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SUMMARY

What is the ideal human upright posture? Where did it come from, how did it
develop, what is its significance, how is it measured? What are the cause and
effect of malposture?

Much has been published on the role of posture in physical as well as mental
and emotional states of the individual. This study was undertaken to investigate
these issues, while at the same time aiming to find the position and role of

posture in the physical and psychological context of human life.

The first aspect of posture investigated was its definition. What constitutes
good posture is still a debated issue. The conclusion drawn was that good
posture represents the state of balance in an individual at rest and during
motion. Ideally this state should be achieved with all the body parts aligned on

top of each other requiring minimal effort and energy expenditure.

The evolutionary origin of the upright posture in man was traced in order to
come to a clearer understanding of the anatomical, biomechanical and
physiological mechanisms involved in posture. The positions and functions of
some muscles and bones have remained, and some have changed during the
development of the upright human from its quadrupedal ancestors.
Maintenance of balanced posture depends mainly on the coordinated action of
the stabilizing mono-articulated muscles, and their place and purpose in upright
man were viewed in the light of their origins. By so doing one is able to

uncover their intended use and to identify misuse of these muscles.

Development throughout childhood mimics the evolutionary process. A series

of postural exercises was described, which follows the childhood/evolutionary
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pattern, and have proven to be successful in postural rehabilitation and body-

mind integration.

In order to understand the concept of the upright standing posture, control
mechanisms responsible for maintaining upright posture were reviewed. These
included the sensory and the neuromusculo-skeletal systems. This was duly
undertaken in accordance with existing literature, it was concluded that posture

is controlled in association with all human functions.

Following the concept that posture affects the mind and emotions, the work and
theories of prominent researchers in the body-mind and postural integration field
such as Frederick Alexander, Raymond Dart, Moshe Feldenkrais, Alexander

Lowen, Wilhelm Reich and Ida Rolf were reviewed and distilled. This led to
evidence that treatment of the body has an effect on the mind, that structure
influences function and that postural equilibrium has a beneficial influence on

both mind and body.

According to numerous workers malposture in man is pandemic. Ensuing
literature and empirical research on total body posture, and the position of each
area of the body, from the head to the feet, revealed divergent causes of this
problem as well as effects of malposture, including negative self-image,
psycholological problems, pain, fatigue and the inability to achieve the full
human potential.

Although there is no obvious cause of postural imbalance, there are many ways
of preventing or rectifying the disorder. During the course of a postural
rehabilitation therapy, there is a good chance of uncovering the underlying

cause of the postural imbalance. This can be as deep seated as a personality

disorder or as clear as the fear of an old sport injury.

The incidence and extent of postural defects were investigated in two small

groups of subjects with the aim to determine the range of postural deviations,
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and the body areas most commonly affected. All subjects studied, leaned
forward with the gravity line anterior to the ankle joint. Postural defects were
prevalent in all subjects. Most of the subjects were categorized as having
severe postural defects or gross deformity. Postural asymmetry and kyphosis
were the most common defects. The conclusions drawn from these studies
were that most people, in any age group, suffer from some type of postural

defect, supporting the general consensus that malposture is a pandemic
condition.

The effects of postural rehabilitation were also investigated. Postures improved
in all the subjects over a period of twelve weeks, with a more vertical body
alignment the most obvious change.

Postural rehabilitation has physical and psychological consequences. This was
demonstrated by improvement in posture and increased body awareness, a
decrease in the tendency to become fatigued, an decrease in back and neck
stiffness and improvement in mental attitudes. Postural training in general could
therefore be profitable for both body and mind, and an appreciation of good
posture and its resulting efficiency represents the best kind of preventative
medicine. Postural training should have a place in both Education and Healith.

KEY WORDS

Body awareness Mind-body therapies
Body alignment Muscular armouring
Body use Poise

Equilibrium Posture

Malposture Postural control



SAMEVATTING

Wat is die ideale menslike regop postuur? Waar kom dit vandaan, hoe het dit
ontwikkel, wat is die betekenis daarvan en hoe word dit gemeet? Wat is die

oorsake en gevolge van wanpostuur?

Baie is reeds gepubliseer oor die rol van postuur in fisiese, geestelike en
emosionele toestande van die individu. Hierdie studie was onderneem om
hierdie aspekte te ondersoek, en terselfdertyd die posisie en rol van postuur in

die fisiese en sielkundige konteks van die menslike [ewe na te gaan.

Die eerste aspek van postuur wat ondersoek was, is die definisie daarvan.
Waaruit goeie postuur bestaan, is steeds ‘n debateerbare onderwerp. Die
gevolgtrekking was dat goeie postuur verteenwoordig 'n toestand van balans in
‘n individu gedurende rus of tydens beweging. Hierdie toestand kan bereik
word met al die liggaamsdele op mekaar belyn met minimale inspanning en

energieverbruik.

Die evolusionére ontstaan van die regop postuur van die mens was nagevors
met die doel om 'n duidelike begrip van die anatomiese, biomeganiese en
fisiologiese meganismes betrokke by postuur te bekom. Die posisies en
funksies van sommige spiere en dele van die skelet het onveranderd gebly,
terwyl sommige verander het gedurende die ontwikkeling van die regop mens
uit sy viervoetige voorvaders. Handhawing van ‘n gebalanseerde postuur by die
mens hang hoofsaaklik af van die gekoérdineerde aksie van die stabiliserende,
mono-artikulerende spiere, en hulle plek en doel in die regop mens was
oorweeg in die lig van hulle oorsprong. Sodoende was dit moontlik om hulle
doel te ontbloot en misbruik van hierdie spiere.te identifiseer.
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Ontwikkeling gedurende die kinderjare volg die evolusionére proses. 'n Reeks
posturale oefeninge was beskryf wat die evolusionére patroon volg, en wat

suksesvol toegepas kan word in posturale rehabilitasie en die integrasie van die
liggaam en gees.

