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The Influences for Change of energy consumption of
normal 20s’ adults during gait
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- ABSTRACT -

80 persons who don’t have past history of cardiopulmonary and neuromuscular dis—
ease.

The results were as follow;

1. PCI(Physiological Cost Index) value without loading to ankle were significantly
increased compared to lkg, and 2kg (p<0.01).

2. Female Subjects showed more increased PCI value in without loading and 1kg, 2kg
loading compared to male subjects (p{0.01).

3. In every PCI condition the difference among height groups was observed (p<0.01).

4. The difference among weight groups in each PCI condition was observed (p<0.01).

These results showed that energy consumption was increased according to loading on
the ankle during gait so weight of orthosis or prosthesis must be considered when

choosing them and during gait training with these ones,

Key Words: PCI{Physiological Cost index), energy consumption

— 285 —



ox W g o
>
=2
ofN
b d
o
e

NG
fujnl
Sy
X
2‘-5
tlr
>
o
rick
=
o
e

ox
Jgr
]
ok
tE
lo
hu
g
&
2
32
=
o
o

=5
)

=

5

o

".3

1987).

chA] el SHAA AL S HsiAe A
g3t B&nr gasichs Aold, 87 FH:
B3PL£5 = Robinett2t Vondran(1988)efl &8t
o AF=EY Red, 25 ostd A HALE Y
Aol aet Zol= eyt i 44.5m/min H
=& SHojof gttty ot 2E9 A7 Az
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oF o] RautAlal £ & HojuA =Y oY
A AR} F718HA Ao, HEFoR Q% |
uh] 3kzte] AL FRiEE 28 9 34759
Ast2 3l o] FAH Bfo] oA Hot
(Aol 5, 1994). o|8d FARYo] o2&
AEANA A 2ol 1A =8 F7] H
34 BE BRI/ efg sl F7t
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Az 22 EE £4s7] Yste] PCI(Phys—
iological Cost Index)& ©|&3t%ct PCIgS
B3alo] 4luppolA] P AIY AHHteE W g
BYPEEE Ve O oga 22 4o 4
Abglct,

B4} H4(beat/min)-0t A AHk(beat/min)
PCl{beat/m) =

B¥4% (m/min)

Aol 24 PUe A 237)(HR

POLAR® Polary Electro by, Finland)& ’S?é}'
of Faret & 2jzte] °‘°W 43 587 o ¥
o} ""'—‘J*}-] 2AE Lhe {H7L Aupmass g
. EFEgolA 4.8km/hr 28 £ 38
HPA o5 AeE SAS A FE

g FA0R oMhHE F1 A FAA “EHE

3. A4 &4 T

& F2 ¥ HUE e oA 22%
#& PCIZ, 3tAlof| 3t5-& I A& 09 of
12 A2% 3+ PCI 1kg, PCI 2kg2 ERY]
qich Ao & H x| AREEt-test,
A% AFol E Fat AU AREE BARE
A(ANOVA)L. 2 Btgte vlaste] o4 o
BE Fs199e8 PCI, PCI 1kg, PCI 2kg9] At
SHAE Yoti7] st} U A (Correla—-
tion)2 B4ttt B4 Z219-2 SPSS-
WIN 8.0& AHg-8hsdch,

I 23
1, @ Yakte] YurEel E4

iArzbe] Uuby EAL BY £ 809 5 9A
7b 40(50.0%) B 1AL 427t 40(50.0%) % °]
et

A2 164cm ©)817} 37(46.3%)F o2 743
Wora 165~174cm7} 29(36.3%)% <=olth.

ERA = 50kgolst7} 43(53.8mF o 714
wren 60-69kgol 26(32.5%)F &£olAth
€:30))
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Table 1. General characteristics of subjects studied 3. e @& PCI, PCI 1kg, PCI 2kg

@ Zrmre) B

Items Number
Sex Male 40 (50.0) Aol e B3 2 o] AREE BY
Female 40 (50.0) G439 3¢ 5.06+1.34 beat/mld] ¥ oA
Height(cm) <164 37(46.3) 2 6.75%1.80 beat/m22 YR} oA 9} of
165 - 174 29 (36.3) H 2] A2 %7}F 34 vrebdeh(p<0.01).
175 < 14(17.5) 815 kgl ¥ FU2 3% PCle= 949
Weight(kg) <59 43(53.8) AL BHto] 5.62+1.32 beat/meld) sl of
60 - 69 26 (32.5) 4L 7.91£1.39 beat/moE A Yebgtt
70 < 11(13.8) (p<0.01).
Total 80 (100.0) 8% 2kgd) B31E FUL AL PCle A9

2. ZARYES] B4

(& 2,30 Uert Qe A0AE o
AA1gANAY e F4FHLS
140.26 £57.17 ft-lbs®]l, & 653
P22 151.10+53.36 ft-1bsH o
(& Ad ££65F 7.73%9] ¥
37D, AT &4 FHIES
77.99+27.05 ft-lbse|l, =& 6F%F
HH2EE 84.12+27.02 ft-lbs(ss
A3 +465%F 7.86%2 28 F7h4
o
Table 3. PCI, PCI 1kg and PCI 2kg by Sex

