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A Physiological Assessment of Stair Dimensions
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ABSTRACT

Biomechanical and psychological approaches have provided the optimum stair
dimensions but physiological approach has never been used in assessing the
common method of assessing the optimum stair dimension. Therefore, this study
was conducted to investigate the wvalidity of the physiological measure of
heart rate in assessing the optimum stair dimensions. Sixteen subjects were
asked to walk up three different stairs with their normal walking speed. The
results showed that the physiological approach with the heart rate difference
was found to be valid in assessing the optimum stair dimension. The optimum
stair dimension from this study (riser length for 185 mm and tread length for
310 mm) was chosen because it was similar to the optimum dimension by the
psychological approach {Irvine et al., 1990).
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Grossman(l991)-‘ll AgAze] o)skE 1989 819,000 o] Ao AlgEo] Aldolx el Hol
A wFol $FXBE WU Archea et al. (1979) 9] Ao 2&HH 2,222702) AHE AT o
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£ == 338, (Heole] &, A, U7, 21 dRBAHQA (BEeES 5,
29) & 2T 73]‘:"1'1‘24 @gol (riser) 9F TuH] (tread) & X4, d7te] #3, Adyy],
29714, 283 sHssithE AGEde undAsE ‘?—-J“PE} A x}o] &= o], g, Xxte]
2%, 283 A% FFAE 3. 4

olgjd §A F ﬂl‘*ﬂ-zﬂﬂl g JABFEH dFEol A JHE ALELS F0]7] ¥
3l FHHoR AFEAH gkt Corlett et al. (1972)2 Aej¥H M4 (249 %, Hubg
abo]) E2 A Aol AARANAM o= FololA AlD(stair landing pace) A X &loF =7}

AR3 A gutHo g AgEE AldFFol gt Fot(TDeolel Buyn|e] ) e AY
& HAAsEd Ao FaS Wio] olsts AE WA Mital et al. (1987) 2 AH s
& o] &3l AL L2+ HHY ool W #AHE XA A 102 mme] Tubu| 9}
305 mme] Gpolrl W, B g I8y £F9 &5 HAMY: AL AAINAY. Irvine et
al. (1990) & S+ AAHETH PHE o] 83t 18742 Ad F HLHAEL] Hix 9 v
=E 7122 E HAHY Yol duulY #AE ZARIGEY I AAR 183 mme] HEol9d 279
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E Yotr7] st Ax7FE ol B o] Fostth HAHZ(1993) 5o AZHFsHA Ao
o)etH ol 180 mm of3folojof sty TibulE 260 mm o] Aojojof by Ftt QY Eta)
A Jelsto] 28 ol (300 mm 22X 305 mm) = IH=FFZol TIH YA FZFHo]
F 2A AN AAGEa A el o] o%F Thuby] (102 mm 222 183 mm) & I AAEE
T2 Zolrt A& ¥ ol IFFFAE oFUER (183 mm) ol WIF FA (102 mm) HAHEH
L=
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Ag ALY 83 AHEEE £ dL Aotk T EZ o] dFoME Aol E ol
3 AejstA whio] HAH ADFAE vZTHORE vEHYE 4 A AN g =3 H3F
o] #Fo] WAL AF JAGETI AM Y| WHow HAYE FE4EHRE oFH BAI} Y
=A% XAt
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2.1 F4¥#A
Z 1612 AT B Ao Fodsignt. HAFASY Yol 2145E 2647 FHF
23.2(x L.5)&olty, FFAFY EFAE 24 173.9(x 1.5)cmo] I 66.2(+ 1.5) kg o]t}

2.2 A9y

duteE 5743t7] S13te] Polar Vantage XL A®HAIE AHg3tch o] AdtA=zE: 24y #
T2 2H, ANUAZ, HEF EYHY, 2z A7+ WHE wE ximeol A3 Aol s}
ot Ao 715 QlojA 5, 15, 60 & D9 AT 71Fo] sMeIty B AFPolME 5= Ty
A Aol 71&E ol 83

2.3 A 24YH

2 A 5ATH B4 Sste] dUuiAEAE A (One-way ANOVA) & AME3F T A=k
o] &g HH3tE: Y o2 = Student-Newman-Keul (SNK) thZuv)aH4]E o] &3t}

£ A¥e SYHFE A 19 AR b Aldo] AMEESIT o] AYEL T
U, FUAME, 2= FUEAMTB Ye AER I 43 g3 Zo.