Om die konsep van die regopstaande postuur te verstaan, was die beheer
meganismes wat verantwoordelik was vir die handhawing van die regop postuur
nagegaan. Dit het die sensoriese en neuromuskulére-skeletale sisteme
ingesluit. Die studie was onderneem inagneming van bestaande literatuur. Die
gevolgtrekking was dat postuur beheer word in assosiasie met alle menslike
funksies.

Na aanleiding van die konsep dat postuur die emosies affekteer, was die werk
en teoriée van vooraanstaande navorsers, soos Frederick Alexander, Raymond

Dart, Moshe Feldenkrais, Alexander Lowen, Wilhelm Reich en Ida Rolf in die
veld van liggaam-gees en posturale integrasie ondersoek. Die bydraes van
hierdie individue het getoon dat behandeling van die liggaam 'n effek het op
die gees, dat funksie beinvloed word deur struktuur, en dat posturale balans
voordelig is vir beide liggaam en gees.

Volgens verskeie navorsers is wanpostuur 'n pandemiese toestand.
Daaropvolgende literatuur en empiriese navorsing oor totale liggaamspostuur,
en die posisie van elke area van die liggaam relatief tot die ander het
uiteenlopende oorsake van die probleem ontbloot. Dit sluit in die gevolge van
wanpostuur soos swak selfbeeld, sielkundige probleme, pyn, moegheid en die
onvermoé om die volle menslike potensiaal te ontwikkel.

Alhoewel daar geen ooglopende rede vir posturale wanbalans is nie, is daar
baie maniere om die toestand te voorkom of reg te stel.w Gedurende terapie vir
posturale rehabilitasie is daar 'n goeie kans op ontbloting van onderliggende

rede vir die posturale wanbalans. Dit kan so diepliggend wees soos 'n
persoonlikheidsafwyking of so duidelik soos die vrees vir "'n herhaling van ‘n ou
sport besering.
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Die voorkoms en omvang van posturale afwykings was ondersoek in klein
groepies subjekte met die doel om die omvang van posturale afwykings na te
gaan sowel as die liggaamsareas wat die meeste geaffekteer word. Al die
subjekte wat ondersoek was het vorentoe geleun met die gravitasielyn voor die
enkelgewrig. Alle subjekte het posturale defekte getoon. Die meeste subjekte
was gekategoriseer onder ernstige posturale defekte. Posturale asimmetrie en

kifose was die mees algemene afwykings. Die gevolgtrekking was dat meeste
mense, van enige ouderdomsgroep ly aan een of ander tipe posturale afwyking.
Dit ondersteun die algemene konsensus dat wanpostuur 'n pandemiese

toestand is.

Die gevolge van posturale rehabilitasie was ondersoek. Die postuur van alle
subjekte het verbeter oor 'n tydperk van twaalf weke, met 'n meer regop

liggaam die opvallendste verandering.

" Posturale rehabilitasie het fisiese en sielkundige gevolge. Dit was aangedui
deur 'n verbetering in postuur en 'n toename in liggaamsbewustheid, 'n afname
in die neiging om moeg te word, 'n afname in rug- en nek styfheid en n
verbetering in gemoedstoestand. Posturale opleiding kan in die algemeen
voordelig wees vir beide liggaam en gees. 'n Waardering vir goeie postuur en
die gevolglike effektiwiteit daarvan verteenwoordig die beste soort voorkomende
medisyne. Posturale opleiding behoort dus 'n plek in te neem in beide
Opvoedkunde en Gesondheid.

SLEUTELTERME

Liggaamsbewustheid Liggaam-gees terapieé
Liggaamsbelyning Spierbewapening
Liggaamsgebruik Poise

Balans Postuur

Wanpostuur Posturale beheer



ACKNOWLEDGEMENTS
SUMMARY
SAMEVATTING
CONTENTS

TABLE OF CONTENTS
LIST OF FIGURES

LIST OF TABLES

CONTENTS

vili

Xi

Xii

XXiii

XXVi



TABLE OF CONTENTS

CHAPTER 1 INTRODUCTION AND STATEMENT OF THE PROBLEM

1.1

1.1.1
1.1.2
1.2

1.2.1
1.2.2
1.2.3
1.24

MAN’S UPRIGHT POSTURE

Posture and human structure

The attainment of human uprightness

AIMS AND PURPOSE OF THE STUDY

Posture from a physical perspective

Posture from a psychological perspective

Quantitative and qualitative studies on posture in South African subjects

Conclusion and recommendations

CHAPTER 2 POSTURE

2.1
211
212
2.2
2.21
222
223
224
2.3
2.3.1
232
233
234
2.3.4.1

POSTURE AND POISE
Towards a definition of posture
The dynamic nature of posture
THE INFLUENCE OF GRAVITY ON HUMAN STRUCTURES
Definition of postural sway

The features of postural sway
Effect of age on postural sway
Gender differences
MEASUREMENT OF POSTURE
Body sway

