EFFECTS OF PHYSICAL EXERCISE ON THE
PERFORMANCE OF THE MENTALLY HANDICAPPED

JOHN A. HALBERT
B.A. A.U.A. (Phys. Ed.) (Adelaide) DIP. T.

Thesis submitted to the University of Adelaide in
fulfilment of the conditions for the
Degree of Master of Arts

Department of Psychology
University of Adelaide
South Australia

1976

H/u/?@



TABLE OF CONTENTS

Abstract

Acknowledgements

CHAPTER 1  INTRODUCTION

CHAPTER 2  PHYSICAL FITNESS AND THE PHYSICAL STATUS
OF THE HANDICAPPED

2.1 Physical {itness and its measurement

2.2 The physical status of the mentally retarded

2.3 The physical status of the mentally disturbed

CHAPTER 3 THE CONCEPT OF AROUSAL

3.1 Histony of the arousal concept

3.2 Models of anousal

3.3 Indices of arousal

3.4 Physical activity and arousal

3.5 Physical activity and mental tasks

3.6 Physical activity and moton sRALELS

3.7 Arousal and the handicapped

CHAPTER 4 THE MAJOR EXPERIMENT

4,1 TIntroduction

4.2 Method

4.3 Results and discussion

4.3a.
4.3b.
4.3c.

4.3d.

4, 3e.
4,3f,

Speed differences between the groups
Vardiability

Exencise effects on decision time and
movement time

Conthast of exercise effects on
performance between the three ghoups

Ervon analysis

Lasting effects of exercise on
pesformance

(ii)

(iv)

(vii)

59

63
66

68



(iii)

CHAPTER 5 THE TRAINING EFFECTS OR SECOND EXPERIMENT 72
5.1 TIntroduction 72

5.2 MethodoLogy ' 74

_ 5.3 Results and discussion 74
CHAPTER 6  PHYSICAL FITNESS INVESTIGATION 78
6.1 PWC(170) nesults 78

6.2 PWC(170) per kRilogram body weight results 79

6.3 . Maximum oxygen intake (MUOZ) rhesults 83

CHAPTER 7  SUMMARY AND CONCLUSIONS . 92
7.1 Summary 92

7.2 Recommendations 97

APPENDICES I TO IX 102

REFERENCES 125



(iv)
ABSTRACT

The effects of physical exercise on a three choice reaction
time task were examined for a group of adults diagnosed as either
mentally retarded or psychiatrically disturbed on admission to an
Adelaide Vocational Rehabilitation Centre. Results were compared
with a group'of non handicapped subjects. The reaction time task,
which enabled the separate examination of decision time and movement
time, was performed on five occasions; once prior to exercise and
then after each three minute period of graded physical exercise
on a bicycle ergometer. The exercise loads were determined for

each individual according to his or her physical work capacity (PWC) .

As in previous research findings, the non handicapped population
was found to be significantly faster on both performance measures
than the retarded group, and in this investigation also faster than
the psychiatric group. This result occurred in both the pre-exercise
trial and all four post exercise trials. All groups, with the
exception of the non handicapped male sample, showed a significant
trend to improve in decision time as the demands of the exercise
became heavier. However, exercise produced no change in movement
time performance in the groups, with the exception of the
psychiatrically disturbed female sample, which showed a small
initial improvement. Thus these two parameters of reaction time
were affected quite differently by increasing amounts of physical
exercise. It was argued that the effect of exercise was seen on
central decision making processes, rather than on the peripheral

areas concerned with such things as arm speed.

The results were examined in relation to the arousal concept and,

in particular, the inverted U hypothesis. The absence of the commonly



found inverted U relationship between level of exercise and
performance was explained in terms of the duration and intensity
of exercise, and the fact that prior rather than concomitant
exercise was used. Examination of the data indicated that the
effects of exercise did not dissipate over the four or five minute
period of the task even though heart rate, the assumed index of

arousal, had returned to normal levels.

A second experiment verified that the improvement in reaction
time performance was not due to any training effect as a result of

repeated exposure to the task.

Physical work capacity (PWC) for the handicapped groups was
compared with that obtained from (a) a mentally retarded group from
a Rehabilitation Centre in Scandinavia; (b) adult norms available
from other countries and a recent investigation in Adelaide; and
(c) the non handicapped group used in the study. PWC for the
handicapped groups was significantly lower than that reported for
their Scandinavian counterparts and for non handicapped subjects
overseas. However, when maximum oxygen intake UMVOZ) per kilogram
body weight was estimated from PWC, these comparisons between the
handicapped and non handicapped groups revealed differences which
were far less marked. It was noted that there was a great amount
of variability within the handicapped groups on this measure of

cardio respiratory fitness.

Recommendations were made on suggested lines of future research,

and on possible schemes of physical activity within Rehabilitation

Centres.

)



(vi)

This thesis contains no material which has been
accepted for the award of any other degree or
diploma in any University, and to the best of
my knowledge and belief, the thesis contains no
material previously published or written by
another person, except where due reference is

made in the text.

John A. Halbert

June, 1976.



(vii)

ACKNOWLEDGEMENTS

I would like to express my gratitude to the menagement,
supervisors and staff of Bedford Industries Vocational Rehabilitation
Association Inc., South Australia, for their assistance and
co-operation during this investigation. The staff of the Personnel
section, in particular Mr. Ivor Snaith and Ms. Gabby Kullack,
advised and assisted in the selection of the subjects. I was
grateful to have ready access to the personnel records of clients
at the Centre. As all subjects had to be tested for IQ, Dr. Ted
Nettelbeck provided assistance and guidance in my familiarisation
with the test, and monitored several testing sessions to ensure

that correct procedures were followed.

Several colleagues at the Adelaide College of Advanced Education
assisted in the physical work capacity testing, and offered useful
advice and comments about this aspect of the project. In particular,
I wish to thank Mr. Richard Roberts for his useful comments on the
earlier drafts of the physical fitness sections of this thesis. I
also acknowledge my debt to the Adelaide College of Advanced
Education for the use of the bicycle ergometers and other pieces of

apparatus required in the experiments.

I am grateful to Mr. Robert Willson from the Psychology
Department of the University of Adelaide, and Mr. Roger Williams
from the Mathematics Department of the Adelaide College of Advanced
Education, for their assistance with computer programming and
statistical analysis of the data. To Helena Lomax who prepared the
figures, I am very grateful. Furthermore, I wish to thank Cynthia

Alexander for her excellent typing of this thesis.



(viii)

Particular thanks must go to my supervisor, Dr. Ted
Nettelbeck, whose encouragement, enthusiasm and constructive
criticism were of tremendous value throughout the whole project.
I have thoroughly enjoyed the experience of working with him.
Finally, I have appreciated the patience and understanding of

my wife, Chris.





