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Effects of Stair Climbing on Blood Pressure, Lipid Profiles, and Physical Fitness

Jung-Wha Moon', Yeong-Sook Yoon’, Hong-Jae Lee’, Tae-Ho ]eong', Young-Hye Hwang4, Ha-Seong Kim®

'Sports Medical Center, Departments of ZFamin Medicine and *Medicine and Rehabilitation, and
“CS Team, Inje University llsan Paik Hospital, Goyang, Korea

Purpose: The purpose of the study is to identify the effects of worker’s stair-climbing on blood pressure, lipid profiles,
and physical fitness.

Methods: After recruiting 114 healthy adult women aged 20 to 64 years who have had sedentary for more than
3 months, we divided into two groups: the stair group (SG, n=57) and control group (CG, n=57). SG was supposed
to do stair-climbing in daily life like workplace and home for 12 weeks. To investigate the effects of the lifestyle
changing of stair-climbing, resting blood pressure, heart rate (HR), and lipid profiles were measured before and
after 12-week stair-climbing. Also, physical fitness items such as peak oxygen consumption (VOzpeak), back muscle
strength, sit and reach, isokinetic strength of knee joint, static and dynamic balance were measured.

Results: As a result of the 12-week lifestyle changing of stair-climbing, resting systolic blood pressure (SBP; p <0.05)
and HR (p<0.01) were significantly decreased in SG. Low-density lipoprotein-cholesterol (LDL-C) was significantly
reduced in SG (p<0.05). There was a significant improvement in the VO,peak (p<0.001). There were a significant
improvement in back strength (p<0.001) and bilateral knee extensor (60°/sec: p<0.05, p<0.01, 180°sec: p<0.01,
p<0.01) and knee flexor (180°sec: p<0.01, p<0.05) of isokinetic strength. There were significant improvements
in static balance of one leg standing eye-closed (p<0.05) and dynamic balance of left/right velocity (p<0.01),
forward/backward velocity (p<0.01).

Conclusion: In this study, 12 weeks of lifestyle changing of stair-climbing improved SBP, resting HR, LDL-C,
VO,peak, back and knee strength, static and dynamic balance as well as increased physical activity volume of
stair-climbing in the daily living.

Keywords: Blood pressure, Lipids, Peak oxygen consumption (VOzpeak), Stair-climbing, Strength

Received: October 15, 2018  Revised: February 23, 2019  Accepted: February 25, 2019

Correspondence: Jung-Wha Moon

Sports Medical Center, Inje University Ilsan Paik Hospital, 170 Juhwa-ro, Ilsanseo-gu, Goyang 10380, Korea
Tel: +82-31-910-7190, Fax: +82-31-910-7889, E-mail: jhmoon@paik.ac.kr

Copyright ©2019 The Korean Society of Sports Medicine

©@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

374 A[1= 2019 17



JW Moon, et al. Effects of Stair Climbing on Blood Pressure, Lipid Profiles, and Physical Fitness

o Wt 4P AT o7t Azt Mt
i A% % FeP A ARIS] S AHES A4
X

dsi U5 499 AAEE SEe G

o JYLTHI A 1

29 ‘3-< HE‘«L Z@H Hfa A&
Z7FA121tF. Holmstrup %4% A7)7 N&H e HANT
(sedentary) A% g}yl ol Lo BAH F3FS

Xk Eustgon, Jrél*ﬂ < AABEFE A2
I A Az o|ojA} 53] spAIZE L} sj2|ZHol 4
A 257 100% o142 AAISHL 3l 3k 250
I ol Ak v 2HY fde STHIE
LRGN HARZ A7t E0l3 AAEFE 7]
€ 82 EUE T8I SHIEY ) AT AV
A