Unstable - and force platforms
Computer analysis of posture
Photography

Photographic methods

0 ® N O o N = =

11
13
18
19
19
22
24
25
28
29
29
31
32



xiii

24 REFLECTIONS ON POSTURAL RESEARCH

CHAPTER 3 THE DEVELOPMENT OF UNIQUE HUMAN CHARACTERISTICS:
A PALEO-ANTHROPOLOGICAL PERSPECTIVE

3.1 INTRODUCTION

3.2 FROM A SINGLE CELL TO AN UPRIGHT MULTICELLULAR
CREATURE

3.3 THE DEVELOPMENT OF HUMAN CHARACTERISTICS

3.3.1 The transformation from a quadrupedal to an upright bipedal posture

3.3.1.1 The historical precursors of hominid bipedalism and the upright posture

3.3.2 The effect of the advent of the upright posture on human structure and
function

3.3.2.1 Forward locomotion of the quadruped

3.3.2.2 Bipedal locomotion

3.3.2.3 Anatomical changes required for the upright position in the human

3.3.2.3.1 Changes in the structure of the sacrum and ilium

3.3.2.3.2 Changes in the pelvic musculature

3.3.2.4 Changes in the structure and function of the spine, thorax and neck

3.3.2.5 Changes in the structure and function of the cranium

3.3.2.6 Changes in the structure and function of the shoulder girdle and upper
limbs

3.3.2.7 Changes in the structure and function of the lower limbs

3.3.2.8 The double-spiral arrangement of the body musculature

3.3.2.81 The origin of the double-spiral arrangement of the body musculature

in vertebrates
3.3.28.2 The postural twists, posture and malposture
3.3.2.9 Upright man - the sum total of it all

33

35

36
36

37
38
39
46

47
49
50
53
56
61
63
64

66
68
69

75
77



xiv

3.4 THE MECHANISM OF THE UPRIGHT HUMAN POSTURE DURING 78
STANDING AND SITTING: BASED ON PALEO-ANTHROPOLOGICAL

EVIDENCE
3.4.1 General 8
3.4.2 The standing posture 80
3.4.2.1 The pelvic structures 80
3.4.2.2 The spine and thorax 83
3.4.2.3 The lower limbs 87
3.4.2.4 The neck and head 88
3.4.3 The spiral arrangement of the body musculature and posture 88
3.4.4 The sitting posture 89
CHAPTER 4 ONTOGENESIS: INDIVIDUAL DEVELOPMENT 91
41  INTRODUCTION N
4.2 PRENATAL AND POSTNATAL DEVELOPMENT 93
421 Prenatal development 93
4.2.2 Postnatal development 94
4.3 CHANGES IN BODY PROPORTIONS 96
4.4 CENTRE OF GRAVITY 98
4.5 HEIGHT AND GROWTH RATE 98
4.6 POSTURAL PATTERNS IN CHILDHOOD 99
4.7 NEUROPHYSIOLOGICAL ASPECTS 101
CHAPTER 5 MALPOSTURE 103
5.1 INTRODUCTION 103
5.2 MALPOSTURE SEEN FROM A TOTAL PERSPECTIVE 104
5.3 THE UPPER QUARTER 106

5.3.1 The head and neck 106



5311
5.3.1.2
5313
5314
5315
5.3.1.6
5.3.1.7
5.4
5.4.1
5.4.2
5421
5422
5423
5424
5425
5.5
5.5.1
5.5.2
553
554
5.5.5
5.6
5.6.1
56.2
5.6.2.1
56.2.2
5.6.2.3
56.24

XV

Posture of the upper quarter

Developmental deformities of the upper quarter
Comments

Movements of the head and neck

Muscles of the upper quarter

Innervation of the upper quarter

External appearance of the neck

THE CERVICO-THORACIC REGION

General

Functional anatomy of the cervico-thoracic region
Kyphosis in the upper back

Interrelationships between the cervico-thoracic structures
Response of head and shoulder girdle to voluntary arm movements
Responses of head and arms to shoulder movements
Response of shoulder girdle and arms to movement of the head
THE THORACIC REGION (CHEST)

Round shoulders

The shape of the thorax

Thoracic kyphosis

The diaphragm

Receptors in the chest

THE LUMBAR REGION

General

Lumbar lordosis

Low back pain and posture

Balance between lumbar structures

Relationship of the lumbar area to others

Use of the pelvic region

106
108
108
111

113
114
115
116
116
116
117
117
118
118
118
119
119
120
122
122
123
124
124
124
125
127
128
128



5.7
5.7.1
572
5.7.3
5.74
5.7.5
5751
5.7.5.2
5.7.5.3
5.8
5.8.1
5.8.2
5.8.2.1
5.8.22
5.8.2.3
5.8.24
5.8.25
5.8.2.6
5.8.2.7
5.9
5.9.1
5.9.2
5.9.2.1
59.2.2
5.9.3
594
5.9.5
5.9.6
5.9.7

Xvi

THE PELVIC REGION AND LOWER EXTREMITY
Flexion at the hip

Functional variations

Pelvic tilt

Sacrum and femur

Lower extremities

Foot deformities

The ankle joint.

The knees

EFFECTS OF FAULTY POSTURE

Faulty posture

Clinical manifestations of faulty posture.

