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FAs5 e 3 xR B - BRREINA 0 B - o 2 F ki e i F g (resting oxygen
uptake and resting heart rate) ; 2 = % +} T #$-2 < %% F & (oxygen uptake and heart
rate in stair-climbing) » #7184 3 F RE - E D B4 o AP R 04
REATHY > PRIZA Y - A TR EA L B2 CRIR 48 e R
FEATHZ m ek 10-15 A4 G R RROR F B BT B iy o AT
Feft e Rl B BRI R S ) A A AR 0 B R AR s
g 4 o BE HR~VE ~ VO, s MET « 2% 5 A5 k7 + i@ fe 5 B 5
o e 5 143.88428.04 = /Ao dE ¥ E 30.93£3:37 ml/kg/min o s £ 4 5
8.84+0.96METs; ™ # - cri@ & 53 & 5 < B3 81.2545.50 =i/~ & & 15.38+£3.41
ml/kg/min s it &) 4£ 5 4.16£1.28METs» #4273 % #h £ 4+ # ¥ £ 4 T o
435575 Bcdh (HR~VE~ VO, ~ MET) st i » 21 % 5 B0 PIBEF £ B k3
(P<O5) - Bk A1 S5 7 A VPR £ E£LA T3 B 47

SHAAAYERRT G E R RN R PMEER D G

B4k 0 AP AR 0 S prS > VO, 0 MET



The energy consumption and physiological reaction of
stair-climbing of undergraduate students

January, 2010 Advisor: Jung-Charng Lin
Student: Shih-Yu Huang
Abstract

Purpose: In this study, the energy consumption and physiological reaction in
stair-climbing of male undergraduate students was investigated. Methods: The
subjects, including eight male, were between 18 and 24 years old. The tests contained
two parts: (1) resting oxygen uptake and heart rate and (2) oxygen uptake and heart
rate in stair-climbing. The minimal _interval between the stair-up test and the
stair-down test was 48 hours. While stair-climbing testing, the stair-up was measured
after stair-down. The subjects took a rest at least 10 to, 15 minutes prior to each test to
avoid fatigue effect. During those test, the Polar RS800 heart rate monitor was used
to measure the heart rate. Also, the-Meta Max 3B portable oxygen analyzer was
used for measuring the HR, VE, \702 and MET. Results: The results indicated that the
exercise intensity of stair-up was 143.88+28.03 beats/min of heart rate and
30.93+3.37 ml/kg/min of oxygen consumption, and the energy intensity was
8.84+0.96 Mets, while the stair-down was 81.25 + 5.50 beats/min, 15.38+3.41
ml/kg/min, and 4.16+1.28 Mets respectively. Conclusion: The stair-up consumes
two-fold oxygen of stair-down and exercise intensity is high enough for health

promotion.

Key words: stair-climbing testing, heart rate, VO,, MET
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g TR RE ARFIN A g AR NE S HSHE &
BETHOARSRIHEN T ARF ERTH TG A - A K
FEtras 2 BER - LB S < B4 chd B0 o QAT RGE 2 PRGN
AT AR R BT e tend SN A g0 B REEA F D
LI SR S g g D

1995 % Mg # F & ¢ (American College of Sports Medicine,
ACSM) % % B A T # #1& 37 ¢ < (Centers for Disease Control and

Prevention, CDC) 4%+ i ## fni B M.% > Z R F R & L 27 i

BEFER D35 XX ARAFI0MIN I 28 Fg kb HER T

g

T AR Ao~ R 0 ik m frd 2SR (Pate, etal., 1995) -
EhYRFad S W F T Aal v ¥ 82 Lga i

CE O BB E DS QAP R AR O FERFS O bl
HERFLE A YA FE R EL R 2k 38 2 E(Oszuta,
1987; Leon, et al., 1996) -

