRD 5N 57z,

4. XBERHEHAE IFLIEEOHE (4.5 km/IE)”
P bEowE c4< &, METsIE 1 M3 i& 44T 12
RT3 ~35% S VMEIZ A Z ENHEHIZ NS,

%’l

i

FRFPEIZOWTE L OIS AW/ 2&F L
7=NPOENTIK X v b7 — 7 B g bR, — st
MV ANACHEE R i £ v & — e Henhkk, —i%
A RHTE N H AR SKE i 2 ARBUEAR I PR < & 72
L.

3 S N U Qe Y DRV AT L RVAS | /13154



ACHRIE 2 6 1 B 208 AT DIERE AR R ARI 72 37

?ﬁﬂt?l\ﬁ'ﬁ'ﬂﬂ?%ﬁ@%%%iﬂ@ﬁé ANCRON NS 2
DRk, FWERMBIA 4 7L LTHHR— b
THL \tﬁﬁ%ﬁfgﬁ DK DREHHBRL B E T

X ®

1) Caspersen C J, Powell K E and Christenson G
M : Physical activity, exercise, physical fitness
: Definition and distinctions for health-related
research. Public Health Reports, 100 (2) , 126-
131, 1985.

2) AMERICAN COLLEGE OF SPORTS
MEDICINE : OLDER ADULTS. In: ACSM’ s
Guidelines for Exercise Testing and Prescription,
NINTH EDITION. 204-211, Baltimore,
Lippincott Williams & Wilkins, 2013.

3) JELK, MWE—ES, SRS, iR, T
5, AR, seRtk=, Tol—, ZIlE
B, MRl Wiz, e, s
A, TS - BAREREIO b a v b EER H AR
Ji s AFBUSE T OITEIFO AT, BT
7%, 13 (1) :12-29, 2011

4) T4V E=F A THEERER A - A -
¥ (http://tsurutsuru.jp/houkoku/houkoku.html :
2016412 H £k $%)

5)  SaAZERs - LIRS 1) B R BIRGES 1 T O
TRENZHE S BB O BUIR & Rilng O Eakic
DWW, ARG, MEEmbIZBY
% g OISO < D, 162-172, HA,
=L RNTF=vs, 2014

6) ZEI], Wk : EEENC B 5 Sl o
AW TR X N B IRINZBE S B 7. Fkd-
SHEFERL AR BB AT (C) Wb &,
49-71, 1994.

7) AJFEE, EHECK, MR, KINFE
AARECE, Briwts, ZHE), %Nﬁ%,ﬁ
AGehst, BPOIR, SEPHCK RS S O
RXFHAT ORI L. 300 FE Mgl >~
KU AL, 1 447-451, 2014.

8) FkI@sek, HHRITE - HHIZ X 28K

DI EETEH. B0 v RV
L TR TAR S - W, 1994,

9)  BiSEOKMIFEE « Bk IO T, Fi%
T RWEZEAT H #iNo.517 = 34-43, 1996.

10) A v 2 =4 THEET#S : A —LX—D
(http://www.winter-life jp : 20164F-12 H £%§#)

11) KNP &R, HE, Bt S, A
ABCE © EinE OB LERC A 724
PRI C O AT BEREIEIR. e R S - W
HHE MY AR Y T 4 30 452-454,
2014.

12) ZEHTy, wh)ILhek, 4 K BEIIC BT

% e DA L ARIJIZ B B 5% ¢ R
EIEFRBIAD AT OB LS E O K. &
fin& I, No.9 : 13-22, 1993.

13) EHER, &M%, KIFER HH
1, gwAsEs, sHHGR, BUKEGR, TTAEEK
BE, Al s XS B O % S O R A

ZBEY 5 7 v — MR dLiE Ok,
No.34 : 71-74, 2015.

14) /NMUIEA - BEHEFEGHIRICE T 24 FOH
PR X @ ¢ 1 52l PRACTICE 29 (2) ¢
146-148, 2012.

15) “FUEA, RO LM (FiE - A
i) CTOREITH. BN, 25 (7), 749-
752, 2006.

16) Hrovkr, FSCE, Baly ko —-~vrx
7 — 2K B R OBATHERBEI G E SR, HA
HLEE 21 (2), 121-124, 2005

17) Borg G AV : Psychophysical Bases of Perceived
Exertion. Med. Sci. Sports. Exerc., 14 (5) :
377-381,1982.

18) [ElS7fHE - SREMSEAT thiLER], W
B, EHOCE  SGTIR (B RTEE O X o Y
(METs) % . 2012.
go.jp/files/201 1mets.pdf : 20164F-12 F £ éx)

19) SE¥FHAMEE, FHICK, HHINE, (E3E5,
AN - 28T OREFEREERIESE.  ACiRE
DEIK, No.35:75-78, 2016.

(http://www.nibiohn.



38 AL LB 2B 42 %5 2018

A Study on Health and Fitness When Walking on Hokkaido Sidewalks in Winter

YARINOME Junki, YOSHIDA Takuto, ISHII Genki, SUDA Tsutomu, OOMORI Kei and TAKUMI Yasushi

Abstract: Maintaining physical activity year round is important for the promotion of health and improvement
of QOL. However, the people of Hokkaido are exposed to the risk of falling when walking outdoors in winter.
Therefore, getting enough physical activity in winter has become a health concern. The purpose of this study is to
promote walking on sidewalks and to increase physical activity in winter.

The subjects of the study are fifteen teachers and students of Hokkaido Bunkyo University between 21-73 years
of age. The subjects walked on a 1,700m long sidewalk twice from February to May 2016 under the condition of
(1) snow on the sidewalk, and (2) without snow. We measured energy consumption and step count, and Rating of
Perceived Exertion (RPE) under both conditions. Walking on snow-covered sidewalks, in particular with ice and
packed snow, the stride significantly shortened in comparison to walking on a sidewalk without snow. RPE was
relatively higher when walking on snow-covered sidewalks than on sidewalks without snow. Oxygen Consumption
and Metabolic Equivalents (METs) were slightly higher, but not significantly when walking on a snow-covered
sidewalk than on a snow-free sidewalk. When walking normally (at about 4.0km/h) on a snow-covered sidewalk,
METs was the same or 35% lower than on a sidewalk without snow. However, when walking slightly faster (at
about 4.5 - 5.1km/h), METs was higher by 3-35% compared to walking at the same pace on a sidewalk without
snow. The results suggested that walking slightly faster while paying attention to safety, in winter, has health

benefits.

Keywords: health promotion, physical activity, exercise strength, heavy snow and severe cold, walking on

sidewalk in winter