Back pain

Acroparaesthesia

Back strain

Cervical spondylosis

Fibrositic headache

Osteoarthritis

Vertigo

POSTURAL IMBALANCES AND THEIR CAUSES
Postural imbalances due to the fear of falling and other fears
Psychological aspects

Malposture and the experience of physical and psychological pain
Psychological problems

Habituation

Posture and fatigue

Affectation

Habit

Muscle imbalance

129
129
130
131
132
133
134
136
136
138
138
141
141
142
142
143
143
143
143
144
146
147
147
149
151
152
152
153
153



Xvii

5.9.7.1 The concept of muscle imbalance 153

5.9.7.2 Syndromes involving the muscles 156
598 Clothing 159
599 Sedentary lifestyle 159
5.9.10 Standing for prolonged periods 139
5.9.11 Congenital deformity 159
59.12 Injury 160
59.13 lliness 160
5.9.14 Accumulation 160
510 CONCLUSION 160

CHAPTER 6 THE NEURAL CONTROL OF POSTURE AND EQUILIBRIUM 162

6.1 POSTURAL CONTROL 162
6.2 NEUROMUSCULAR-SKELETAL CONTROL OF THE UPRIGHT 165
POSTURE FROM A PALEO-ANTHROPOLOGICAL PERSPECTIVE

6.2.1 Muscle synergies and Central Pattern Generators 165
6.2.2 Evolvement of movement control 166
6.3 THE REACTIONS (REFLEXES) RESPONSIBLE FOR MAINTENANCE 168
OF POSTURE
6.3.1  Introduction | 168
6.3.2 Somaesthetic (proprioceptive) reactions 169
6.3.2.1 Local postural reactions 170
6.3.21.1  The positive supporting reaction 170
6.3.21.2  The negative supporting reaction 171
6.3.2.2 Segmental postural reactions 171
6.3.2.3 General postural reactions 172
6.3.2.3.1 The neck as a receptor 172

6.3.232  The neck reactions (reflexes) 174



6.4
6.4.1
6.4.2
6.4.3
6.4.3.1
6.4.4
6.4.5
6.4.5.1
6.4.5.2
6.4.6
6.4.7
6.5
6.5.1
6.5.2
6.6
6.7
6.8
6.8.1
6.8.2
6.8.3
6.8.4
6.8.5

CHAPTER 7 PSYCHOSOMATIC TREATMENTS, MIND-BODY THERAPIES

7.1
7.2
7.21

XViii

THE VESTIBULAR SYSTEM

The semicircular canals and the orientation of the body

The neural pathways for equilibrium

Reflexes of balance

The labyrinthine reactions

Interactions between the neck and labyrinthine reactions
The righting reactions

The five reactions

Centres for the righting reactions in the central nervous system
The general reactions in man

The inner ear and the upright posture

VISION

The role of vision in postural stabilization

Vision and vestibular function in the maintenance of posture
ORGANIZATIONAL HYPOTHESIS FOR THE SENSES

A CONCEPTUAL MODEL FOR THE CONTROL OF POSTURE
THE ANTICIPATORY TRAITS OF POSTURAL CONTROL
Cortical representation of the body surface (neural maps)
Modification of neural maps

Oculomotor control

Centre of gravity control

Anticipatory postural adjustments

AND BODY WORK

INTRODUCTION: THE MIND-BODY PROBLEM
CURRENT TECHNIQUES IN BODYWORK
Reichian therapy

175
176
177
177
178
179
181
181
183
183
185
186
186
189
190
191
191
191
192
193
194
195

198

198

202
202



XiX

7.2.1.1 The history of Wilhelm Reich
7.2.1.2 Reich’s theories and methods

7.21.21 Reich’s character analysis

7.21.22 Reich’s methods (muscular therapy)

72123 Outcomes of Reichian therapy

7.21.2.4 Comments on Reichian therapy

7.2.2 Alexander Lowen and the concept of bioenergetics

7.2.2.1 Lowen’s methods

7.2211 The concept of practical empathy
7.221.2 The basis of bioenergetics
7.221.21 Grounding

7.2.21.2.2 The fundamental stress position

7.2.2.1.2.3 The bow and character structure

7.2.2.2 Physical characteristics and character structure

7.2221 The rigid character

712222 The oral character

712223 The masochistic character
712224 The schizoid character
712225 The psychopathic character
7.2.2.3 Bioenergetics in perspective

7.2.3 Rolfing (Structural Integration)
7.2.3.1 Purpose of Rolfing

7.2.3.2 Theory behind the Rolfing technique
7.2.3.3 Rolfing: The technique

7.2.4 The Alexander Technique

7.2.4.1 Theory behind the Alexander Technique
7.2411 Alexander’s writings

7.2.41.11 Man’s Supreme Inheritance

203
204
204
206
207
208
213
215
215
215
216
216
217
219
219
220
221
222
224
224
225
225
226
228
229
231
231
231



XX

7.2.41.1.2 Constructive Conscious Control of the Individual
7.2.41.1.3 The Use of the Self

7.2.41.1.4 The Universal Constant in Living

72412 Discussion of Alexander’s principles
7.2.41.21 The pattern of misuse

7.2.41.2.2 Inhibition

7.2413 Alexander’s methods

72414 Consequences of lessons in the Alexander Technique
7.2.5 Raymond Dart and the attainment of poise
7.2.5.1 Raymond Dart - a brief biography