R4E8 PG G AT A FREARAE LA D R
Rr e enf? 42 { £ B o0 8 59 2 L < % 3f it (Boreham, et al., 2000;
Fardy and llmarinen, 1975; Loy, et al., 1994 ) ~ "% i< % & %)z (total
cholesterol ) ~ #& % & % & "3 3¢ *£Ff% (high density lipoprotein
cholesterol, HDL-C ) ( Boreham, et al., 2000; Leon, et al., 1996 ) ~
o %% (Fardy and llmarinen, 1975) 12 2 3 4 ™ scerwe4 (Loy, et al.,

1994 ) -



skAp s (2005) #8% > @Rz A E A BEHOFIE 0 BAe TR T
@ e B ? ACSM(ACSM, 2000 ) sz % &~ #3 £ (maximal
oxygen uptake, \'/OZmax) 71 55-75% ~ & + & g% (maximal hear rate,
HRpax) 770-85% ~ 2% % #%% 2 (VOpeserve, VO:R) £5160-80% ~ 2 #
S B F (HRpeserves HRR) £7760-80% % & 3 »xd [l iR 5 © o 2Rk

GE_ S N R B S 6 05 5 A # (Swain and Leutholtz,
1997 ) » 3 #-A_MBAR 5 D1 H0C W A AE BN PE > AT A A
F i (HR 2 VO,) Bl ¢ 4 #% I (Oldenburg, et al., 1979; Holland, et
al., 1990; Zeni, et al., 1996 ) -

B R R G BRI o E R IR P RIR ¢ 3
sl P PR hA R O DT EE - BRE R G B
7 aF M2 G 5 Lo p PRI RE R o 54 A1 (stair climbing)

FE ipdiE 2 (ACSM, 2000 ) -

Py

EE S i L

AR & (2005) A MBS E-v RSB The P 4R 0 W
AP TR ERPRIFL LA ERAEBRITL PR AT
7i¢ & (88step-min™) T % = (Boreham,etal., 2000) > & d e ]
poi7A-TA MY & (Leon,etal, 1996) 5 7 &£ Al &K TP v Bt
% (target heart rate, THR )( 70-90%HR . )° T & F 2 FFF T = = ( Loy,
etal., 1991; 1993;1994 ) ; » 3 A 7 *k = 4 ¥ ¢ & (100 step-
£ (

)
mint) s ¥ 3 FLE A2 X HuE Fardy and llmarinen, 1975) » ¥

N



oo B BETATEIIGRIRAT - RO A2 PR TPAER R
HRK 0 ) e Bl o R A R R o
BB FLER S NPT A S BB R RN E S
%o b T H i d (stepeminT) o T T LB e BT S TR R
¥ 3% & (Kamon and Ramanathan, 1974; Fardy and Ilmarinen, 1975;
Leon, etal., 1996; f&iff = » 1999 ; Boreham, Wallace and Nevill > 2000;
Tehand Aziz,2002)> 2 ¢ F 5 s RATEH3 B T lBE TR F
# 31 (Kamon and Ramanathan, 1974; % = > 1999 ) - # Kamon £
Ramanathan %= 3 ¢ (1974) %3 6 ¢ & B3 % A 2 40, 47, 63, 88
step-min” ciE B AP M B R LR Y N2 e 0 R Ak L
XIS B S R s R TR A O Ap
HRmax * VOomax ~ HRR ~|\VO3R e s 5 A o iprip < edp 2 4 o
(1999)> B2 2k p| £ ¢ & A% 1 & 60,80,100 step-min™ g & +
gt R o R SR LRRDIFLT AR TIUMR A
FhH 5

R s R TR iR

/\‘

e o foik L3RR R

> HR- VOg AP G R T Db o ST E A MPE
Bdelrk TF 2eehid BT ERBAE 72 BE LRI b A PE
BT iR R iE > H HR £ VOg RFenfd 0 175 R 3HEH e

3_% %1 (escalator) = g # (stepping machine) i& & &2 §F
FAMPER L0 B AARERT B4 - BT P YT
Ad i@ £ 44873 14 3 (Bassett, etal., 1997; Teh and Aziz,
2002; fEmp 2 0 1999); T BRI FA A PP EAT
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B2 B AL E AP ESRART LRV HEE F4
&P T RA P PR R KL

iﬁl; :L#’-L—E:*)IIL’E’UAT
50 R F 2 ARG RN 4

TR L ER > F P A

PIT s AT S 2 T g -

Y& Y P

AT AT Y BMI 2 18 3 24 g B 2 end 4

B e 3 B ATHY (- ) HRE VO & it 5 (=2 ) 4.