A2 PCl HF3o] 6.27+1.42 beat/m g ¥t

Table 2. Mean of general characteristics of subjects

(Mean£8.D)

Items Male Female

Agelyear) 232 +23 232124
Weight(kg) 66.2 + 6.3 519 + 3.9
Height(cm) 172.0 + 3,6 1604 £ 4.4
Rest heart rate(beat/min) 719+ 89 76.2 + 6.3
Post heart rate(beat/min} 1022 £ 7.7 108.6 + 8.0
1kg gait heart rate(beat/min) 1048+ 175 1142 +586
2kg gait heart, rate(beat/min) 108.0 + 8.1 1205 £ 6.9

{unit: beat/meter)

Sex Rind of PC1 PO PCI 1kg™** PCI 2kg®**
Male 5.06 + 1.34 5.61 % 1.32 6.27 + 1.42
Female 6.74 + 1.80 7.91 % 1.39 9.22 % 141
Grand mean 590+ 179 6.76 + 1.77 775 + 2.04

*:p<0.05, ** 1 p<0.01

1) Physiological Cost Index without additional load

2) Physiological Cost Index with lkg load
3) Physiological Cost Index with 2kg load
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B o148 9.22+1 41 beat/m2Z A UER
tH(p<0.01).

AdE B gl vls] 49 oA ar
=7t E3 BEE £ o o B2 ovx &
2o F7HE &' 4 U

g F2| e A4 PCT B
5.90%1.79 beat/mo]d, 1kgo| H3E &+ 4%
o} PCI H#32 6,76+1.77 beat/m22 §&
sHAl Z01et A, 2kgd] B3HE & 9+ PCI
HFgto] 7.7542.04 beat/m22 5L FX]
W= B9 PCl Hegt ¥ 35 1kgol PCI
wgkol Wlal oA Frtete], B8 F §hA
of #715= BA7E S71%kel wet ojvz] 2
7} 78 TH(& 3).

O

ol &2

4. A
akzrel 2

£ PCIL PCI lkg, PCI %kg

AREt B3 F ofvA] arzetol HAE B
H, AA PCI9| Z$ 164cm ©ol3teflA 6,89+
1.80 beat/moE 7} A4 YEeEGT 175cm
ol/Foll A PCI Bgkol 4.73+£1.25 beat/mS
2 71 WA e Tth(p<0.01).

35 1kgo] H3H8 F3-& 4% 164cm o}3}
oA} PCI gko] 7.95+1.44 beat/m9] o}z &
& vehd 9 175cm olAtol A PCI 9%
Table 4. PCI, PCI 1kg and PCI 2kg by Height(cm)

F#3kol 5.30+1.10 beat/m22 o]z} AU}
(p<0.01).

35 2kgol H3E UL 4% 164cm oJd}
o5 PCI H#Ztol 9.27+1.46 beat/me] ofu
A 2B2E YERd B 175cm ol A&
PCI H#3to] 6.31£1,06 beat/mE }ol7}t QL
2AcHp<0.01).

AZAFE2E 164cm 0|3k} U R] Al 9
PCI, PCI 1kg, PCI 2kg2] 732 2pe)7} ol
A 3(p<0.01), 165 — 174cm e AAZ} 175¢m
o]Ate] 41kt Atolell PCI, PCI 1kg, PCI 2kg
o] BFgS Fs 2ol & Ho|z| FUThE 4).

5. #Zo)| & PCI, PCI 1kg, PCI 2kg
#&e] A

Ao B By F oyz 2858 8y
PCI9] 7$¢ 59kg oltellAl Hgto] 6,43+
2.01 beat/m< RYI, 70kg olAtollAl PCI #
+gkol 4,92+1.17 beat/m2E ofyX] ARL
7t @& Ao vebyth(pd0.05).

5 kg H31E FUE A 59%g ol3t]
A PCI B30 7.54+1.71 beat/meld ¥ia)
T0kg olAolA= PCI H#3to] 5.59+1.14
beat/mQ2 Uepton] {03 Zpoj7h 9ldct
(p<0.0D.