7.2.5.2 Dart’s basic concepts

7.2.5.3 Dart’s postures to attain poise

7.2.6 The Feldenkrais Method

7.2.6.1 Theory behind the Feldenkrais Method

7.2.7 Anti-gravity exercises

7.2.7.1 Tai Chi Chuan

7.2.7.2 Yoga

7.2.8 Muscle lengthening and strengthening exercises
7.2.8.1 Introduction

7.2.8.2 Joseph Pilates’ Contrology

7.28.2.1 Principles of Pilates’ Contrology

7.2.8.3 Method Putkisto

7.2.8.4 Correction of muscle imbalances

7.2.9 Passive, peripheral techniques

7.3 DISCUSSION

233
235
236
237
237
238
239
240
241
241
242
244
250
251
255
255
257
257
257
257
258
259
260
263
264



XXi

CHAPTER 8 AN INVESTIGATION INTO SOME ASPECTS OF POSTURE 271
8.1 INTRODUCTION 271
8.2 POSTURE OF MIDDLE AGED MALES 272
8.2.1 Introduction 272
8.2.2 Subjects and methods 273
8.2.3 Results 274
8.2.3.1 Postural defects and their incidence 274
8.2.3.2 Occurrence and mean score of postural defects in the various body 275
segments
8.2.4 Discussion 278
8.3 BODY ALIGNMENT AND POSTURE OF PRIMARY SCHOOL BOYS 280
8.3.1 Introduction 280
8.3.2 Subjects 281
8.3.3 Methods 281
8.3.4 Results 282
8.3.4.1 Body alignment 282
8.3.4.2 Posture and postural defects 282
8.3.5 Discussion 284
8.3.5.1 Body alignment 284
8.3.5.2 Postural defects 287
8.4 GENERAL DISCUSSION ON THE UPRIGHT POSTURE 291
8.4.1 Vertical alignment of the body 291
8.4.2 Misalignment and intellectual potential 292
8.4.3 Awareness of body regions 293
8.4.4 Implications of the rounded shoulder posture 293
8.4.4.1 The startle pattern posture 293
8.4.4.2 Reversion 294

8.4.4.3 Protection 294



xxii

8.4.5 The forward head position

8.5 POSTURAL REHABILITATION

8.5.1 Introduction

8.5.2 Body re-alignment and it's effects on simple body movements
8.5.2.1 Methods

8.5.2.1.1 Subjects

8.5.21.2 Procedures

8.5.2.2 Results

8.5.2.3 Discussion

8.5.3 Subjective responses to postural education/rehabilitation in adults
8.5.3.1 Methods

8.5.3.1.1 Subjects

8.5.3.1.2 The questionnaires

8.5.3.2 Results and discussion

CHAPTER 9 CONCLUSION AND RECOMMENDATIONS

9.1 CONCLUSION

9.2 RECOMMENDATIONS

9.2.1 Postural training

9.3 AREAS FOR FUTURE RESEARCH
9.3.1  The physical aspects of posture

9.3.2 The psychological and social aspects of posture

REFERENCES

295
295
295
296
296
296
296
298
300
302
302
302
303
305

310

310
315
315
317
317
317

319



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

2.1

22

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

LIST OF FIGURES

The biomechanical “ ideal” upright standing position according to

various opinions.

The human orthograde posture, the position of mechanical advantage

or dynamic posture.

Quadrupedal locomotion.

Human locomotion.

Front (a), side (b) and top (c) views of the pelvis of a chimpanzee,

early hominoid and modern man.

Anatomical adaptations in the pelvic area for the upright posture.

(a) Quadruped (chimpanzee), (b) Human.

Quadrupedalism and bipedalism in a chimpanzee compared with

bipedal man.

The function of the hip abductors in counterbalancing the torso when

standing on one leg or with the body mass unevenly distributed.

Muscle activity during human striding.

Somites and myotomes in embryos. (a) Human embryo at the end of

the first month. (b) Action of segmental body muscles (myotomes).

15

18

48

51

55

58

59

59

60

72



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

3.10

3.1

3.12

3.13

6.1

6.2

6.3

7.1

7.2

8.1

8.2

XXiv

The spiral arrangement of the body musculature 76

A paleo-anthropological model for the muscular control of the upright 82
posture

Example of a young boy with scoliosis and distortion in the spiral 84

arrangement of the musculature, seen in the torsion of the trunk

Maintenance of stability in the spinal column. 86

The correct sitting posture (a) and sitting on the thigh position80

(b)

Interaction between CPG's of the four limbs (Grillner, 1975; Grillner & 172
Wallén, 1985)

The symmetrical neck reflexes (responses to tilting of the head and 179
neck) as antagonistic to the labyrinthine tilting reflexes (reactions of

body in response to tilting of a platform for example)

Scheme of stick figures illustrating the interaction between positional 180
reactions from the neck and the labyrinths

The mind-body link 201
The fundamental stress position 218
Examples of some of the postures assumed by subjects 277

Head and neck possition in 6 subjects, showing the variability in which 278

head carriage is being dealt with in different individuals



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig. 8.10

8.3

8.4

8.5

8.6

8.7

8.8

8.9

XXV

Comparison between the number of postural faults in different studies
Mean position of body landmarks in front of ankle and standard
deviation in subjects of the present study and that of Woodhull ef al.
(1985)

Change in vertical alignment with increasing age

Body alignment of 10 primary school boys in the present study (a),
and adults in the Woodhull et al. (1985) study (b), showing individual
variation in posture

A comparison between the postural defects in physical education
students in the Barlow (1956; 1990) study, and primary school boys
of the present study

The Mitzvah exercise

The effect of the Mitzvah exercise on posture of subjects

Fig. 8.9 (continued)