FTRFET R idE R R R o

THEP R EFRIFEPEE Y

B~ b < BT 42 3 ) e RE% > Sd B2 : 84 > £ 286

I8 73

2 ﬂ 18RI 24/ T M H A4 F/%ﬁ%"ﬂ#ﬁﬁc(bodymass

index, BMI) # F1'T < & (18.5=BMI<24.0) mp » 7 5% A2

Foartdd B Bk e BMI 2 At R aEHE -



EoF USRS ERAT TR FLELES
B8 PR ARE TR
FEFP LA REAE I VTR ERL- TR B

PRos s > BB E A PR Y A R TR FpE

F_*

=

B s B B m sk £ 8 > P 2 REHER 2B F o



BRE

Fooa REREEZRER
AR R B E o BB AR Feni oo 5 B E
WETH PR UK G R £ 70 - BRRZRRE Fmai &4 -
B iv €82 (indirect calorimetry) 3% - B 8 @ 2 {37 b o

-5 BVt p £ 2 (closed-circuit spirometry ) o B 2k N e ex )

P

& ;= (open-circuit spirometry) 5 & fa% L@ IpIE 2 o

- > BFESRE
B SR R AGRATIB00E  HF AR * A F R R E
a& % v R £ 4 (resting-energy expenditure ) o % ﬁ T
B 7 100%% 5 % § & 3 (spirometer) =i » pit g 224 - B
Bk soet diz - 3 LR AR R AN ahd § 1 4 (potassium

¥
hydroxide ) #efc » § B3} ehf f > T L% K ol

£ .
a3 A EEE TS RENER S ) RAER TR
B o

S A S W S

BV et e jp| & 2 H3F ﬁvmfl‘—"rufﬁ{ﬂ[%’i’rm" ,Zﬁaﬁgﬁ;ﬁvkkﬁ

AN

WHBhT § 0 8 e 35 20.93%9% 7 0 0.03%:h= § L 0 o

79.06%:hF F st I F MY F oo §F RS E T B @

i

et

é’_{E- At E /}J %i* ’ l;‘:] p /? ’a VOz’f‘—"JfET--n i /ﬂ %i'ﬂ—\,ﬁ z /FJ



- BRYFEN oG HE S e

gl
g
foge

e = (McArdle, et al.,

2000 ) -

& HLHE B ) ok
A EE s 7-120WK T 0 12WK TR B IS e W iy
(triglycerides) T*% 16% > HDL-C 3% *x 28% ( Boreham, et al., 2000 ) -
gV A E R DR E A 12Wk T e E A HRF B2 A5
R FE g et L AR R SR d BRROER TS 0 ¢ B
14 % »& 1 AE (total cholesterol )~ #% % & % & 5 3-v "2 F A% (high density
lipoptein cholesterol,HDL-C ) (Boreham,.et al., 2000; Leon, et al.,
1996 )~ % 4 4 *5 55( Fardy and-Hlmarinen, 1975 )~ =2 & « #* i 5y ( Bonder
and Wangner, 1994 ) -
ek ss e 2005 £ 45 50 R EH LR - K * T H P
@)I;Je (Loy,etal., 1994 ) > » F 3 12wWK 72" » o % GnRE 6 3% B
P 3 B ST FoF A B R BREN IR N F R
W og B 5 70-75% HRpex 40 min-d™ > &5 4 i ehd 15 58 60 55 B 7
% % 80-85% HRpa > 35 min-d™? > 21575 & % 37 VOuwax F B F ik
454 242K 42 269 mL-min"-kgt o T f R EH E (T RE
(Fen? el Miga o AT AL FAFERT AR
RN ERE - LA HE PN AT R TA L R
%

