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ECG exercise test

75W 5 METSs

W/min kg- m /min

1 Astrand
600 kg m /min 300 kg- m /min
m /min 20 ~29 170 /min 30 ~ 39
150 /min
2 Heéllergtein 450 kg- m /min

min 6 min 4 min 150 /min

6 min
160

100W

150 kg
/min 40 ~ 49

450 kg- m /
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34
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kg m /min
1000 400 900 800 700
1000 ~ 1 500 500 1000 1000 900
1 500 600 1300 1 100 1 000
PWC,,, W, kg m /min
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min PWC,,,
=+ W (575
PWC,,
PWC,,,

i
w



@

1 Bruce Bruce
VO, 7 3 min
1.7 MPH ® 10%
2.5 MPH 12%
3.4 MPH 14%
4.2 MPH 16%
5.0 MPH 18%
5.5 MPH 20%
6.0 MPH 22%
Bruce VO,
mL/ min- kg
VO, =3.778 /min +0.19
VO, =3.298 /min +4.07
VO,,,, =3.36 /mn +6.70 - 2.82
®
VO, =2.327 /min +9.48
o * 1 =0.621 4
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100 W 150 W 3 min 150 W

150 W HR o
VO, L/ mn =7.9297- 0.030 4 x HRyy,, b/ min

H 150 W HR 0

VO
+1.321 7 xVO,150W L/ min
NYHA

NYHA

50 W

3 min

VO

2max

b/ min

V0,150

b L/ Min =2.597 +0.012 xH cm - 0.027 3xHR,,, / min
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=2 310 x m’ mL
=1 800 x m mL
% =—x100
20%
= 7rnL X 100
kg
20 ~30 80% 70 ~80
68% +2%
20%
30s
1 3-~5
RVV maximal voluntary
ventilation MVV time vital capacity TVC
S1 9 872 +2 954 mL 8 116 +
2 528 mL
S2
15s
1 min 15s x4 15s 10 ~
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+20%

- 1214.905 746x, +33 734.746 63 x, +71 858. 658 59
- 462. 928 806x, +50 706. 625 3x, - 3 853. 186 824
X, X, '

80% 60% ~ 70% 40% ~ 50%

39%
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83% 96% 99%
FEV, FEV,%
= - 0.444 58, - 5.372 51 X, +101.670 75
= - 0.444 58x, - 5.372 51 x, +93. 464 26

70% 60%
L/min =0.030 2 x mL +10.85
FEF  FMF25% ~75%
FEV 25% ~ 75%
3.37 L/s
2.85L/s
21 V,/Q V,/Q 0.8
22 DL o, €O
£3 0./Q,
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P,-O, S-0, %
P,-CO,
s 1 VT IC VT/IC
VT IC  70% VTI/IC 0.8
VT/IC VT/VC
g2 VE VE, .,
RR VE VT
VE, VE 6~8L/ mn
VE, .. 70 ~120 L/ min
RR RR 34 ~ 46 BPM
50 BPM
g 3 VE VT
VE
VT VT IC VT 55% VC
45%VC VT vC
60% VE
g 4 breathing reserve BR
BR
MVV BR
&5 VE/VCO,
VE/VO, 1L
S 6. VCO,ex

VvC

RR

50% ~

VE/VO,
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26. 7 kPa/
13. 3kPa 200 mmHg/100 mmHg 2.7
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200 m 1~2
2 ~3 METs
3
5~10 5 ~10 min
1~1.5 METs
0 1.6 km/h 10 ~15 min
4.8 km/h 3 min
2.7 kPa
20 /min
20 /min
2 2 ~3 METs
Q2 I
12 |
1
2
METs
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o

100 ~110 /min

RPE 13 ~15
6~12 6~8
6 METs I
15 ~30 min
1 4 2
5-1
5-1 I
1 1 1 1
15 min 20 min 30 min 30 minx2
5 min 10 min 10 min x2 10 minx3
15 min x2 20 min x2 30 minx2 30 minx3
x1 X2 x2
1 x2 2 x2 3 x1 3 x2
2001 5 3
S 3. I
12 6~12
1
2 I
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3
/min 100 /min
1 mn 50 m/min
15 ~20
120 /min
5~10 min

5~10 min

80 ~ 120
20 ~30 min
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15 ~ 20 min
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18.7 kPa 140 mmHg 12. 0 kPa