Some postures of those who underwent postural

education/rehabilitation

280

284

286

287

290

297

298

299

301



Table 3.1

Table 5.1

Table 7.1

Table 8.1

Table 8.2

Table 8.3

Table 8.4

Table 8.5

Table 8.6

Table 8.7

Table 8.8

LIST OF TABLES

Anatomical features necessary for brachiation, vertical climbing and 52
upright bipedalism. The table shows both hominid uniquenesses and

characters that reflect the human climbing and arboreal ancestry

Alternating layers of hypertrophied and hypotrophied muscles in 158

subjects with layer syndrome

A classification of techniques for restoring postural homeostasis 203
Classification and scoring of body use and defects 274
Incidence and severity of postural defects in male senior executives 275

Occurrence and mean score of postural defects in different body 276

segments
Mean positions of body landmarks and their standard deviation 280
Occurrence and intensity of postural defects 283

Occurrence and mean score of postural defects in different body 283

segments

Correlations between the different body-landmarks 286

Questionnaire to determine the physical and emotional outcomes of 303

postural rehabilitation



XXV

Table 8.9 Questionnaire to evaluate feelings of subjects about their bodies 305
based on the possible outcomes of postural integration as proposed
by Brennan (1992).

Table 8.10 Response to questions about physical awareness about problems in 308

the body before and after postural rehabilitation.

Table 8.11 Subjective responses to postural reeducation. 309



CHAPTER 1

INTRODUCTION AND STATEMENT OF THE PROBLEM

1.1 MAN'S UPRIGHT POSTURE
1.1.1 Posture and human structure

Posture is the essence and substance of this study. It is as far as the author
can ascertain, uniquely human, since it is only used in the upright human
context. In animals terms such as body shape, form and outline are used to

describe the “posture” of an animal.

Posture cannot be considered without reference to the element of structure.
Most people think that these two words are synonymous, but according to Rolf
(1977) they are not. Etymologically, the term “posture” contains an element of
placement, since the root of the word is the Latin positdra, position, from
pOnere (past participle positus) which means “fo place.” Applied to the human,
therefore, posture implies that something has been placed into a space where
it should belong (Rolf, 1977). From this it follows that posture is the
consequence of structure, and that if posture is modified, from a physical point
of view, it is structure that needs to be considered. - For the purposes of the

present study, therefore, posture will be viewed from this perspective.

In any plane, structure/body structure and therefore posture, implies a
relationship. This relationship may be between structures within the individual
human body or the relationship of an individual in terms of his environment.
Placement of one specific body part in relation to the others may alter the total
posture, function and structure of the individual, or one or more of his body

parts. This placement may have a considerable effect on the individual, but on
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the environment the effect is small and usually restricted to the immediate
environment of the individual. Posture may, for example, affect the way the
individual moves or balances himself, how the clothing fits, the wear and tear
on shoes, the design of furniture and how the individual is perceived by others
(Barker, 1981; Lowen, 1971; Mandal, 1984; Wikler, 1980). The opposite,
however, is not the case. Environmental factors such as gravity, furniture,
clothing, may affect posture and the human structure to a large extent (Barlow,
1990; Mandal, 1984; Rolf, 1977). Such is the influence of environmental
pressure or constraints on man, that it may in all probability have given rise to

the development of the permanent upright posture in the human.

1.1.2 The attainment of human uprightness

The attainment of human uprightness has long excited the attention of those

interested in this unique aspect of humanness. Man’s permanent upright posture

and its anatomical basis are the most striking characteristics that distinguish the

human from the rest of the animal kingdom. It was also one of the earliest
distinctively human features to emerge, for the hominids have, according to

current scientific knowledge, been walking upright for at least 3,5 to 4 million

years (Coffing, Feibel, Leakey & Walker, 1994; Tobias, 1982). Human

uprightness has helped man to solve a number of problems, but contributed, on

the other hand, to what Keith (1923) called the ills of uprightness. These ills
include flat feet, low back pain, and malposture (Dart, 1947; Plowman, 1992;

Tobias, 1982).

The upright posture has freed man's hands from the locomotive function, and
enabled them to be used for grabbing, hanging and the making of tools
(Pilbeam, 1990; Tobias, 1982). The upright posture led to a smaller base of
support, a greater susceptibility to fall (Dart, 1947) and costly mechanical
problems such as the present nemesis of medicine - low back pain (Pope,
Andersson, Frymoyer & Chaffin, 1991a).

Man's constant upright posture places him in a class of his own in the Animal



3

Man's constant upright posture places him in a class of his own in the Animal
Kingdom. It was the first characteristic of humanness to emerge and this,

according to Tobias (1982) put him on the road to full humanity.

Despite its uniqueness, the human bipedal-erect stance is not enjoying the

attention it deserves from the scientific community. In physical anthropology,

interest in these aspects originates mainly from the uncertainty of the date and
geographical placement of the origin of the advent of man’s uprightness, which

is now thought to be closely related to the origin of man (as human being) and
eclipsing the big brain theory completely (Gorman, 1995; Gould, 1987; Leakey

& Lewin, 1992; Lemonick, 1994; Shreeve, 1996).