N o
b B
e S
1

3o
-,

0 B2, A3 5O dERECt AAAY 272 s
NABES F7H71E =L S’ vl DU, oY
8% g 5 ATSHY o 4Euas @ Han
A% 4BAL F2AA T, 28, 247, 494
T #4985 B Al B} s Aoz
H3 eP A8 M9 $EoE ABE B
AE $RSAT, TEG § FRT AS I ol
TR £5S B PAETT U 4T 28 U Han
Q%19 §RUE FEAPIE Aolch wel ol A8
A2 9 sk

do
%
=2
R [
gN

Jo AARY 72 L5 o}
£

SRR R gh=to A 7Hg HRE 20-500] 9] KAl E0] A2
2 LES e dAF oz g2 AT E}%u}, E o

A Hes AZwde g3 #449 %%% ﬁ?ﬂ 275
go] 4717t $A5717 ol £5o| A A% $AS
Sje Wasihs AL GAT, vlE B2 YRS e
AZE YA SEL a7l olde B ozt 4R A7He
294 $ES |RThE 2HALE ZolA LEL doF
Hehe A2ld Heg w3 9tk oS AL 5] 27
te A7 YA FRE QAABAA B A E oI

bo AXsT 28] AT

$E9 vkl ' ool
o418 AN welo] Baslt

18 | CHBtAT=o|5}5(x|

Holmstrup 5 18-35419] 312 TR ATA S >30 kgm)
Aol A (11E)S garez 71879l 47 $59 a7E
—H-Eﬂo]-oﬂll]- ob ol 60%-65% Adwé*d%%*(peak oxygen

7] m%i sb. -rE T 15082 240+°ﬂ Q%% Gl
7,;4, HjEhel e e A7 §ot ofe) W Mo R ¢%
HHESHE HPo] of o] 1A A4 H R $FE S AR
o gt "J*% =7t o 24 ”iﬂ‘”tbl Hust
LRV
e Acke Aol A I8, 453 A
A dejolg fhAl AL ol 43t 5 AATES
77l =8 AZAY S A AE8A 28 Y
S Ao JHAAE Foley ATl 1
22 A% 9 QAN fA AR o Ye 25
nidstel L5 =S wolil A% B Eee & 2R
9tk Jenings 5 AT L 2Y7)e AASEFE F7H
713 A7 olde €71 A8 LA 7+ fA
& Qe EFolta stie, o] AYPAFAA AT
277 A7 23 9 FF 3FAtof| autAolgt Hik
TP, aE dAo A AAAHA dHolEE e
o AE5UE JAF oz Yok ofod g Hof upt
71 7] gk Aol tiAl A o8t AAE TS
TAHoz S7H717] feihe A% H AN A
Aoz HIT ¢ e B4 240] $AA Hojof et
A 2% Wol X AdS o] &dted =& € 4 e

A e=2y7] BHdS *‘*10}744 AZAE0] €A A
oz AT o =T Eue T 5713 ¢ Je A52
¢ =2o] asjh

Ad L2g)7le 271U AdA 59 fAtE &85 v
o] 262 A7k ] o] Aol Eop. Ag e 2uje)

7= AEE NAA 7= adtdo|ojA RIS A
A Az o gl Ad5E Pl =go] "ok E3 AT

HHE ZRISA 2 LEALE o5 2o glo] A%
HollA §et Bddste] o5 wiut SE T o 5 GAlA
28] AT 5 JJemz Hol4o] &t

A% QA 321 SEIT 1 F3FNA AT
715 3 **53 ATES AT H Y, Jennings 5
9 1€7E 20159 78714 ERE AdS o835t A4

_\.Lmlo_flix

= 771 ﬂ—TLE 2 245t A=E, defHolH,
Ardd oy Ee FHYAY vaste] ATE ogsthe



2HY 9. AY L=yt Y, BF XA UL

Wl oxls Y

Hlgo] F7HAEA FHSHL 5 21609 £ 3 W)
o g4 67 8 A3k ARG olote Aok 33
A 19% FRA 204 T3 A A3 2P
7k ol gt on, AA Ao 1%eIA A 9279
FIT 9§ Ludan 2o AL %ﬂ*l?lﬂ

913 A ol & el At
AL, A% W 74]‘405-& AANZEE S7H7IE B
Hcka skgith Bellicha 52 AL o]-g3H= FA) Hijo
e 24 AL Aekstaa), 7 BE A o] Wy
& AR5 A% Aoz R EAst =, 201397
Z 857179 =7 F 5079 =8& BAF A3 25749 A+
o]-g3kof 65%7}F A o] §Eo] A
Ao e ZIZAANA AL o)Lt 6%
z7}sbgctn Rustgoh E7)5ojel Ag
fg:yl% 3= 59 MYE AR 23 83%] AFofA]
ok 0 2UE)7] ulgo] Z715H4T, 86%2] AT
A %%oi,] A 2242)7] vl&o| Z7lst%cta B s}
aHY 3584 Ad o[ $ES T/ EY 5713
o|Zgt 24 Yol HE AZETt # 5t Honda 52
AGAA AAEFE ST R Wl” Kl
A e2ye7|7t 28 gy A5 9 % 43| /A
7 2 %% = g9s9t. AT A3t 3 65.4/\1]—4
Sy 32} 163 gArez A3 60—3-, 1201"%011 37
59} Hr} 8 -110 AE@H £z2 Ad o2y s *1533}
Al

