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PREFACE

Rrﬂsm\ of the &mst cdition of this morograph an posture
and jts disturbances became imperatihve with the added interest
and opportumties of study afforded by military demands of
World War I Tweaty three million men were carcfully proc-
essed physically and those considered fit were subjected to
tremendous bodily hardships  The natural question followed,
raited by leaders in anthropology medicine and physical educa

tion towit what lind of man was able “to take it.” Thus posture
came [nto a proper focus since without man s unique stance this
survival would not have been possible  As a result, numerous
postural studies of the military man and woman enable students
of this basic factor of life to reach more penctrating conclusions.

The authors equipped by training In associated fields of inquiry
phynical education physical anthropology orthopedics and physi-
cal rehabilitation, having ollled their Interests and research, com
bined to produce practical methods of analysis and treatment of
postural disturbances.

Chapter I has been revised in the light of Simpson s quantum
evolutionary hypothesis yet retaining much of Morton s original
tdeas. That man did not of necessity require a tremendously long
period of time for his postural adaptations now seems feasible.
Greater advances i growth studies of children of afl ages psycho-
bwlogcal research as related to posture and new effective
trends in physical education, are drawn upon throughout the re
vison. New classifications of posture and its disturbances are pro-
posed, based upon ages of occurrence and correlated with new
methods of determining body types. Treatment of abnormal
varfations are suggested, that may be applied by those most con
cemed.  While parents will find much of the material pertinent,
thoso primarily Interested are the physiclan the teacher at all
school levels, the physical educator and the modern athletic coach.

Questions bave been raised with a few answers propounded.

(v)
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Yet any inquiry which does not raise more questions than are
enswered, 15 less than effective. In that sense, the authors are
hopeful that they have “spurred the minds of men” with thelr
efforts, and that some who read will not only apply what may be
applicable, but will also advance new proposals leading to farther
investigations of posture,
Without man s posture, no man without man, no culture- with

out culture, 2 world not worth the Yving therein.
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CHAPTER 1

EVOLUTIONARY INFLUFNCES
ON THE POSTURE OF MAN

Prupeﬂ) of afl Matter No force in the development of life on
carth is of greater consequence than the foree of gravity For
untold millions of ycars all matter organic and inorganic alke,
has been influenced by it obeying its law  But gravity is more
than that. It is also a basic natural phenomenon In the make-up
of eveny living thing, wherever and whatever it may be. When
combined with the demands of locomotion the design of antmals
becomes meaningful. This is sometimes called streamlining

.qlll

Figure 1. An exrly single celled form of life- flusd contatned restrain-

mg membrane globular tn shape, ﬂwh\x‘lyenrt}\mm:ymllmednnd

dldmt,:bhmunmulcmt‘ubmmm Shape and locomotion
are governed by environmental requirements

(3)
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Earliest Medlum of Life. Far back in the depth of time water
which covered the earth became the home of the first hving
organisms They were minute masses of protoplasm surrounded
by a delicate cell wall. Since the specific gravity of water and
protoplasm is about the same, the frail cell walls were not sub-
jected to much strain  The identity of these simple and earliest
organisms was preserved.

Earliest Shapes of Living Units. Their shapes were roughly spher
ical and their aquatic environment made an ideal nursery for the
beginning of progresshe evolutionary changes As animal mo-
tility developed, the spherical form evolved to a tupered cvlin-
drical body coinciding with the direction of movement. Propul-
sion through the water was accomplished by means of undulating
movements

Earhest Vertebrates. From these simple spineless creatures there
evolved ever 50 slowly probably over a period of & billion years,
the far less simple vertebrates who each could boast a backbome.
A varlety of paddlelike fins and rudders plus a head and a tail,
were attached to 2 spinal colummn. Such adaptations were ob-

Figure 2. Early vertebrute form, a standard fish, streamlined and eficlent.

viously satisfactory es the enormous number and varieties of
water hiving creatures attest Fins and rudders acting as balancers,
although fragile in character were adequate orgens of propulsion
Amphlbians—Reptiles. The carliest shore visiting creatures were

weak of lmb and clumsy of movement. They could not lift thefr
bodies off the ground but had to drag themselves nbout in %
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Figure 3 Shallow landlocked pools required extremities for slithering in mud
to stay altve Earliest amphiblan forms developed speclalized legs and feet.

