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PsYchophysiological Factors determining the Exercise Intensity of
Comfortable Self-paced Running.

kimio HASHIMOTO, Atsushi SAITO, Mikio TOKUNAGA
Shigemi TAKAYANAGI, and Hirohisa ISOGAI* -

Summary

The purpose of this study was to examine the psychophysiological factors that determine the exercise
intensity (%\./'ozmax) of comfortable self-paced running. Seventeen male students ran on a treadmill for 15
minutes at a comfortable self-established pace and the relationship between psychophysiological variables
and %\./'ozmax was investigated.

Physiological factors, such as the heart rate, running speed and the Rating of Perceived Exertion (RPE)
during exercise, were measured, and the %\'/'ozmax and anaerobic threshold (AT) of the subjects were
estimated based on the respiratory gas obtained during exercise. In addition, the blood lactate and plasma
catecholamines, which indicated the response of blood biochemistry to exercise, were measured both before
and after exercise. Psychological variables, such as personality, a type A behavior pattern, mood state and
stress symptoms were also measured during the experiment.

The %\'fozmax during exercise indicated a moderate exercise intensity level, 60.7+£9.60%. According to
Pearson’s correlation coefficients, the %\./'ozmax was significantly related to AT, the heart rate and running
speed during exercise as well as the blood lactate and plasma catecholamine after exercise. Psychological
variables such as a type A behavior pattern and personality trait, i.e. a lack of Agressiveness (Ag), General
Activity (G), Rhathymia (R), or Ascendence (A), were positively correlated with the %\./'ozmax.

Using the %\./ozmax as a criterion for AT, personality trait and a type A behavior pattern, the results of
a multiple regression analysis indicated that a significant BETA of AT (BETA =.486, p <.05) and a type A
behavior pattern (BETA =.460, p <.05) could be recognized. The data thus suggested that those with a high
AT and a type A behavior pattern can therefore be expected to run at a higher intensity of comfortable self

-paced running.

Institute of Health Science, Kyushu University, Kasuga 816, Japan.
* Kyushu Institute of Technology, 680-4, Kawazu, Iizuka, Japan.
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The findings of this study therefore suggest that the exercise intensity of comfortable self-pace running

depend on psychophysiological factors, AT and the presence or absence of a type A behavior pattern.

key words: Comfortable self-pace running, Exercise intensity, % Vo,max, Psychophysiological factors,

Multiple regression analysis
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Table 1. Physical characteristics of the subjects.

Mean SD
Age(years) 19.4 0.86
Height (cm) 171.1 4.63
Weight (kg) 59.8 4.47
%Fat(%) ’ 12.4 1.96
Vo,max (ml/kg/min) 49.8 3.68
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Table 2, Means and standard deviations for exer-
cise intensity during comfortable self-
paced running.

Variables Mean SD
% Vo,max (%) 60.7 9.60
Heart rate(beats/min) 155.0 20.45
Running speed (m/min) 140.3 31.10
RPE 12.6 1.58

BB B T — 2 B D% Voumax & BRI D4

HRS EDBEREA S, HEREZEH L
(Table 3 .), BlE T~ — R FEfTEED% Vo;max i
AT & ORIC 5 %AHEDEE L EOHEMHTED &l
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ERD 5D T,

Table 3, Correlation coefficients between the phys-
iological variables and % Vo,max during
comfortable self-paced running.

Variables r
%Fat(%) -.163
‘./'ogmax (ml/kg/min) .074
Anaerobic Threshold (AT % \./ozmax) .507*
Heart rate(beats/min) .765**
Running speed (m/min) J711%*
RPE -.199
Pre-exercise
Blood lactate (mg/dl) .228
Plasma epinephrine (pg/ml) .078
Plasma norepinephrine (pg/ml) J311
Post-exercise
Blood lactate (mg/dl) .580**
Plasma epinephrine (pg/ml) .710**
Plasma norepinephrine (pg/ml) .739**

**p<.01, *p<.05
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Table 4, Correlation coefficients between the psy-
chological variables and % Vo,max dur-
ing comfortable self-paced running.