L AAg ZIAAAME

e AR AT

X e

6‘]—‘1‘ E} Takalshlﬂ-
%4 A =2

[¢]
7] &Y €7 #a S YT B (T2
Ad L2427 253 BA 27] 2%, 30 g9 gdhE
AF T 902, 18020 62 302 F<F %’x‘OW T g2
ST 23, Ad 2242)7] 25 F 0L, 1052 S4E
g3o| B2 27] 5 F 5 A fET FofstA Rk,

Sr3kE AR $ 0RA 1802 Ato]o] 2 otobA &
e A C2YEVE Re 1 15% o Wkt B1shg
ot Ad 2 2We]7]9 avhe g2 APATFoA HSEHL
QoI el Am &L 7)ot fF oA, A& A7
2 dFuFAAE Ad L2Ye7|9 5ItE HFHoR
FTHIIL Yk 22y ofA7ER] 3 o] AARIES LR
A 4 QGG AT L2U7] aTE HFT Ate

A9 ool Aol E =ooflA AyPd HHe 2| F
Azto] o5t Aol A 22ujE)7] 259 A7t
Addoe 23s0] lof, =l AFdEe ez A%
2 QPYGAM A e24yj2)7]9f EHE 3= AL
2 o7} oL sl o wolrt A3 el A Ad 22y
712 AAEEE S7HIA A% S Eee € 5 %
P AN HE d77F 250 Aoz g dnh

o AolMe AT A S ddeE A% 3 I
Gl A olgT wf dej¥lolg thAl ATts ol dStES HeR
A, A 220)77F %3] njAle 9dFe dorEaAt sk
. t2hA o] AN A 277 B, EFAE
2 A3A ] vA s 9FE SR Aok

o Y

Lo oy

2 AL A7E mopA 24 1 st §ee] 2Rske
ARUS2 33 I ol o 308 ol & 23] o4
FHH SES S YA B A7 20-64419) 4l o4
oZ AT 1‘4— 20179 22 EE 2018 1€7HA) I ot B
W A9 AN E25 19 FfolA] 52 o3 At
Q22)7] ool that Aol Fold A BT
A AR 2AE B 9, 15E, A2 VhY $A9 05

¥ 52 aea A4 712 LAY 712 AT hRE
Asha A7 AT AT B A 712 () £FS
3% 49998 28 2 33 Foheay

02 A ojgol BT 4 () A2 Y ol o4
2 AEAAL AR Fo) G A, () e 4BRA
1 AR AT 5 L T 9B, A5G

i

|o

d

o R oFE B FoAU ARFA A 4) AT T
A A HAY @A) A4 S & 6) IR F AR
=9 AFELY B2 308 0|4, 23] o)A FHFHoZ

§_ A}, (6) T2 YA e FQ A 22 AAAE

oFE E83 A 374 m|ekl AL, (7) 71 A Fedzt
oleta BeE = Aot of F § 7HA| o) o

A § AR 71 FEstEEE Ao o
T A7 diatell AAE 2= o] dAo] 23
015} A L 27|73 gj2to] FA9= wix|E
3 AH EolE dhottt 28 A} 4 AFE S G*Power
3.1 (University of Diisseldorf, Diisseldorf, Germany)& ©]-&-3}¢

uﬂ

{o

oo
J}m Fll“ ol
oh

H“aamiﬁﬂz

é 10—|>=C.>L—|ELrOFlon3m£m>iole£
el

374 A[1= 2019 19



JW Moon, et al. Effects of Stair Climbing on Blood Pressure, Lipid Profiles, and Physical Fitness

A5 effect sizex= 0=0.05, power=0.8, sample size=64TH |,
Ad L2713 27 7 484 F 12870tk A+ 7|7
o A RS st 1308S 2T