BB A TAR | REF PN AR PBER T g g



P& 2R A TG
PR TRBPEREETIR LY HEOE R FRERERY <
( Centers for Disease Control and Prevention, CDC) ¥ ACSM #} ¥ 44
B B A R s 103 3.0 A3y £ (metabolic equivalent, MET )
&) »+ dkcal-min™ % #£ & (light) > 4 ** 3.0-6.0METs & 4-7 kcal-min™
% 7 & (moderate) > + *> 6.0METs & 7 kcal-min ,-.h/;; | (vigorous )
£ gy L6 (Pate, etal., 1995) -

S BT B PR ¥4 Wi A & 60step-min’
pEIE > WE T pl 7] RS E ek 2 (Bassett, et al., 1997; Teh and
Aziz, 2002; fFiF = » 1999) o A~ HEHhiE & e 60-80 step-min™ 2 55 &
iR L RES » iR S 100 stepmin™ & 2 b ehpE i > B 5 P
R ¥ RRiEE o

WEs i

Ik

WAL R TG 2 = A T o iR 0 B
% ¥ (absolute oxygen uptake;-aVOy,) 2 #8 & 2 s 2400 IR
EehA § R AR ek 314 Tt ¢ 4 g f e B ) 42 (Bassett,

etal., 1997; Teh and Aziz, 2002 ) # * 56 =T 3=5%8 € 7 66.2kg =17 |+

B 47 =T IoRE L 5A4Kg hk 1 A4 LB i aVO, 2 Y
Terjphitt > § 15 0630 4425 057 § feniphd o~ 1 F o
T8 T e b ® G B AP end % & Bassett ¥ (1997)
HRT Y BhR Y R KR Y 10 TS E L T2.8kg T 1
2 10 i=T3of & 5 59.3kg ek o § A RS 2210
min?> 4 2% 1.81L-min?> § %42 B ehaVO, 4 i B F -k 7k
I LGP B B EG LR Refd MERSREFR T

8



1o %t#&% € (relative oxygen uptake, 'VO,) % 1.70 » %4+ 5 173 §
L 2 B VO, 02 ﬂoﬂt“%ﬁ@‘4@‘ﬁ4§ég/ﬁ%& % 75

WEs FEPRMEFE D £ F THRPOER 73R |

\f‘“’n
¥

T B EnE R A)E

g A RER TP SR
P A TR E R E R o E R P)AE B 4R 2k i (steady
state) (PPERF T A € R 24P 0 T an {E’x;é—gﬁﬁ&é%gl&sb#@m
3G FEAME-ERF 7 (Boreham, et al., 2000; Teh and Aziz,
2002) % FA_F HBE 6 pE EENEE60s B VO, frow Bt € hpE
A X g As 90s PR ITEOXE . EPin A A B 4 A 90-100s
. BREDFE R G o FIHEF Y @ RRER Y 2miny £ AKaiE

P g2 T - BE IR AT 528min; 3 1 F FE 2

.

T FLINE R AR PR R B PR € L F R 4
H A 4o ety & %) 3-6min (Whipp and Wasserman, 1972) o ™ #4318 &
N PR ER ST E REFERM 2 REFEDNETRE
(Tehand Aziz,2002) - 5 * 4_7 ##-7%= 7 (Bassett, etal., 1997 )
BTt 2wmA 4 I A T VOzﬂfr HR ) &i&@ & 5min {$
IR -

W18 60 it & i Tl s F F ) AR 4 eM % o ACSM 22 3K
EE A AEF o fFF b BR R S 50% Tk < £

( maximal oxygen uptake, VOZmax) £ 65%% <« B¢ % (maximal heart

-

rate, HRmax )+ $H30 R0 B > H 23K 5 40% VO, & 55%



HRuax © % 103 B 202 o R B < 5 & 70 stepmin™ 2
(Bassett, et al., 1997) o #i# & ~ % & 103 step-min’ 1p& (Teh and
Aziz, 2002) > B ¥ £ 3] ACSM 23k < i § & s | B 55 & o 97
URNF S e B A Y A T R 0F min (8 BAsERE A 0