1) 2% - <] 325 mme} Dol 135 mm, SEolz: 22°.

) M - Doyl 295 mme} Dol 145 mm, Dol 26°.

3) =M - dyy] 310 mme} Dol 185 mm, TEolZdE 300

BFHEG HZE v 287 HBY ADE FHo] TIH AW EMBA G Giol: §
m 1 o2 WY :

Z24&HLZ = Corlett et al. (1972) 3} vl3rkx|2 Aulb4 o] xF(HRD: beats/min) & o] g3}
Ax =% FRAZH(TIME: Second) 3} Borg(1962) ] RPE (Ratings of perceived exertions) & A}
8314t RPE 2A1YE 6 H¥ 20 7A2 Aubpo] 1029 | ghe] FAE Jehdd.

2.4 49EA

E A de] BE HdEAE ZF /e FFEEERY 5T £ UEE AYL 224
g 5 de FEFT ANE IR HFERSEE o|2Y o] ¥+ Corlett and Mahadeva (1970)
7} DKol FAEBEET 4T 444 vFE 8737 wjiolt. 2 ¥ Z mAPAE
A 7He] O A BPEA dAe] FFEREEE 22 o ZzZte AlgFHo] thEor B
T3 YT wol(B.8 mE L=2A HUY thA] A A BHME 6570 AL, Mol
E 617he) AGE, Z8jx =AHTANME 47702 AGE £3Y ADE & uf A 9%
Hel g HATer Fo]7] 3t Z vAYAE Gkl 71 JAl Hol &=ty 74 AF
o] ¢ Fol A% 30829 FAHAALE Fo 7 AFAI v AP Yst: o 59§ e
3t AEj (resting heart rate) & 7Fx|3 AFo] AF £ AEE 3ot 7 3o Te o
YA g A= RPE AAYS AFAPAIA Wote Aoz 2 AYHL 27 E Yo



3. A7A%

E 12 F4M50] U B4R AAE 8oy Borgs) RPEEHS $F 0.052
o p-valueo] ol 0.05 Bth Z7] wlge] ATFAL Xfol& 2HY + At Ao vehytch
A Y FEESE AVTFAL Aol BEE 4+ Ut AeR vEith

B 1 2AE4e] AR

Dependent Variable | p-value
HRD 0.0199
TIME 0. 0001
RPE 0.3017

ol# % FolF Aol SNK ThEu| AL ojg3te] Az o D FEatolE AL}
o o3t Aol HHAE glFtt. ¥ 2: SNK thEu] o] 23t ZF IAbg T F#
29t 7+ JAA HFxol7b 723 7S YehlE EASNK 21§ 2 olFoA Un. oA A
e 2xAE 1A Age 7 Ao FFAIE FosA dades AL o)y 2 EAE d
2" A7zt FFA7F 5Y3tA] G2 A2E EAFHoZ B o) FF Xkl xtoj7t gle A
27 7HF%.

® 2.7 A HEAe K I1F

HRD TIME RPE
Stairs Mean SNK Mean SNK Mean SNK
£ 43.3 A 50.6 A 12.8 A
M 39.1 AB 43.5 B 12.6 A
=AE 32.4 B 31.8 C 11.9 A

& 1o]A RPEZ} f2I3 Aol & Holz gghxo]l B 1ME BE AlTo] &2 IFo 2%
gty Mol Hg3 Aub4ol RPEQ] BAlo] 23td ZF RPE AAIY o] dupvtdt AN SE YE
Wz & 4 glth(Grandjean, 1988). THigo]l Zt%E 2209 AW (EW) I wigo) Fx 2609 AT
(M) o] Aut4E RPEY 108) ASZ 33& wf o] £ AGE 8.8 m 22+ FHYL 2 FAY
B3} (High work load) o| T THgo] &% 30°9 A (=AMH) 9 FF+ FUFY T3 Meadium work
load) otk Al @alA 8.8 mo] AGE 2E o] 4 FHPo] o7 ufEo| Archea et
al. (1979) 7} ZAFES 0] Aol HAHe] A5 wfE Tho] ofyzt= A& u|Fo] AR ¥
At