(unit: beat/meter)

Height PCIP** PCI 1kg™** PCI 2kg™”

<164** 6.89 + 1.80 7,95 £ 144 9.27 £ 1.46
165 - 174 522 + 130 596 t 1.44 6.49 + 1.67
175 € 473 £ 128 530+ 110 6.31 £ 1.06
Grand mean 590 + 179 6.76 + 1.77 775 £ 2.04

¥ p<0.05 **:p<0.01 1), 2, 3) : Refer to table 3
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Table 5. PCI, PCI lkg and PCI 2kg by weight(kg)

(unit: beat/meter)

Weight PCI)* PCI tkg2)** PCI 2kg3)**
<59 6.43 £ 201 754 £ 11 8.89 £ 177
60 - 69 544 + 131 597 £ 1.47 6.22 + 1.67
70 < 492 £ L17 559 + L14 6.83 £ 0,68
Grand mean 5.90 + 1.79 6.76 + L.77 775 £ 2.04

*.p (0.05, **: p 0.01 1), 2), 3): Refer to table 3

3t 2kg9] 58 FUS 45 59%kg ool
A PCI B3] 8.89+1.77 beat/m2& &%
1, 70kg °14olA 6.89+0.68 beat/m22 o
Uz 2257 A2 AR vshden {23
Zpol7} A THp<0.01(E 5).

7} JFFE 2= 59%g oI5kt 60-69%keg,
70kg olAZ AtoleAgt PCI(p<0.05), PCI
1kg®} PCI 2kg Atelofl B gte] Aot AL
(p€0.01), h& AFFolM= FAF 2ol Y
ek,

6. PCI, PCI lkg, PCI 2kggtE9] AHa
A

Balof] o oA 22=E A 27 3}
%S FA ¥skE 99 PCI B 55 lkg
& F91& WolPCl B34S vlwgt A3t PCle
HEgol 14.6%F 718, ZHAS7E 0.918
2 Yehgen foja&Eo] p0.010130H. ol R
L RaE F2 @S HEY kegE FAS A

Table 8, Correlation between PCI, PCI 1kg by PCI 2kg

pcp PCI Lkg?
PCI 1kg® 0.918**
PCI 2kg® 0.693** 0,862**

*:p(0.05*% 1 p<0.0L D, 2), 3) : Refer to table 3

7t YR 22%7} o Frlele Aog B}
] 2B % Atolof] & AT} U= AL
2 Yk,

ES R3LE T2 g WY 2kgE FUS
g ABAS7 0.6932.2 Yeidd §9¢F
o} p<0.01°122 & A AL e Ae2 Y
Ehytt,

E3F 23} 1kgE FUE W} £} 2kgE F
& W& vjws) 28 PCIS] HFgtol 14.6%7}
2743, AFRA7E 0.8622 EA YEebed
Sol4zo0) p0.010188, A] Balo] =70}
Az 2T Atelof= 2 AREA = A
22 Jelyt(t 6),

Ao 2 Rale] L oy 22z YA
3 A S B 4 ot SRR pCIgt
PCI 1kgAte] 9] AFaA7t PCIF PCI 2kgAte]
o] AWTART 2 Ao Leh} HER}E
3R] oke o Btk g ALY dHAaEE
7hH & Aoz YEhgd,

V. 1%

Rose S(1991)2 AthA eyl o) Baiz e
3 At E Y Ajnthd]otel AL Aotox] EF =
A(treadmill) ZAFS S3) v]jaste &9 25
Agg Abaameyt dubpo] o3t A4
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(curve)o] fAMHE Hi1siglon] PCIgte]
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%, 1996).

oz
anHos 23 HHAY 752 AAx
2 3R ol 428 3T, oluse
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B4 E9 HAE, 1994). ol AvAE 2
o= 7P 28 ey 9 sz 5o
%o I -85 A= gt oA g2
o2A vepdd, ol ¥k Ag 53¢
ohH 2kl 7ieA FEe BHrtE 4 gl ‘3
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UL, Ao ATHE B7Ie, &AW V%
£ ¢& 5 UKBruce, 1977).

ol2igt HHAE o]&slo 7fQle 445
ot 7] 1%t W o) shE sjQlo] }
Ue oA 22%E SAsh= Aol

SR WA e 23E AdAot

—r‘

< o

8, A9, AAE 55 ot o
g ez ‘33@11% AtHFinestone et al, 1991).
= ] Z2AH0F 8 AL diArxel

i EE5HS 538ty HdidaanegFe] 57 -
8% A SE0R SFFE =]
o= o} HutEel 70 - 80%°] siFsHH
(Fardy et al, 1988), gwrxgo =z 4lubar}

MET(Metabolic Equivalent)& 7|&#22 2%

& AysA ot

Hg 4+

2 A7 e g 7le e R sl PCIE
o|g&td 20the] FAAGRAENA H3tE £
Ef = (treadmil) oA B3-S A7l & o]
o 2255 EA83= Fote] Y=F kg,

kg2 Aolg FUS A$ B3E FA A

2 ujo} ulma) AU oy 2RE7} W
shel Awo B 2dlo] £UUNE setsia

2, Bxo|A A E3AE g A& 5= 2
Aoz} Azhgict
HES 5(1996)9 AT Y oty gzl
A PCIE Ataamu] 9 Hedrol folgh A4
WHAE Bgon, 1 oo Ha&zol Baji]
AasBgute §o48 Byt AAloAE
Ateamel BPAl bk BIA] Abas

filo
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SolA Mgots 2A GEE AL £ UL A
o g 4 vk
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