tedious, helpless way  Limbs developed to allow these creatures
to propel themsel es from pool to pool and over muddy flats and
dry arcas as their environment changed. Later among the truly
amphibious forms the appendicular sheleton acquired definite
characteristics  During subsequent ages of time when reptiles

Flg““‘ Eventually terrestrial reptiles grew to enormous sizes, especia
Wfdmzlhtkhhﬂlep,mcdfmwﬂk}ngmudumdmmps.ny
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were the domunating type of antmal life thess organs of ocomo-
tion became powerful Some developed toes and some claws
Thelr feet were adapted to support them as they lumbered about
in the ooze and mud. Such feet were complicated, with many
more bones than was later found necessary They were bulky
and neither quick nor easy to use for possible defense. Their
heavy talls however were excellent weapons as well as organs of
equilibrium Snakes are examples of land forms that reversed this
adaptive process They lost their various appendages and returned
to a state of limbless existence They specialized fn undulating
movements while retaining their evlindrical bodies.

Figure 5 The boa constrictor a form that retrogressed formerly
bad four extremities but today setajns two mimite thigh, vestigial
stroctures.

Burds. Out of this reptilian family developed birds with thele
highly appropriste wings for fught, and bipedal weight bearing
feet. The latter are equipped with claws for scratching and cling
ing or grasping A tall appeared as an organ of locomotion and
balance when in Bight. One extinct bird famlly retained its seales
but by and by all hirds grew feathers instead of scales Birds of
today are remarhably well sujted to their environment.
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Stages of Adaptation The long course of evolution from the ecar
liest land forms of life to modern man can be represented as

g through the following stages the amphiblan reptilian
the reptilian mammal the primitive mammalian or warm blooded

Figure 8 Bipedal bird form showing perfect adaptation
to environment.

animals and the primates the great group of mammals with
which man is usually classified ge&e lgart?erpn]su include lemurs
and tarsolds arboreal quadrupeds anclent and modern anthro-
pokds represented by the old and new world monkeys arboreal
quadrupeds and baboons terrestrial quadrupeds as well as gib-
bons arboreal bipeds together with the orangutan chimpanzee
and gorilla, cursory terrestrial bipeds

Posturc of Primates. Most of theso latter
primates may be con~
sidered part time terrestrial bipeds, however prefcrringym move
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along on all fours  When on the ground, they comparo with man
in many anatomical and physiological adaptations On the other
hand, man s posture and locomotion represent distinct d

from the rank and file of other land anfmals Doubtless, the
human upright carriage of the body bas been derived from the

Figure 7 Gibbon, an cxcellent bm

chiator who can also run opright 2

rewsonably sathfactory manmer Is o
tree liver hy preference.



Ecolutionary Influcnces on the Posture of Man ]

horizontal posture of the ancient quadruped  But the change
has not been acquired through stages of semi-crectness such as
may be obsen ed occastonally among the larger anthropold apes
Evidence points dearly to the vertical adaptation of man's bods
as a rapid dey elopment, beginning as a mutation and taking place
duning the carly half of the period since the primate stock came
into being  During this ime span the prehuman and other an

TN

g.
SN

Figure 8 o) aho Yk
Wm&qﬂﬁﬁﬁd i _-;lulf‘.i‘f"'b?d’h‘"f;h;
for quasi-bipedalim only Note long upper ex

tremitiex.
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thropoids diverge from a single ancestral line  Such postural
features therefore associnted with an erect carriage of the body
were consequently inherited in part by the anthropofds as well as -
by man The vertica! body carriage of the gibbon, the most primi-
tive of anthropotds, may well resemble in part, when on solid
earth, the vertical postare and bipedal gait of the original repre-
sentatives of the prehuman species

Prehuman Stages. Thus there are two dustinct stages In pre-
human development, leading to the erect posture  First the pre-
paratory stage which was set when the early quadrupeds grew
into upright tree hving tvpes  The second stage began when the
prehuman stock came down onto the ground to undergo the finsl
transitions producing mankind

Great Apes  The anthropoid apes, on the other hand, largely re-
mained fn the trees acquinng their modern body skills which unfit
them for efficlent ground locomotion  Theie transition from
quadrupedism to upright habits in tree Jife was nevertheless
marked by gross anatomical transformations which established 2
primitively erect bodv now grossly chamcterized by the modern

great apes. Changes superseding tree hfe, resulted in the refine-
ment of posture and body stance leading to modern man.

