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{Comparison of Some Physiological Indices

during Graded L.oad with Paced & Self-Paced Respiration.)
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Abstract

To compare heart rate, O, uptake, Vo, (O, consumption), blood pressure (systolic, diastolic),
reaction time, stability, flicker fusion value during 4 load levels with Rs {(self-paced respiration) and
Rp (paced respiration), 4 subjects participated in this experiment 1 hour /day, 6 days/week for 9 weeks.
The cycle of Rp is 6 sec. (inspiration: 3 sec. & expiration: 3 sec.)

Implcations of the results are discussed in terms of the change in the physiological Tesponses
and human performance by the respiratory pattern,

The results are as follows,

1. The changing magnitude of heart rate with Rp was larger than with Rs and the variance during
load level 4 was significant.

2. The Vo, with Rp was smaller than with Rs and maximal O, uptake given load levels with Rp
occurred and for two subjects, it significantly moved from low load level to high load level.

3. The changing magnitude of blood pressure was not consistent but the systolic pressure with Rp
was smalier at rest than with Rs.

4.  The score of reaction time test and stability test with Rp was better than with Rs.
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Table 1, The physical characteristics & the pulmonary function of subjects,

Subject Hc;, VIZ; ) Co;uG 11;'::(;) FEV I%/FVC Aée.
M, BK 174 68 97 4,42 82 27
K, KS 180 70 96 5.74 78 26
K KY 163 55 23 4,45 91 21
K,YC 176 62 89 4,79 85 24
* C. G ; Chest Girth,
#+ FVC ; Forced Vital Capacity.

** FEV] ; Forced Expiratory Volume in 1 sec,
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Fig.1 The design of experiment & "the
measuring points.
+i) BP. & FT.:0,1,4,6.

it ) RT,: 4,

i) ST : 5. .

iv) HR,:0,1,3,4,5,6.(Underlined #;

synchronous measuring with BP )}
x BP :blood pressure FT.; flicker test,

HR,: heart rate, RT_; reaction time test

S5T.; stability test,

Rp. i paced respiration,

Rs.i self-paced respiration,
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Apparatus Manufactory Type
Running belt Takei 1245
Breath analyzer Fukuda Sangyo B-30
I.R. T M.A* Takei 310
Spiroscope Alpha Tech. 65 - 001
Sphygmanometer Copal UA -251
Digital flicker Takei 502
Pulsemeter Copal UB-103
Stability meter Takei 1211
Pacer ; Self-made visual & auditory stimulator

* IRTMA ; Irritation Reaction Time Measuring Apparatus
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Fig.2 A:Heart rate at 3 measuring point,

{bpm)
B:Heart rate at 1 measuring point,

{bpm)
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Table 3. Differences of the heat rate between the measuring peints,
N MKS KKS KKY KYC All subject
0 Rs 3.3 (2.6) 6(25) 2. (4,2) 1. (2.6) 1.8 (3.2)
Rp 6.5 (3.2)" 25(39)°" 12 (3.5 43027 4.3 (3.6)
sy Rs 123 (9.7 13.9 (10.4) 9.5 (8.6) 9.6 (8.1) 11.3 (9.3)
Rp 13.2(9.2*%] 14.6(9.9)* 12.8 (9.1) 9.4 (6.4)* 12,6 (8.9)
s - Rs 9.2 {6.6) 7.4 (5,6) 4.7 (4.2) 6.1 (5.6) 6.9 (5.7)
Rp 9.6 (5.7) 8.5(563) 8.2 (6.6)" 5.1 (5.7) 7.9 (6.0)
36 Rs 11.7 (1.5) 10.5(9.2) 5.8 (5.2) 7.6 (5.9) 8.9 (7.4)
Rp 10.9 (5.7) 12.2(8.1)" 11.4 (8.4) 6.4 (6.5) 10.3 {(7.8)
s Rs -1.3 (3.8 3.1 (2.7 -8 (3.9)\ -1.1 (3.2) -1.5(3.5)
Rp 254,61 29047 -3.3 (4.2)° 2813.9) 2.9 (4.3
* Values are means(SD), +FM , “Fo.014 © tou unit : bpm

MBK KKS KKY KYC

Fig.3 A ; Dynamic stability (# of contact)
B: Static stability(#of contact)
C ;Trancing time(sec,)
D:Reaction time{sec.)
o—0 : Rg, X X : Rp
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Table 4, Differences of the flicker value between the measuring points.
A MBK KKS§ KKY KEC All subject
0 -1 Rs A (1.5) -3 (1.2 .0 (1.8) 1 (1.0 0(1.3)
Rp 6 (2.0) -3 (LD CREVAA RIS 407
0-6 Rs 209 ~-.9(2.3 S5 (1.4 6 (1.5 (1,9}
Rp 5(1.8) -.5 {16} 2 (1.8) 1.0 (1,2) B0.7
|4 LB 51(1.8) -.1(10) .6 (1.6) A4 (0.9 .4 (1.49)
Rp 3.8 .1 (0 .6)* -.3 (1,5* 2 {1.4) g4
4-5 Rs -4 {1.6) - 72.1 | =112 Jd (1,2 -.301.68
Rp -3(1.7) -3 (1.3 -.4(1.4) J 01 ~.2014
+ FO.:, *Fu.ol unit ;Hz
Table 5, Differences of the systolic & diastolic pressure between
the measuring points.
ASYS 1-0 1-4 6-1
IA SYS. DIA. 5YS. DIA. S¥5. DIA.
K R R, K, R R R R, R R R, R,
MBK [8.2082{10.6(8.1| 7.209.0 |50(7. {-1.9(83) | -3(6.4)] 2.50.6)[-1.8(8.1| 685] Lag 68 560029 | -3(69
KKS |(7.6(87|1.3(8,9| .06.741.608) [-13(0.9)| 2909 -0.840D | 640.6)| 259.0)|6.00a5)]-2.5( 2.2} [-1.801.T)
KKY |9.7(7.6|10.8(9.3)| 95.9) [2,6(7.5 |-L1(8.6| 25(18)| 2662 6(7.0| 13(9.|-1(5.0)| 2368 | 2,0(5.7
KYC 15600.2)] 6.900.2)]- 876} 1(76) | 3.0029)| .4098)] -9(8.5| -4(7.8)] 2.90.1 88010 -300.0) [-1.208.9
A jects | 7080 9.900.0] 206012089 |48008)| 2001866 -288)| -s03|22087| 15000 ~ac89
*Foan *Fon mit :mmHg
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