FE LVOz’fr HR B 403 P42 2 ik o

I W CpFEEY 2 Faip it

~ VO, # HR g st B 4

AR E 5 hE LR 2 (VO,)» # 8 =5 L-min™ & p
¥ =48 & mL-mint-kg 74 S¥gd £ (cardiac output, Q) &
Tk kY g% 3 4 (arterio-venous oxygen difference, a-vO, diff.)
SR A A 0 T V0= QX a—V Oy diffe At By 1B % g x5
&J%J“' £ (stroke volume, SV). 5 B (Q=HRxSV): & VO,=HR
x SV x a—Vv O, diff. » HR 22 VO, i{ ¥ 1 » chfp b 12> = 3 (18§ ph
o LR BEIA FFF §FRENH A A p RN

(ACSM, 2000; ACSM, 2001) -

= ~VO,# HR teik 2iE 3 & ¢ infl

o R ¥ d PIEE mVoz KT o od A Vozm/?lﬁ%’
EREUREL AR TR A 2T HRE VO, 4
FRMFPF RN TR HR (TAIER AR TE R R A ik
( ACSM, 2000; Strath, etal.,2000) » # ¢ - B> 2 Zp|E#&B 7+

KB A E R LR UR T VO, 2 A H S HR 2 B e

10



iz Rm 3228 F RRIEI FRRDETRE T TARSOE E
FROAREIRGAFR P[EFFE V- B2 % o FFn R
#438] 3 5 VOomaxm 22 HRuax » s 100% 738 #5355 & » A3k %~ B
B (40 70%) s P HREd 58 R - e d 200 BRI 7 E L FHP
RTEER B 0 " HRpxr 7 2R Edtden (age—20)  AlfFry
MF G OETRE o
TH G5 FFREREE w3 S HRregene (HRR) 2%

HRmax’ 1% & 3% T 28§55 & 0¥ = ( Davisa and Convertion, 1975; Swain
and Leutholtz, 1997; Swain, et al., 1998; Swain, 2000; ACSM, 2000;
Brawner, et al., 2002 ) - Davis &-Convertion == 3 ¢ (1975) #% % 3|
Karvonen % f 1957 & 3/ % HR A% 1 %% 2 ¥ % £1 HR (HRreo)
Tk 0%iE F 55 & 0 HRypa PTELA-100%5 & ™ chF i 0 @ B s

B3 (target heart rate, THR) & 5~a F A BehH 4 vt > £ 4e b HRpeo
(s #riB ehiE > 15 52 (Karvonen——method ) ﬁ}njﬁf 3k % 1 HRR
@ (2% b 0% g% s 5 0b-min? > e is#ciE & A ¢4
A 1B K i) MR PR A o VOomax & VOapest B e1% B 1@
1 VO,R » i 4t L iE— % K@ VOR 3 B temi@dosg B 7 A4 o

¥ A RERREN SRR
HR-VO, B g TR A (1] ~ A ) @

S FGERRNZFARM (2 S RN ORE R T RE R
PREET )2 SR FAHTENREARD AR - FFIFLEH
Pl EEIE P SR R R £ 5 X s B S

11



B g AR EPFR R S AR 2R RY LR E
Yo7l R 2 S iy & ¥ E (Thomas, et al., 1995; Londeree, Thomas,
etal., 1989; Zeni, etal., 1996 ) » fe & HR- VO, chff % # fit T 3 1
K% 4—6 24 £ (DeBendette, 1990) ehd_F HF-EH 0 BTG
B-H s IF P2 R R o
— ~ VO, 8338 § ik 1

AR e R IL P D E AR S NGB R D T AR
(60min) F z_5 & (65%HR. ) & & iz ( Thomas, et al., 1989)
AADFERIPENE > EAEHDEE L NG DI S
57.5%VOoumax * %1 45 3 o5 522%VOuax * # & 38 B i
53.9%V Oomax * 4 70 B /5 57:8%VOopiax > & 38 #5 2. F¥ 82 58 & fa sh 2+
Jm@gﬂ(%%6@%&@%ﬁwwmmw’@m?@ﬁﬁwﬁﬂ
A F (substrate) & * et wBELET]) > s 2P HE DS
Fadh o> G| H PR RERS oS o g 2 T ME i B 2 X
GpTE R 0 T ET AR B BN O e A Al 0 ¥ A