Discussion. In brief it can be stated that the first group of
changes are those produced on & previously quadrupedal animal
through sutpension by the arms while the second group of

Figue & b) Puppy va. mfant quaddrupedal Note
tength of leps over anma i the man child, while the dog s extrembties are
about equal.
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changes are produced on a body supported
by the two fect on the ground - At the be-
ginning of trec life the first changes on the
body were duo to the combination of the
downward pull of gravity and swinging by
the arms or brachiation characteristic of
all anthropoids. Brachiation of course ne-
cessitated carlier changes in the forelimls
in order to evolve n grasping type of hand
with which to cling to the trees  Shoulder
girdle muscles altered their positions anc
number The scapulae migrated posteriorly
and the pectoralis minor insertion shiftec
from the humerus to the coracold process
Shoulder mo\ ements became complex and
precise. Where quadrupeds needed «
springy shock absorbing mechanism tc
land upon now brachiating habits needed
strength in overhead grasping the opposite
Lind of functioning locomotor From the
combination of brachiation and gravita
tional pull, there resulted a great freedor
of circumduction motion in the shouldes
girdle and o modification in the joints tc
allow full extension of the legs permitting
un erect posture Mans hip joint mechan
ism is less well adapted than the shoulder
It Is a much later acquisition. The lambo-
sacral junction is even less adapted. It iy
still in a transitory state of evolution

TREE LIVING ADAPTATIONS RY SUSPENSION

Head and Body 'The relation of the head to the body in the quad
ruped repretents o hyperextension of the cervical reglon in the
primitive axial spine. The position of the foramen magnum and
the occlpito-atlantoid foint is in general still postedor to the face
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instead of occupymg an inferfor and more anterior position, When
such quadrupeds evoh ed the upright posture, mduced by suspen-
sion in the trees, the plane of visjon was at right angles ta the long
axis of the body and the head dropped forward. Thu forward

=

i

Figure 10 Cro-Magnon man, from whom stem mast of
prosent dry mankind.

position was further incressed by the necessity of lateral vision
around the upward extended arms. The cervical spine then de-
veloped a forward cunve and there was a change to a mare inferl
arh and anteriorly placed foramen magnum and oceipito-atlantoid
jont.
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Brain. The brain developed upward and backward as the smell
brain became a sight brain This increase in size was offsct by a
reduction in the snout so the cranium could be balanced more
casihy over the center of gravity of the body  Greater mastleation
mechanisms were developing in the nature of powerful tecth and
strong muscles These added requirements also produced o re
duction in the size of the snout (face) Gradually the tilt of the
fornmen magnum, from opening posteriorly came to open anterd
orly os is the case in man,

middle, a sight brain, and in man,
vance of all This opening hasy migrated forward, as {t became necessan
to balance an enlarged, beavier head over the center of pravity of the body

Shoulder During the arhoreal em, the locomotor function was
removed to o great extent from the legs and was fmposed upon
the arms Suspension produced considerable traction on the
shoulder girdle and the structures of the shaulder jolnt, the scapu
1a and clavicle were profoundly modified. The greatest change
was the development of power while the arms were in cocum
duction and in particular abduction. Most quadrupeds can dupli
cate our motion to o pretty good extent, anatomically but we can
put our arms in all positions that any can and retain grasping
power in them all. Thus the alteration of muscle masses and
their added functions furthered the evolution of bmchlation
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Quadrupedal locomation necessitated onfy the wse of the fore-
limbs in the planc of progression and there wos very limited power
of lateral motion In the quadruped, the shoulder blades eccupy
symmetrically lateral positions on the sides of the chest There is
no davicle in some animal forms, such os the dog because no
functional demand for such a strut exists  With the development
of circumduction and use of the arms in suspension the seapulae
came to lfe farther back on the chest wall side by side while
the clavicle was strengthened to give a firmer anchor for the
powerful shoulder girdle muscles The function of the pectoral
muscles was greatly increased and the sermtus anterior no longer
acted ss a body sling muscle o3 in the quadruped, but became one
of the chief factors fu elevation of the arm above a right angle
All of these changes were instrumental in producing a chest
flattened anteroposteriorly rather than laterally which gives us

freedom in head motion even while hanging from one or both
anmns.