2. A WE

DAY LEWR7| Z=OH

2F AG L2YE7IE Ha F 53] o)A, 7hed Hd
=g wgsdtt. 8 Ad 22hEy] Mz 33 o4
9 AdE 109 o] ol g3te Ae FHRE AP AG
GAE A= ST 0|99 HE B2 Fhot 2
I Sk, A 71 T AT L2uE7] o e
*Hi—fir

5 NI Y Ao 47 Yot 22
;g L2 o5ty Ado=z
*ﬁ%o} 3PME} AT J AT ‘é‘.b- LB =S &
IR F Al Ade AN 224 =5 3t A
Baro wa e 2ES stgoy FA e wo}
Ak A Foh Hob Al AESHES ST
A 2W271E AR 3R AE2 A3t 65, A 1252
2 o] Rl 18% AZolth. 53] 2FIY Hole A= U
FAGAMTE A AdE ogstal, HAAG ¢
o HHsto o5 f AT o] §SHEF AT BT
Folu ZRSHA] ohe g i IR ATS o &
St g stk A% W 25 FA7E 35 ol Afdle
AN FAAZE, EZAIZ 35 o]4Fe] AgS 103
o LEEE BRE s =2sglth ATS o8 &
€ GAES 571 FEAIFIZ] A, AR AE W widAE
3 o] Agt 227) A9l FRES AXstG o ", 1)
T 2 ZAAIR| 9} 8, ol Y= AT o] 8-S =23ttt
e 35 ol Ads 2 & Yé= ‘ﬁl”“xl o 2/dsto
145, 4-8, 8125 7HA 0 2 7|83 A 45t AlEste
5 skl e v (Fig. 1) Y@A7E QA AES Al HEd o
A ol§ £eEE FUst FRAE 24T =+ UEF
W53 of ‘I‘—"H Xﬂ?‘i e Adee] A% o A
A olgske AT £olE BAT &+ fle A AT 22dHe
28 FAT e A 3R AgS 22dFs gt
T AGE olgdte HIEE SAT 4 gle A, AT 227
«vEE I 4 Y= WHol AGUA G AASFHE
(International Physical Activity Questionnaire, Short Form
[IPAQ]) .= AZE = FHolth

20 | CgtAZ=O|5t5|3]

HT22L2|7] "X

a o

Fig. 1. Stair climbing daily record.

o1 4 U 3 Y A 4,

202
B
o
:L
}i

(o]
r_&
_<L
I
i
o

EDREY ;l% A 9 5 a nﬂjfw e

A AAsgT BE FArk

£ 4 Y3)(IRB No. ISPAIK 2016-12- 025 017).4 017]-‘"‘—'

T Ao 8 AU B8R A 5 de] AAE

ABRISTER, B S Sl B3 0 Aol 5
25312 2g3tn AN

3) OI_I-IO-I Al AII:II'_JIK_ EJCI -kl

i

u)

o |

|=J

>~ il

fé °%
rl9_, o mx o

M %@ o Mo Hi

WY A Aes B BE NS A A AXst
itk AL Shobd S8 B9 FAL AT F ATULEA
7)(BP-203RV II; COLIN, Japan)E o] £-5}e] Qb4 A] Aluksol
2L 2T 342 23 S AaS AR
2 st

4) H|Zt=

HRtE dabe AAFAE, sl Ed, AT AR,
AAHES 2A3}Ych BE v|YtE AAL= ZEAMEE HA
T 271 94] ojdef Ak AAFA ;= AT Zﬂv
SAY Agghe R st sElEd s AT 5
ok AE5(ASIS) Afo] 127]H & 5o EZHmeasuﬂng
tape, Sports storage, China)E ©|-&3}o] 23] ZAslo Ho

e 2o R Stk AAYH, ARG, AAGES A

[e)

m[o

ofr



2HY 9. AY e=u=)7t YY, WF AW Y A

1=l OjAls A

A A7) A3 B4 | (Inbody 15.0; Biospace, Seoul, Korea)
Aol ZEtAA £FolE Ju TS oz ¥y T HAE
AN