HARESHSORERLE (BHEPHI R EH) + LRF

WESR FRET > P @A 2 s R R £ 42
2 on SRR R T A - R oo Zeni (1996) 1 3 fAiEd p & & & (rating of
perceived exertion, RPE) (11, 13, 15) 1% 5 i&#° 3 & chip ik - v 348
¥ A6 fEE ) ER B4 (Aerodyne, cross-country skilling simulator,
cycle ergometer, rowing ergometer, stair stepper, treadmill ) » #1 & 24 v

R R G B AL o B % 3 IR treadmill k2% stair step e HR 3= H

12



o= =

wEpg - xHA4%p ¥R T (RPE=15) { &P & % > Airdyne
% cycle ergometer ; @ fat £ 42 o treadmill 45 3% JadF A e

)42 g % VOZMAX cycle ergometer iy & 42 & 4 A K o
AR AR RSFELPE HEEP DR BN EFFNR- R A
& FUEE R+ oooskiing v B 3 p oK o e stair step f® 58 B PFend 5
ek BRPAIF B > ALBIF a0 FIBRAET 0 KB IVRIVCE R F 751 A2 IR
% o

SR REHHES T HRVO, dip

Treadmill, cycling, skier, shuffle, stepper, rower 6 & % & i& & -3¢
2 %OHR max %VOZMAX erfp B %8 () 70.91-0.96 2_ /& (Londeree,
etal.,1995) > #¢ treadmill ~skier~stepper 2 ¢ %8 & @ ;% » 2
AT s lgF LR > acycling 2 rower 7 F & FHE > MF R

v b X L@ g PG L R oo

& AP s R R

-~ RRAREHAMPEE DS E

P HEE R HRE £ 427 WA addd 5 IFH3 R
BacpE o HRF 2 S8 A A8 4T n B £ wd ik
BRETHAEL POl E2 > B 4D <0 F a5 E2H 4
4% % ( Kamon and Ramanathan, 1974 )- 7+ Kamonand and Ramanathan
Ty (1974) & 0 FF % 195em T > 2 E# (30-35y)
TRl HRnox RBELZE® % A > BIF R § 40 i B 40 ~ 47

13



step-min™ 3 4c ¥| 63 ~ 88 step-min™ » 3 & B d 71.6 ~ 73.5 iF b e 3
89.5 ~ 91.9% HRpyux ° “,f 7 e 88 PF g R A dcAz 38 2000 # ACSM s
Z k4 Rl (70-85% HRpax) @ B ARfll e & 394 & 17 5 @ d ohig
B o

S pEARBEROCE R REHER

doEEE R FERARY PR R RS E RN R erE g B
BEARIR TR RN o Rt R B2 R i3 YT - Teh ¥2 Azizm
it erg Lawty ¢ (2002) 0 R EEEREER SN E R
XEFPE > R0 11 BRABO i ehizar o By ¢ R S R B
F 518 5 PI3E 0 1T HRm 82 VO § 2 4 - 9535 ehig B A o
T ¥a% 99 step-min 22 90°stepmin™o (7 s ¥ F e L B Ap
SR s > § A u L 86,0 2 921% HRuw 0 2 807 £ 87.9%
VOomam § AT 44~ 6 0 F4EEHT 10 B 4 103 &2 110 step-
min s @ @ HR 22 VO, #icid » 7 & 2 4p 455 & 4 ] 5 27 54.3 &
61.7% HRmax > % 34.6 2* 44.1%VOjmax °

x B AIMET (35mlmintkg™) & = #5k i ar 1+ 7 ¥
Wt B S HVOR da A 0 B E A RS T L
g B A 8K 5 79.0 2 86.7%VOR - 4T H-R F 4 293
38.8VO,R«d % IR 4t WH-PEenas & 4 it 54 % 4216 ACSM
tuE 2 # ) (70-85% HRpax, 55-75%VOjmax, 60-80%VO,R) (ACSM,
2000) > @ A_ TP ATIE G R R ARG - R RIEE N RiE
ZRAEF oy d R DA U T 2 1.75-2.02min