Spine  As by these brachiating habits the body could be slung by
the arms from their base of support, the chest, further modifica
tions followed the pull of gravity on a suspended object The
spine which in the quadruped acts ay a bridge between the fore
and hind limbs and ox a base for the suspension of the abdominal
viscera, now becomes the direct means of suspension of the pelvis
and legy and the abdominal viscera within the bowl like pelvis

Viscera. The upper viscers, the heart and lungs, (nstead of lving
against the anterior abdomtnal wall and the thorax, as in the
quadruped, become suspended from the upper dorsal and cervical
spine by means of the fibrous pencardium. As a result of the verti
cal position of the body and the dectenss fn the anterlor posterlor
chest diameters they lie in a more posterior position than in the
quadrupeds.

 ——

Figure 12, Bratn slze of the dog, top chimpanzee, middle and

bottom, as d tal changss took place Prognathism recedes from
lbedogmmm,utham\ellbnlnﬂvumylu:dxhtbmh These

changes are noted.
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Pelvis and Hips. The pelvis, supporting the lower viscera within
and the legs without, was held in a somewhat more horizontal
position than fn the quadrupeds supported in front by the ab-
dominal musculature. The range of motion of the hips in the
quadrupeds is through an arc of 30 to 150 degrees with an habitu
al range in locomotion from 70 to 85 degrees Suspension in-
creased this to 180 degrees or more of extension with consequent
lengthening of the psoas and quadriceps muscles The glutei were
shortened and broadened with the gluteus maximus migrating
backward and downward to become a powerful extensor of the
thigh There was however no marked development of & lumbar
lordosis. The extension of the hips was complete during this
period. There was also considerable increase in the abductional
and rotational power of tho hips resulting from the necessity for
agile and bixarre movements accompanying tree and ground life.
With extension of the hips is assoclated the correlated extension of
the knees

Other investigators consider such adaptations in a reverse order
to wit, that leg extension, pelvic and related muscle changes all
arose as requirements of terrestrial Jocomotion Such supportive
agents as the foot, leg, hip and low back all responded to the
grounded mass Nevertheless, bipedal locomotion became poss!
ble because man s basic structures were pre-eminently prepared to
respond satisfactorily

Foot, The grasping function of the primatc arboresl foot, to
balance on the tree branch would act ageinst a shortening of the
calf muscles and an elevation of the heel, characteristic of the
quadruped A fundamental change in the foot structure occurs
with the Increase in size of the arboreal primate The functional
axis of the foot is transposed from that coinciding with the midline
of the foot, to one between the first and second toes, and & grasp-
ing hand like structure wos developed.

Discussion. The changes carried further resulted in the tvpe of
body posture presented today by the great apes. The prehuman
stock shared thesc changes with the anthropoid ancestral stock.
Continued arboreal life tended toward less satisfactory ground



Feolutlonary Influences on the Posture of Man 17

hiving adaptations. The great apes of today as a result of pro-
longed tree life arc poorly fitted for a ground living environment
\fan on the other hand has descended from primate stock which
left the trees before many of these further changes had taken
place The prehuman stock came from the trees hefore ground
living efficlency was imperiled by too long arboreal life, but shared
the basic adaptations. ‘Thus the primitisely crect posture was pre-
ser ed and amplificd, when bodily structures were most favorable
to ground life

GROUND LIVING ADAPTATIONS BY SUPPORTIVE
MECHANISMS

Prehuman Stock. The second great group of changes, resulting
from ground living habits 15 sestricted to the human stock alone

The effect of gravity on a vertieally supported body by the fully
extended legs is the Inevitable adaptational force back of these
changes The grasping character of the feet was modified by ne-
cessity Toes shortened and the climbing grasping foot was great

1y modified to that of n weight bearing unit. The hands, to repeat

were thus permitted frecdom for other uses.