90 mmHg 3
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18.7 ~
21.1 kPa 140 ~ 159 mmHg 12.0 ~13.2 kPa 90 ~99 mm-
Hg 21.3~23.8 kPa 160 ~ 179 mmHg
13.3 ~14.5 kPa 100 ~ 109 mmHg
23.9 kPa 180 mmHg 14.6 kPa 110 mmHg
18.7 ~19.8 kPa 140 ~ 149 mmHg 12.0
~12.5 kPa 90 ~ 94 mmHg 18. 7 kPa
140 mmHg 12.0 kPa 90 mmHg
5-2
5-2 WHO/IH
/kPa mmHg /kPa mmHg
<16.0 120 <10.6 80
<17.3 130 <11.3 8
17.3~18.5 130 ~139 11.3~11.9 85~89
18.7~21.1 140 ~159 12.0 ~13.2 90 ~99
18.7 ~19.8 140 ~149 12.0 ~12.5 90~94
21.3~23.8 160 ~179 13.3~14.5 100 ~ 109
=23.9 180 =14.6 110
18.7 ~19.8 140 ~ 149 12.0~12.5 90 ~9%4
=18.7 140 <12.0 90

1958  Miall  Oldham

20 80 Blair
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60 min
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2
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Kiyonaga  Zambaski
E
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Kiyonaga Urata
endurance training
7 50% ~60%
5-3
5-3 x +s/ mmHg
/ 7 7

52 162.5+17.33 140.4+13.62 93.78+4.96 82.98 +3.99
12 161.6+10.73 164.16+7.96 94.58+6.56  95.41 +6.40
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&1 chronic obstructive pulmonary
diseases COPD
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S2
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forced expiratory volume of the first second FEV1
FEV1 90%
forced vital capacity FVC  75% COPD  FEV1
80% FEV1 60%
40%
PO, S0,
PCO, pH
sS4
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g1 COPD
COPD
COPD
6-1
6-1 COPD 40
FEV1 VO, Exer Max Ven
mL-1 min-1kg-1 L. mn-1 PaCO, S0,
1 >60% >25
2 <60% <25 >50 PaCO,
S0, >90%
3 <40% <15 <50 PaCO,
S0, <90%
4 PaCO,
1 <40% <7 <30 S0, <90%
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Poner & Edward Y. Howley fourth edition The McGraw-Hill companies 2001
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COPD
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@ nonin-
vasive positive pressure ventilation NPPV intermittent posi-

tive pressure ventilation 1PPV
negetive pressure body ventilation NPBV

@
5
@ COPD
COPD
20% ~30%
@
)
5~7 | 3~5 |/

@ 30 min



o—

10 min 30 min
10 ~12
® COPD

7 333 ~7 999 Pa 55 ~60 mmHg
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® 30 ~50 RM
10 3 40
20 ~30 min 10 min
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10: 20~30 : 10: 10: 10: 10 70 ~80 min 3~
5 3350 ~4 187 kJ 800 ~1 000 kcal
ex_

ercise-induced asthma EIA 5 ~15 min

4~6h 80% EIA 3% ~4%

7% ~9%
S1
6 min 6 mn
PEF

5mn 10 min 30 min FEV1
80% PEF 15%
EIA
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Ca2+

EIA
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30 ~60 min
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reflex inhibiting pattern  RIP

(3 Brunnstrom

(@) PNF proprioceptive neuromuscular facilitation
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22.3% 18.6%
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60 10
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82.2%
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functional electrical stimulation FES
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ASA 28
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motor level

motor score
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abdominal respiration

active movement

activity limitation

adiposis

airnay hyperirritability AHR
articular ligament

assist exercise

bronchial asthma

athletic injury sport injury

breathing exercise

breathing reserve BR

cerebral apoplexy

chest respiration

chronic abstructive pulmonary diseases COPD
compatibility exercise

conductive education

coronary atheroscleratic heart disease
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coronary heart disease

corrective exercise

D
diabetes mellitus
disability

E
ECG exercise test
endurance training
exercise therapy

F

forced expiratory volume of the first second FEV1
forced vital capacity FVC

functional electrical stimulation FES

functiona training

functioned reorganization

G
gait
gait cycle

H
health
hypertension

impai rment



intermittent positive pressure ventilation
ischemic heart disease

isokinetic muscle testing IKMT
isometric muscle testing IMMT
isometric myodynamia

isotonic muscle testing ITMT

isotonic myodynamia

key muscle

kinesitherapy

manual movement test MMT
manual muscle testing MMT
massage

maximum oxygen absorbed VO,
maximal voluntary ventilation MVV
medical gymnastics

medical mation

motor level

motor score

movement coordination

muscular strength

myodynamia

N

negetive pressure body ventilation NPBV
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IPPV

noninvasive positive pressure ventilation NPPV
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O
osteoporosis
P
paraplegia

participation restriction

passive movement

physical medicine and rehabilitation PM&R
physical therapy

pursed-lip respiration

proprioceptive neuromuscular facilitation PNF

quadriplegia

range of motion ROM
reflex inhibiting pattern RIP
rehabilitation medicine
rehabilitation

resistant exercise

resistant training

respiratory exchange ratio R
respiratory quotient RQ

sensory level

Sensory score
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spina cord injury SC

stretching exercise

T
time vital capacity TVC

\%
vital capacity VC

W

World Health Organization WHO
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