14



PR EAES > BT FHEFERT  ER R EER
3-6min-> & f =L o+ 3 -0 % 3min (Whipp and Wasserman, 1972) »

Flt gt g ¢ R R A AR EIRORE > PF R -

=~ A R ARG RS E RERE R R

AL A A TR H o E R EA Y R e
tHE s rhatpREAEAT oA P HEORAEY R NI T HEN15-33 0 F
B2 ot B A A B (HRuw 2 %HRR) o 1245 1999 # (7 pcfa ¥
e T F A NHA AT RIS (2 )Y R T
AV~ THPuE R (60,80,100step-minT) > B R R P & § Y

e

_7

1 A BRE AT e WHRE RSB T RS o A
FEABREFTH T R HE R R U ERRS T HRpwy (77 02 0 %7
2 HRmax 9 1815 b-min™\5 0 & 1'% .4 Z pF e 35 HR 71.5 b-min™
BLEEopd o Bl E R RER G5 78.0,77.7, 88.2 % HRmax
2 63.7,63.2,80.5% HRR » ™ # #-p <5z & B] & 55.5, 52.0, 58.5%
HRmax 2 27.3, 20.8, 31.5%HRR > 4p #.>t 2000 & ACSM #i& % 2_ i
5 & (70-85% HRyps 2 60-80% HRR) » & # & 3% & & i & HR h4p
HWap B o P E e e PRk £ 0 100 step-mint ghE B H T g e
KRB TRPERPRRIDE N B P S TG HRye T & oip $t
WEH 0 B Je 5k iE & RE A AT B33 enk 3 (2000 £ ACSM i 3% 55-65%
HRmax 2 40-50%HRR ) » {2 ¥ it &3 BiFH T > L 4p $3° HRipax
CPRERERRRE TR GO VMR A h S AT
- > 80 stepmint s HR £ &5 > £ @ #2 60 step-min™ p¥ 4 > 7 422

15



iR G AME R RE R O E N A (running
economy ) i ZLAp it » e d 3T ¢ F g ¢ 32 70 £2 90 step-min”
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	張復華（2005）在走樓梯攝氧量-心跳率的關係文中探討，使用走樓梯作為運動訓練的研究，有些研究是以樓層高度作為目標，在固定速度（88 step min-1）下完成（Boreham, et al., 2000），或由受試者自行決定走樓梯的速度（Leon, et al., 1996）；有些則是設定目標心跳率（target heart rate, THR）（70-90%HRmax），並在固定時間下完成（Loy, et al., 1991; 1993;1994）；也有研究設定走樓梯的速度（100 s...
	實際的樓梯作為運動方式的研究，大多數的運動強度均以每分鐘完成上下樓梯的階數（step min-1），即上下樓梯的速度作為訓練或測量的強度（Kamon and Ramanathan, 1974; Fardy and Ilmarinen, 1975; Leon, et al., 1996; 衛沛文，1999；Boreham, Wallace and Nevill，2000; Teh and Aziz, 2002），其中只有兩篇研究針對不同上下樓梯的速度作探討（Kamon and Ramanatha...
	走電動樓梯（escalator）或踏步機（stepping machine）運動與實際走樓梯運動十分相似，但在相同速度下，與走一般大樓室內樓梯所產生的運動能量消耗是有所差異（Bassett, et al., 1997; Teh and Aziz, 2002; 衛沛文，1999）；所以需要瞭解男性、大學生走上樓梯與走下樓梯之能量消耗的差異。走樓梯運動既然可以促進身體健康，學生應當在平常生活中就可以利用居住環境或是上下課走樓梯到教室，來從事這樣的健身活動，因此若能夠了解大學生走樓梯時候的能量消...
	第三節 研究目的
	本研究針對正常BMI範圍之18歲至24歲健康非訓練的男性大學生，包括走上樓梯與走下樓梯：（一）HR與VO2的變化；（二）走上樓梯與下樓梯活動的運動強度。