Bipedal Stance. As the principles of evolutfon nll tell the same
story 30 locomotion (chiefly by the arms) in tree-living quadru-
peds was succeeded by true bipedal Jocomotion in ground life.
The arms and hands were freed. No Jonger the dlumsy forefeet
of the quadruped, these structures became vastly more useful.
Strong freely moving arms they were none the worse for their
previous development during tree life. They retained their basic

grasping power That is why man s hand is considered a “primi
tive” structure

Probable Pesture of Early Man. The first earth bound prehuman
types might well have been swift, adroit creatures of medium
hetght with the sturdy body build of a young chimpanzee. At the
same time their erect postural characteristics were probably mare
like the gibbons Farly mans amms did not keep up with the
exaggerated development of cither of thete modem anthropoids
but were of about the same length as the legs Therefore when
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Figuro 13 Foot bones show a basio pattern from the earliest amphiblan
form, upper left, the horse, upper middle and right, to the enomas

land wallers, the African elephant, lower left and man, lower right
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these early men failed to maintain an upright stance they would
be obliged to drop to a fully horizontal posture Thelr shorter
arms made the semi-crect posture a ncar physical impossibility
They wero tailiess and might have been covered with hair but
probably had no ischinl pad Their postural habits alternated
between short standing rapid running and squatting Slow move-
teats and steady standing were difficult. The head was thrust
well forward and the spine although flexible, was usually held in
a simple anteroposterior o rowded curve. The pelvis opened
upward with o less flat lumbar spine  The thighs were not hept
fully extended upon the body but could be so extended The
knees were slightly flexed but could also be fully extended on
demand.

Changes of the Foot. In tree life the vitnl grasping function had
called for the use of the anterlor part of the feet, metatarsals and
digits as the most {mportant contact portion  On the ground
however the most fmportant contact was moved backward be-
tween the heel and the metatarsal bones, especially as proficiency
m standing and walking increased. When passive the feet as

sumed a suplnated posture that is they rested on the outer
borders and tumned inwardly with the toes tending to assume
a curled or partial grasping position This has been retained by
the chimpanzee. In man, stress demands of weight beartag forced
the fnner border of the flexible arboreal type of foot to the ground

flattening the entire structure The leverage axis continued to tie
between the divergent first and the second toes as in the previous
grasping position used In the trees Further mutations fixed this
trait in man alone

Other Bodily Changes From this picture to modern man
changes havo occurred partly because of groater proficlency in
grrmmdhllivzg The dmlopment of the sight brain and the In
ease e size of vault in proportion to the rest of the
skull, caused further modification fn the shape of the face and the
pu's;thnldof the occipito-atlantofd foint.
0 aid man fortuitously in his quest for supremacy a slight
cervical extension had eppeared, to balance the heuquinead o%cr
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the downwardly migmating gluteus maximus muscles and the
broadening medrus and minimus.

Kuee Full extension of the knees is associated o closely with full
extension of the hips that this motfon was also attained during
tree ife The habitual full extension of the knees, however was
not important until mans erect stance became an habitudl ottt
tude The so-called Jocking of the knees in full extension bas been
developed as a part of the abllity to matntain stance with 2 mint-
mum of muscular effort,

\_/

Figure 15 Black areas represent tho glutews maximus
and medhs musclo bundles in the ehlmpanzee, left, and
in man, rdght. In the latter the medhn remains fn its
original poaition, although It hes shortened and broadened
with the flum, while the maximus has migrated down-
wurd and backward, 5o that its fibers are acting obliquely
as powerful extensors and external rotators of the thigh at
the hip. These anatomical changes seem to have taken
place rather rapidly In mans evolubonary postural
dynamice.
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Efficiency of Ercct Posture  As has been described clsewhere
certin attitudes of stance can be maintained with very little
muscle action, except that used to support the head In this re-

modern man presents a marhed difference from his earliest
growund living forms in which most of the extensor muscles were
held in active contraction to maintain s erect position.

Foot The foot lost its grasping function and divergence of the
great toe; the toes shortened and decrensed fn strength the greater
rigdity of the oot with clongation of the heel followed loss of
flenibility of the arboreal foot Mans foot has become a highly
specialized organ of support for bipedal locomotion.

Other adnptations of the body to {ts present environment are 3o
interrelated as regards its various parts that it is impoxsible to
account for a change of any ghen part without correlating all
parts of the body  This is not possible within the limits proscribed
by our presentation.