5 €3 XE

g2 XA AAe @A HAH]|(Advia 1650, Bayer, Tokyo,
Japan; G7, Tosoh, Tokyo, Japan)&- ©]-g-5to1 S35t F=t HAL
BAZ ARE TR, 24 DA AR FAs] 24
el 94 94] ool AT WA F2L Bekglucoss),
ZZ9 2 H E(total cholesterol), LU= X ZHAEHE
(high-density lipoprotein cholesterol), A D= X ¢t Zg| A
E(low-density lipoprotein cholesterol), 4] A ®(triglyceride) <

2459

AZAY A= 71248 4 AL 2H](TAKEL Tokyo, Japan)
ak oPO].;\-] .?JE ol—oi -7%‘;]7]
Ak SAR. AL A AN
Aigto = st A

e HFE AT ?d/\}f‘n‘ 1744 A7 (Health guard
Active 10 II, TAKEDE ©|-83t 3} L5F3HHARE AAlsH
gttt AAA $EHIAA TREZ LS Astrand-Ryhming 2]
62 =2 EZ(Astrand in work test with the bicycle ergometer)'*<
ol83te] 2R3k AAHE WA WA 244 A
A A AE £EOR duo] Yol EE 38
o FAE B AA EHAAE B A4 22
E30] e} 992 AR AES Ao AAY SaAL
2235} 300-450 kgm/min .2 AAE =], 50 pmOE 4|
ste) 62 Fo AXgIh olu} 245 A 4

o —H il 5]‘41*}’\’514 g 2Age R OP@T‘% grorA

i 7~Z—LT_7_}_\_]

ow e goz J;l
28 Ho} JBL gog :Lo]um 2o 24712 A3
GOz vt AYS 2o 2L 2 AN
W22 A(TAKEDE o] §:5te] 243t 51

Aol 2244 52E o= FH(15™20° trunk flexion)

EffolE FAL A 227t S2H HE & Hi &olE
A A= Forgd7IA st 1 d= SAsIA

A AHisokinetic test)= FSHA 5EA 28
& 245te AAE 544 28 HAL ZH|(CYBEX 770;
CYBEX, Medway, MA, USA)E o] &3}la] oko zPA| 2 AA|5}
Stk 544 28 A 5500 91 U9 Uold BarkE
H O(range of motion)E A o}.J_ 22049 :rL?{]J—]- He
60"/sec} 180%sec Z,P—;—Ei 243519t} 60°/sec 42 23]
A5 12 FAS AT 549 W8 34 A, 10k
274228 A&7 13 §4 5 108 92 SRaj] wase
A} 22 (peak torque)® AT Z AT AR
Aol 200l ool 8] e A T oRke] 2450l

42 5 9hee Auslct B8 A2 B8 99 9En
AN F A 2Ee BHES Sesyn,

8) LA

drek A A AL A8 (Balance Master, NeuroCom System 7.0.9,
Pennsylvania, USAYE ©|-§-5te A A4 43 G4 5=
AH oz BWrksly] 9] A wetaol B4 wEias 25
Sttt et HAbs AHFEet dZ2E IR o] STHAA
5] 21 22 el A e R el
b8 Z7ote] HRgHS ATGOE ST

34 %é% T A7) 8L S5 AR & EX

B2 olw BEY IANNTELEPAQ" S
ol g3kl meRol|A 2| BIF 4T F2te] A AAE
T 5= AAZEE AASES 15, kR B Al
o groba] AsHE A7t 71 85HE S St AAETES
B A3}t AlA| 85 (metabolic equivalent [MET] * min/wk)
HEe 27) ARR, 55 AAEE AR, 23 E AAZ
i3 Nﬂx}g =5 ﬂ, AAZF doee HEs, 4Ty
&5, 145 T ATE ol Z4sKITE AdYAE
°]"r°ﬂ 3% 1%4 l‘%lg_ o] &% A& WY 7]1535HA 5t
4Fuitt AlEste s stglon, 49 A 22yg e a9
T3 A olg HrE B4t

374 A[1= 2019 @ 21



JW Moon, et al. Effects of Stair Climbing on Blood Pressure, Lipid Profiles, and Physical Fitness

3.

Ix

=1 d=s!
od

HI

o] AtolA SAH e 2 FAEAL IBM SPSS
ver. 21.0 (IBM Corp., Armonk, NY, USA)S o]&3lo] BE
B9 Hatdt REHUAE ARSIt APL 2T 719
Ad 227] A & Zo| AL 93}o] two-way repeated
measured analysis of variance (ANOVA)% Agotct AdE
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Table 1. Physical characteristic of subjects

. Stair group Control group B
Variable (n=57) (=57 p-value
Age (yr) 36.0+10.2 35.9£11.3 0.94
Height (cm) 160.8+5.1 160.3+4.7 0.56
Weight (kg) 57.0£5.7 57.8+6.7 0.98
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Values are presented as meanzstandard deviation.