Initially the scientific world placed the beginnings of mankind in Asia, and then
a discovery in 1924 by Dart moved man’s origins to Africa (Dart, 1925; Tobias,
1982). The discovery was that of a skull of a fossil child near Taung in the
Northern Cape Province. Lately the oldest hominid fossils are being discovered
in East Africa and South Africa, such as the Australopithecus anamensis
discovered by Meave Leakey in Kenya in 1995 which was older than the
Australopithecus afarensis found in Ethiopia 20 years earlier (Shreeve, 1996).
From this famous fossil skeleton, known as Lucy, and discovered in 1974, it
became clear that bipedalism came first and a large brain later, as Lucy stood
upright, but had an apelike skull (Lemonick, 1994).

Bipedalism could not have taken place without influencing the rest of the

physical body as well as all future development of the physical body (Dart,
1970). That significant social and intellectual changes followed bipedalism, is

widely accepted and closely scrutinized (Morris, 1969), yet the nagging question

remains of whether bipedalism was the cause or effect of major social changes
(Leakey & Lewin, 1992). This seminal question can be applied to the whole of
the posture issue up to the present state of affairs: Which was the cause and
which the effect? Does structure affect function or is function the cause of
structure? (Barlow, 1990).
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Posture is an intensely personal feature of an individual, probably the most
recognisable and stable of his characteristics (Lawson-Wood & Lawson-Wood,

1977; Lowen, 1971; Rolf, 1977). Yet this ever present attribute, attached to an
ability developed more than 4 million years ago, still poses many questions,
conjectures and surmises such as the optimal posture and the maintenance
thereof, as well as the effect of its malfunctioning (Barker, 1985; Barlow, 1990).
Because of the omnipotence of the concept of posture, a vast number of

approaches and/or areas of investigation are possible, of which some are listed

below:

1. A physical approach may lead to the question of whether a person’s
structure and the use thereof (mechanism) influences his function and
his physical health (Barlow, 1990; Goldthwait, Brown, Swaim & Kuhns,
1952; Phelps, Kiphuth & Goff, 1956),

2. A psychological approach may, amongst other things, pose the question

of whether a person’s character lies in his posture or vice versa and can
a change in one influence the other (Cailliet, 1995; Feldenkrais, 1985;
Lowen, 1969; 1971; Painter, 1986; Reich, 1999)?

Due to the fact that posture is taken for granted, it is often overlooked in
therapies, not noticed at all in daily life, and it does rise and fall in popularity.
In the West it is mainly given attention to in activities such as ballet (Tobias,
1982) and horse riding (Albrecht, 1993; De la Guériniére, 1994). In the world
of athletics its value has been realized by some (Gelb, 1981; Martin & Coe,
1991; Watson, 1995). Of particular interest is the correct posture in static
Eastern practices such as Yoga (lyengar, 1968) and in dynamic exercises, for
example, Tai Chi Chuan (Pang & Hock, 1984). Posture is a subject with infinite
possibilities and merits. In the present era a holistic approach is seen to be the
most effective way of dealing with most types of body, mind or soul problems
(Lowen, 1969: Lowen & Lowen, 1977; Painter, 1986). An overview of all

aspects of posture may help to indicate the contribution of postural aspects such
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as muscle balance, and body alignment, in an attempt to approach total well-
being from a holistic point of view. This is a way of developing the potential of
the human body, and hopefully will provide an indication of the abilities and

limitations of the human being.

The subject and the study of posture is regularly, but not often, dealt with in
literature - scientific and otherwise. Unfortunately most of this is often done in
a vague and fragmentary fashion. Publications usually highlight only individual
aspects of the subject. Consequently, no integrated point of view of this subject
could be found, and as a result many aspects of posture are poorly understood,

and many questions are not dealt with properly.

1.2 AIMS AND PURPOSE OF THE PRESENT STUDY

The primary purpose of this study is an attempt to formulate an integrated
approach to this field of study. In order to achieve this aim, posture and all its
ramifications, will be approached from both a physical and a psychological
perspective. With this purpose in mind the study will be subdivided into the
following sections:

1.2.1 Posture from a physical perspective

In this part of the study, literature dealing with the various physical aspects of
posture will be analysed. The aim of this part of the study is to gather facts in
the literature relevant to posture. The premise here is, that in order to reach
a full understanding of the subject, one needs to build it up from its earliest
beginnings, hence the inclusion of chapters on human phylogeny and ontogeny -
enabling a better comprehension of the structural and physiological adaptations
to the upright posture in the human, such as neuromusculo-skeletal function,
involved in upright posture and bipedalism. This will not only lead to a better
appreciation of the anatomical-, physiological- and biomechanical factors
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pertaining to posture, but also to improvements in firstly, the approach to the
treatment of defects of the fully developed posture, and secondly in the ability
to recognise aberrations of, or regressions in posture, and thirdly to the
improvement in physical performance (Alexander, 1932; Feldenkrais, 1985; Martin

& Coe, 1991). Every step along the way of human development may have an
influence on the end product; one needs to know where one has been, and to

know where one is going to.

Apart from human phylogeny and ontogeny, an in-depth analysis of the physical
aspects of human posture such as the “ideal” posture, postural aberrations and

their consequences will be considered.