Summary In discussing so big a subject 1t has been necessary to
ignore certain relevant topies and to telescope others. Reconstrue
tion of pnmate and particularly the human phylogeny is a diff
cult task, although body dfmensions and characteristics of living
primates are well known. All primates demonstmte the wnique
tendency toward a high development of the central nervous svs-
tem by cortical expansion within a relatively specialized body
This is one of the most distinet features 1n man 2 evolution. Vision
has played a major role in adaptation. Binocular perceptions have
lifted up the heads of all primates and in particular that of man.
His is a sight brain in contradistinction to the smell bratn of lower
animal forms.

Man has adapted his stance and locomotion to his environ-
mental needs 5o well that the cerebellum now functions sutomat!
ally with much depending upon pure postural reflex actions In
the adult the upper extremitics have been disengaged from these
formerly \ syt { ) , whereas the Jower ex
tremities retafm them The erect posture In man is achleved and
maintained easily by these automatic neuro-motor reactions. Sher
rington has described this substmtum of man s muscular tension
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correlations establishing reflex patterns of posture and progres-
sion.

Locomotion and posture are essentlally physiological correlates.
These particular adaptations set man apart from all other forms of
anmal life. His posture is unique. Mans ecological niche is set
by hus erect stance and his uniqueness Thus came first, but to be
successful it demanded rapid changes stemming from primate
arboreal preadaptations Man stood erect with a good brain, free
hands coordinated to eyes but he was slow, open in the belly
short of tooth and claws and no physical match for an angry
“cat " It is what he did with this successful arboreal adaptation,
when he became a terrestrial biped, that has counted most. Selec
tion from then on was for intelligence, tool using and group be-
havior (which is best with language and traditions of successful
ways) \an was a terrestrial success because of the developments
of culture, subsequent to his permissive evolationary ongins.
Vithout erect pasture,~no tools culture or big brain but without
the tools, etc.,—no man How this all was timed in evolution f
moot, but one thing seems certain, and that was the speed, 2
quantum evolution in Simpson s terms

PRIMATE ADAPTATIONS OF MAN IN OUTLINE FORM
1 Arboreal Envronment
a. Cursory-erect posture.
b Eye hand coordination de eloping—
¢ Shoulder chest, hip extension, free hands—all arc basic
anatomical structures involved in the process.
2 Terrestrial Environment—EanLy
a. Fully erect, compensatory spinal curves developing—
b Foot, ankle knee hip adjustments to gravity line of
welght bearing
c. Pelvic forward roll accomplished.
d. Further freeing of hands plus using of tools (handy

ones—not manufactured)
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In this stage man was slow of foot umprotected cxcept for his
cunning and use of com enfent tools to fight with e had many
weak regions—open belly law bacl, hip joints

3 Terrestrial Environment—LaTe

1. Big braln growing rapidly in cver Increasing size.

b Greater coordinntion of eve, hand, foot and balance
when running and climbing

c. Group success

Tool making—~Language—Culture.

This latter makes man a sccurely adapted member of the world's
environment, come what may His culture Is transmitted and his
curlosity constantly increasing, He is natures greatest achieve
ment



CHAPTER I

ENVIRONMENTAL INFLUENCES

Ewmonm\-ru circumstances are among the chief nfluences in
producing man s postural dispositions. With his hands freed from
locomotion he produced tools and established the earliest stone
age cultures. His sitting and squatting habits, his \ ersatile hands
and his capacity to run repidly for short distances alded him m
his survival Vany other adjustments during the past one million
years have conspired to man s favor while others have mitigated
against his adnptation Finelly man has takep matters in his
own hands and actually adjusted his environment to himself by
inventing clothing fire for cooking and weapons for defense. In
many ways, too numerous to mention man has adfusted his en-
vironment and with 1t all has conquered the world Some people
fear that he has proceeded too far and self destruction s probable.
This can never be the case because posture also indicates attitudes,
behaviors and responses all of which develop mans sight brain
with, we firmly belfeve, man s self redemption inevitable because
of his accompanying intellectual development.