Variables r

Personality (Y-G)

Depression (D) -.169
Cyclic Tendency (C) .3542
Inferiority Feeling (1) -.296
Nervousness (N) .314
Lack of Objectivity (O) -.238
Lack of Cooperativeness (Co) -.001
Lack of Agreeableness (Ag) .414*
General Activity (G) .541*
Rhathymia (R) .448*
Thinking Extraversion (T) -.321
Ascendance (A) .519*
Saocial Extraversion (S) 263
Type A behavior pattern 482*

Stress (SCL-6)

Mental stress .3564
Social stress .034
Physical stress .202
Quality of life -.286

Mood state(MCL-3)
Pre-exercise

Pleasantness -.151

Relaxation -.249

Satisfaction -.194
Post-exercise

Pleasantness -.210

Relaxation 144

Satisfaction -.223

*p<.05, 2p<.10
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Fig 1. Relationship between personality trait and the % '\'702ma$< during comfortable self-paced running.
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Fig 2. Relationship between type A behavior pat-
tern and the Vo,max during comfortable self
-paced running.

7 AfTEI NS — > L QBEOHIZE S W Ty 529,

22T, FETRLENER L LTS A 7 ATES
5 — AR T, BOEE D — R D% Vo,max
REFATEZDSA 7AFTESY —>TFHAIL, 2
DDOY — GHEREME (Ag, G, R, A) 3, #h¥*
N ZO2EREN L £ %, % Vo,max OBEIS
BENRIBE2PERATIRDZACEILIZL
770

ERRESTCAW2EROMEE~ YV vy 7 2B X
VEEROHO#E % Table 5.8 & f Table 6.125
L7ze

PoBE T — 2 ERD% Vo,max ¥AT E5 4 7A
T8Ny — > CFHT 2 &, 46.8% (F5ERZR)
DHEHASH, 5UKETHEEESED Shiz, 51T
X, AT A4 7AITENSY — > OWHEIZ 5 %/KED
BEZERRERRARE (BETA#E) #Edshis,

ZD2EHC, Y - GHEEREOREN (Ag), —#
FigEgEE (G), A% (R), XEMHE (A) oZh


kyudaitosho_enkaku65
ノート注釈
kyudaitosho_enkaku65 : None

kyudaitosho_enkaku65
ノート注釈
kyudaitosho_enkaku65 : MigrationNone

kyudaitosho_enkaku65
ノート注釈
kyudaitosho_enkaku65 : Unmarked


POEE O — AEROESRE £ HRE T 5 £ LEFEHER

Table 5. Correlation coefficients matrix of variables.

% Vo,max AT Type A Ag G R
AT .507*
Type A .482* .046
Ag .414* 144 .3894
G .541* .443* 571** 173
R .448* 4062 .280 .649** .245
A .519* .416* .3964 .262 .583** 447*
**p<.01, *<.05 2p<.10
Note: Ag: Lack of Agreeableness; G: General activity; R: Rhathymia; A: Ascendance

Table 6, Multiple-regression analyses predicting the % Vozmax from the anaerobic threshold (AT)
and selected psychological variables, a Y-G personality trait and a type A behavior pattern.

147

r BETA R? F-value
AT .507* .486* 468 6.166
X Type A .482* .460* ’ df(2,14)
AT .507* .461%
X Type A .482* 3844 501 4.350*
X Ag .414* .198 df (3,13)
AT .507* 4332
X Type A .482* .390 .476 3.943*
x G .541* (127 df(3,13)
AT .507* 4244
X Type A .482* .4184 .488 4.125*
X R .448* .159 df(3,13)
AT .507* .4084
X Type A .482% 3854 .495 4.245%
X A .519* 1197 df(3,13)
*p<.05, 2 p<.10
Note: Ag: Lack of Agreeableness; G: General activity; R: Rhathymia; A: Ascendance
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Fig 3. Relationship between anaerobic threshold
(AT) and % Vo,max during comfortable
self-running.
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