Table 2. Resting heart rate and blood pressure

Comparison between

Variable Stair group Control group 2 groups after 12 week
Pre Post Pre Post F p-value
Resting heart rate (beat/min) 82.0+£10.0 76.44+8.3 79.7+£10.3 80.5+11.5 9.89 0.00
Systolic blood pressure 121.0+11.1 114.6411.9%** 119.2+10.3 116.5+12.6 3.98 0.04
(mmHg)
Diastolic blood pressure 73.7+7.8 70.2+8.5%xx 72.5+6.4 71.3+7.2 3.68 0.05
(mmHQ)

Values are presented as meanzxstandard deviation.
Significantly different from value of pre—test: *p<0.05, ***p<0.001.

Table 3. Obesity degree

Comparison between

Variable Stair group Control group 2 groups after 12 week
Pre Post Pre Post F p-value
Weight (kg) 57.0+5.7 56.7+5.5 57.8+6.7 57.6+6.8 0.98 0.32
Body mass index (kg/m?) 22.0+2.1 21.942.0% 22.5+2.5 22.44+2 .4 0.99 0.32
Waist circumference (cm) 72.6+4.7 71.7£4.6 73.1£5.7 71.8£9.2 0.13 0.71
Fat free mass (kg) 40.8+3.7 40.943.7 40.6+3.0 40.7+3.2 0.00 0.96
Fat mass (kg) 16.2+4.1 15.9+4 1% 17.1+£5.0 16.8+4.9 0.08 0.77
Percent fat (%) 28.2+5.2 27.8+5.3 28.7+5.8 28.7+£5.3 0.81 0.37

Values are presented as meanzstandard deviation.
Significantly different from value of pre-test: *p<0.05, **p<0.01.
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237 Ag e 2y2)7] A% &4 28 AA 2=
Table 63+ 2Tt FEHA 60%secd] -5 75 H 482

Comparison between

Variable Stair group Control group 2 groups after 12 week
Pre Post Pre Post F p-value
Glucose (mg/dL) 92.949.6 95.1+7.3 93.6+9.6 93.848.5 1.59 0.20
Total cholesterol (mg/dL)  181.0£33.5 172.1£27.8 179.84£31.0 183.0+28.6 9.56 0.00
HDOL-C (mg/dL) 67.9+11.6 66.9+11.7 67.2+18.8 69.7+15.3 4.02 0.04
LOL-C (mg/dL) 100.1+32.6 91.6+27.2% 96.4+30.2 96.2+27 .1 4.53 0.03
Triglyceride (mg/dL) 80.3+£38.0 77.7£29.4 88.14+38.8 95.3+56.0 1.28 0.26

Values are presented as meanzstandard deviation. Pre— and post—test participants: glucose (SG, n=55; CG, n=52), total
cholesterol (SG, n=56; CG, n=52), HOL-C and LDL-C (SG, n=55; CG, n=51), triglyceride (SG, n=55; CG, n=51).
HDL-C: high—density lipoprotein cholesterol, LDL-C: low—density lipoprotein cholesterol, SG: stair group, CG: control group.

Significantly different from value of pre-test: *p<0.05.

Table 5. Physical fitness

Comparison between

Variable Stair group Control group 2 groups after 12 week
Pre Post Pre Post F p-value
VOzspeak (mL/kg/min) 37.10£9.54 43.30£9.59*x 39.91+£9.62 40.12+9.18 19.89 0.00
Sit and reach (cm) 8.8+183.0 10.0+£8.9 8.5+9.9 8.94£10.0 0.29 0.59
Back strengthening (kg) 53.9+10.2 63.2+10.9%** 54.7+12.3 56.7+14.0 15.01 0.00

Values are presented as meanzstandard deviation.
VOgzpeak: peak oxygen consumption.