The first section will be divided into a number of chapters, each dealing with a

specific issue:

a The erect, standing posture has specific characteristics and measurable
qualities. These are reviewed in the second chapter. The term
“posture” and others relevant to it will also be defined in view of these

attributes,

a In Chapter 3 posture will be approached from a paleo-anthropological
point of view, starting with a superficial overview of the course of
development of a single cellular biological organism into the complex
multicellular, multidimensional organism which is man today. The
purpose of this is to place man in time and space in the Animal
Kingdom. This will be followed by a discussion of the development of
the upright bipedal posture in man. This discussion will include the
following:

The factors that may have been responsible for the change from

the quadrupedal state to upright human bipedalism,
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The functional and structural changes associated with these

changes,

An overview of the comparative anatomy of the human in relation
to other primates in order to formulate an explanation of the
contribution of the musculo-skeletal adaptations to the attainment of

man'’s permanent upright posture,

The functional consequences and impact of the attainment of the

upright posture to neuromusculo-skeletal control in modern man.

The fourth chapter briefly touches on human anatomical development
from foetal life to adulthood. Here, changes which take place in the
human structure during the course of the different stages of individual
development, will be highlighted. Human ontogenetic and phylogenetic

development will also be compared,

In the fifth chapter the problem of malposture will be investigated.
Additionally the normal musculo-skeletal functions and defects in each
body segment, and the effects thereof on the total body or on other

segments will be investigated,
The sixth chapter investigates the neural mechanisms responsible for the
control of the upright position in the human and its implications for

exercise science and postural rehabilitation.

Posture from a psychological perspective

The primary purpose of this part of the study is to examine the relationships

between the physical and the psychological from a postural perspective.

Q

In the seventh chapter the work and ideas of founder members of
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today’s body therapies are reviewed, as well as the principles of their
methods. This chapter will also investigate a number of physical and

psychological approaches to postural and motor rehabilitation.

1.2.3 Quantitative an qualitative studies on posture in South African
subjects

The third section will address some quantitative and qualitative studies done on

some selected groups of the South African population.

Q In the eighth chapter postural evaluations conducted on samples of adult
middle aged senior executives and primary school boys, will be
presented. This will be followed by two studies conducted on small
samples, in which the outcomes of postural rehabilitation will be

examined.

1.2.4 Conclusion and recommendations

The final chapter attempts a perspective and evaluation of the role and meaning
of posture in integrating the physical and psychological spheres of life. Reasons
for recommending improved posture are listed, as well as means to achieve this

goal. The chapter concludes with suggestions for further postural research.



CHAPTER 2

POSTURE

Standing is actually movement upon a stationary base, sway being inseparable from the
upright stance (Hellebrandt, 1938: 473).

Standing is a complex phenomenon. lts evaluation is composed of the sum total of many

diagnostic signs, changing in an infinite variety of ways (Hellebrandt, Riddle, Larsen & Fries,
1942: 148).

2.1 POSTURE AND POISE

Posture has long been thought of in terms of standing and
sitting, and correct posture as the erect position assumed when
one is under inspection, but posture should really be considered
as the sum total of the positions and movements of the body
throughout the day and throughout life. It should include not
only the fundamental static positions in lying, sitting and standing
and the variations of these positions but also the dynamic
postures of the body in motion or action, for it is here that
posture becomes most important and most effective. Posture
has a direct relation to the comfort, mechanical efficiency and

physiological functioning of the individual (Howorth, 1946: 1398).

The above is how Howorth (1946) summed up the whole issue of human

posture. Dart (1947: 74) had the following to say on the same subject matter:

The human machine certainly meets more differing conditions

and performs work of greater diversity than any known
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mechanism. These functions are efficiently discharged when the
body is in a state of poise. Visceral functions (such as those
of digestion, circulation, respiration and excretion) as well as
physical activities must continue with the maximum of efficiency
and the minimum of interference with their rhythm whether the
body is supine or prone, erect or bent, twisted or straight.
Integration of these vegetative and voluntary activities of the
body occurs, and their rhythm is maximal, when the body enjoys
poise, because it is only when the voluntary (or striated)
musculature is working in a balanced way that it is making
minimal demands on the vegetative (or unstriated musculature).
The striated musculature, which was elaborated for movement of
the body as a whole, can only work in a really balanced way
when it is responding without impediment to the vestibular
organs of balance through the mechanisms elaborated for that
purpose by the central nervous system - in other words, when
the reflex neuromuscular apparatus of body-balance is integrated
with the neuromuscular apparatus of non-reflex, purposeful or

intentional movement.

Others (Alexander, 1932; Barlow, 1990; Feldenkrais, 1985; Goldthwait et al.,
1952; Painter, 1986) have all echoed the opinions of Dart and Howorth, yet the
condition of malposture is pandemic in urbanised and industrialised communities
(Dart, 1947; Sherrington, 1946). Lawson-Wood and Lawson-Wood (1977: 13)

were of the same opinion when they observed mankind in totality:

The erect position has NOT been attained by the overwhelming
majority of mankind. It is true that human beings approximate
more or less to the upright stance: it is just this more-or-lessness
that conceals from people the fact that their stance and dynamic
posture is still inefficient, uneconomical, and wastes a great deal

of vital energy.



11

Therapeutic procedures have been directed towards reducing or eliminating
malposture; many of these were unfortunately based on partial understanding of
the true nature of posture, its underlying principles and mechanisms, and
therefore have had limited success (Barlow, 1990; Dart, 1947). In Chapter 3
(section 3.4) an attempt will be made to come to a clearer understanding of the
origin and mechanics of the upright posture. The lack of understanding of the
basic anatomical and biomechanical mechanisms involved in the upright human
posture, and its resultant erroneous approaches in the treatment of postural
problems such as low back pain will be highlighted. In this and the following
chapters the question of posture and all its ramifications will be further pursued,
with the eventual aim to apprehend