= shuke] FHWHERA AZHTIME) o thEh AldtZ o] Kol BW 4 Aldo] Ze] IF
& A3t Jded ol F AT 22 FHZAL] FAA 2 AL Yuidh. o] A
e AAAGS] Fol2 Uk HUE FZEREYHo] YA Hi & ADE 22+ FZEEE
SEoldE 2200 AdAME 0.17 m/sec, DEolAE 26°2 AolA = 0.2 m/sec, T T
o|Zt% 30°¢] AolME 0.28 m/sec7t k. F ADE LE2E AUS ADY HARG: A
o] $o] JFE et AL & 5 Atk oA TEA FALGAELS A4 AGE € 1) 3
FEREEE FAFoEZA AD 7t BEFE T2 golol =gt Azo] © Wel] ARG
£ Aot 122 Ade] #3& AT YoA AAH L2& Fol7l 4BY w) A2 A
4% Aee 3 4 Qo

vhaje 2EH5HLQ At e A7k HFA7E FHY ME g8 IEFLE o]FoH
Aok wEolzZtE 22°9 AGH DEolZ® 2609 Ade] A IFLR T3 DEoldE 2609
A DEolZT 3000 Aol B ZFol &3 Utk F EEolA® 1209 AYH DEoldx
30°8] ATe 2E&dols Fogt AUt zolrt EARTE Aot thAl WM FAI
Eolo AYL 22& © YojA DEold® 3009 Aldo] TDEolZtE 2209 AW Hus AP
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of o} *galﬂ&l FEol Ao A& uistt. AT Dol ZE 3000 AW WEo] 4%
26°8] AL FoAF Ao Mol E BojFR Gtk & 2 A upxw LM 4 Albps
2] zpoleofl o% A Wyl o AGFHol ulet o8 Yursol xlole F o] 180T
et doz A Corlett et al. (1972) 2] ADF HANHXE AAst=ul sy Wyo] Sa 53
Sthe 3G 2ol HAHY ADGTH L A=Y goME §aE WHolgts Ao WYY
=

o] A#}E Irvine et al. (1990) 9] AA M]3 wo] o5 A9} uZd] & nf Yo
Z4x 3009 A (Duhy] 310 mm 9 THzo] 185 mm) ©] Irvine et al. —J ANA| el s @yo) o s}
o HAHY A (Db 300 mm & TEol 183 mm) I FAFES B £ 9tk thxolzty 300
A GEolZdr 2602 Ao /}J‘#-’F—«l atolofl ol A f-20%Ft xolrt QL ATYE DEolztw
30°9] Ajdo] AAMAE A ol 23 HHol AYFAI FAH7] WEo) WiolZE 3009
Aol Agesta TH YoM HHo=, AMATAHS WHo] o3 Ao AUFHn AE
Qk Stohal WA FHoA W 4

4 FE

2 Ad¥Y AARAM Yy xfolol] ¥ Aejwd wWho) HHo AYFAL ARe
o 4 S RAFOEZN FEY PHolete Ado] BYHUL ol AFL By &
ol B3 AAE Bol F7] A Ao FEI WAFAYG oY AYFALE o] =
o YA d¥E BIDE HH ADFA L B ez AP 5+ Qg Aot 2
Bl 2 d¥ FAE Irvine et al. o AXYe|eta o] oste] M A7 (Tuu] 300
mn 9 ThEo] 183 mm) I WX B w) Dol 3009 A (huiu| 310 mm o WEo] 185 mm)
of dEolZx 26°9 ATh (Tl 295 mm 9} THeol 145 mm) Bt} Habsty] wjRo] B Ao 9
oAXe] HZFHOo= £ o) £ UY Fo] 7 HH AkFHo] Tl 310 met Hiso] 185
mn (ol = 30°9 A=y & 4+ U
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