Significantly different from value of pre—test: ***xp<0.001.
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Table 6. Isokinetic muscular function of knee

Comparison between

Angular Classify Stair group Control group 2 groups after 12 week
velocity
Pre Post Pre Post F p—value
60°/sec (NM) Extension Left 88.5+18.4 101.0£20.3%*= 85.6+21.3 88.9+24.3 7.74 0.00
Right 89.2+18.6 98.7£20.1%*x 84.9+21.8 87.3+25.9 4.84 0.02
Flexion Left 42.4+48.9 46.2+10.2* 42.2+10.7 42.6+11.9 3.39 0.06
Right  45.0+10.1 46.0+12.4 44.3+12.2 42.4+13.0 2.50 0.11
180°/sec (NM) Extension Left 48.4+12.6 63.8+£15. 1% 48.0+14.3 53.2+16.6 12.96 0.00
Right  49.1+10.1 63.1£11 5%« 48.4+14.3 54.3+17.0 11.83 0.00
Flexion Left 28.6+7.7 33.1£8.8%x* 28.2+10.5 29.4+£11.5 5.86 0.01
Right 29.6+8.7 33.4£8.2 30.2+10.8 29.5+12.3 8.01 0.00

Values are presented as meanzstandard deviation.
Significantly different from value of pre—test: *p<0.05, ***p<0.001.

Table 7. Static balance and dynamic balance

Comparison between

Stair group Control group 2 groups after 12 week
Variable
Pre Post Pre Post F p-value
SB Unilateral Eye open  Left 0.7940.43  0.71+£0.34  0.83+0.37 0.88+0.49  1.80 0.18
stance Right 0.84+0.46  0.67+0.31* 0.88+0.43 0.82+0.38  1.20 0.27
Eye closed Left 1.56+0.47  1.34+0.36x 1.55+0.62 1.56+0.53  5.34 0.02
Right 1.62+1.47  1.42+41.47  155+0.73 1.56+0.61 2.27 13
DB Rhythmic Lt/Rt velocity Slow 3.7240.77  3.15+0.67*+ 3.33+0.92 3.32+0.99  9.39 0.00
weight shift Moderate 4.99+1.32  4.44+0.90xx 4.80+1.09 4.63+1.07  2.61 0.10
Fast 8.97+2.58  8.64+1.99  9.15+2.50 8.91+2.25  0.04 0.83
Lt/Rt Slow 81.945.3  81.9+5.9 80.3+8.7  80.7+6.6 0.05 0.81
directional Moderate 84.745.7  85.0+6.8 85.1+5.1  85.1+4.8 0.16 0.69
control (%) Fast 88.1+5.8 89.3+3.6 88.5+5.1  88.2+4.8 1.62 0.20
F/B velocity Slow 2.79+0.81  2.38+0.52% 2.54+0.74 2.56+0.75  7.33 0.00
Moderate 3.67+1.08  3.24+0.73  3.48+0.94 3.56+0.99  6.58 0.01
Fast 6.3242.05 6.00+1.36  6.18+1.99 6.24+1.83  1.09 0.29
F/B Slow 76.1+12.3  78.2+8.3 76.9411.5 77.6+12.3  0.45 0.50
directional  Moderate 79.4+15.9  81.9+7.0 81.249.9  82.5+8.9 0.25 0.61
control (%) Fast 83.0+13.0 854456 84.4+8.5  84.9+9.9 0.75 0.38

Values are presented as meanzstandard deviation.
SB: static balance, DB: dynamic balance, Lt: left, Rt: right, F: forward, B: backward.
Significantly different from value of pre-test: *p<0.05, **p<0.01.
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Table 8. Physical activity volume and stair climbing rate

Comparison between

Variable Stair group Control group 2 groups after 12 week
Pre Post Pre Post F p-value
Physical activity volume 509.54+445.9 1,156.1+£622.8+** 489.1+465.4 459.5+361.3 8.82 0.00
(MET-min/wk)
Stair climbing times (times/day) 0.9+1.8 4.3+1.6% 0.5+1.7 0.3+1.3 4.43 0.03
Stair climbing duration (rep/wk) 1.1£1.7 4.8+1.9* 1.3£1.3 1.56+1.2 5.90 0.01

Values are presented as meanzstandard deviation.
MET: metabolic equivalent.

Significantly different from value of pre—test: *p<0.05, **p<0.01, ***p<0.001.
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Fig. 2. Physical activity. (A) Stair group. (B) Control group.
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