Structural adeptability of man to his environment Is never
greater than the extraordinary capacities of his body Wolff’s Law
states that the internal structure and the external shape of 8
bone conforms to changes of applied strexses. He referred specifi-
cally to adult bone. Other tissues such as muscles fascia, tendons
and weight bearing fat pads have similar chamcteristics Liga
ments show these tendencies least of all. To this adaptabillty of
body tissues is due in great part the structural varieties of normal
seen in healthy individuals

Extreme conditions of environment ususlly not beneficial in
nature also produce changes in structure as portrayed in mans
posture  These will be di i later Beneficent or natural
conditions arc of two types those related strictly to the internal of

(28)
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phyvsical environment such as growth and development and those
pertaining to spectal activities of man such as training for sports
achievements or military accomplishments.

GROWTII AND DEVELOPMENT

Intra-uterine and Babyhood The forces effecting intra uterine
life appear to be relatively simple though they are not profoundls
understood. Growth takes place aginst the resistance of the
elashe uterme wall. The foetus is almost invariably in a position
of flexion. The comex curve of the spine lies in contact with the
cunce of the uterus As growth progresses, there is a constantly
fnereasing pressure equal in all directions but always in a posi-
tion of flexion The head is sharply flexed on the body the arms
and legs flexed on the toso  The back assumes a long convex
cune corresponding to the curve of the surface of the uterus.
The body tends to assume as nearly an elliptical shape as possible
The softness of the cartilaginous skeleton is such that modifica

tions and variations of position in utero are usually not important.
However there are numerous congenital anomalies which are
thought to be attributable to various distortions of pesition, such
as clubfoot, congenital dislocation of the hip wrynech cte. The
probabllities are that these conditions result from distorted posi

tions in some instances but other causes must also be operating in
their production. The entire foetus lives In a Auid medium.

At birth a very definite change takes place in the environment.
Previously the cluld has been surrounded by the uterns and
pardaﬂilumspendcd {n the ammonic fluid, the specific gravity of
which has varied only slightly from that of the child ftself The
gravitatronal effect {5 very simuar to that exerted upon an fn
dividual submerged in sen water However after birth, gravity
exerts 2 pull in a median of far less specific gravity the air and
the mass of the child and it parts become more Important as
related to posture. This is discussed in Chapter L

During the first year it may be said that the child is in o near
horizontal position, either prone or supine  Gravitational pull is
therefore exerted on a horizontal plane and tends to unroll the
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Figure 16 Early Phates of Infant Stance lndjcnttng
podwmo{lnfmubod.ﬂypnruwhﬂelcnmmgwdt.

-) Usual method, by adult assistance, placing directly on fect.

“colling” which had been previously assumed within the uterus.
In the prone position, the flatness of the crib surface causes the
child to conform to a straighter position, while in the supind
position the head and legs tend to lie fat but are allowed greater
freedom of movement.

There 1s a gret difference in the rate with which muscle power
is developed in the different parts of the body The abdomina!
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Flgure 16—b) Partial assistance

muscles are stretched to their full length but of little use at first.
The stretchung of the anteror muscles of the neck, resulting from
the flat position of the child parallels the stretching of the hip
flexors. Thus the muscles which are relaxed, the extensors of the
neck, back and thigh are the first to manifest their power The
abductors of the arms, and the extensors of the elbows, wrists,
fingers knees and toes, as well as the plantar flexors of the feet,
are thrown into functional activity by the reflex stimulation of
joint mobility and the gravitational effects are less

The earliest clutching attitudes of the hands and feet are rep-
resentative of the flexor refiexes so strikingly developed in the
other primates particularly the chimpanzee and the gorilla.
These disregard their infants as far as transporting them during
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thefr early months of life so that the infant immediately after
birth clings to the abdominel hairs of the mother when she moves
about They have been observed climbing forty to fifty feet of
the ground i trees with their young precariously chnging to
their belly hairs  After awhile, the young cling to the mothers
back and “ride” as she gets about This reflex has been called

Nl &

se il

Figure 16—} Child totally on itx own.

the “\Moro reflex” and is lost in human children efter a few months,
unless the child is mentally defictent when it Is observed to persist
for six to twelve months following birth

Other mteresting reflex postures of the voung Infant are reack
g for the flat surface of the table when ratsed and lowered faco
downward Thss i a conditioned upright reflex prodisposing 0
an erect posture [ the voung infant s grasped by the torso and
held face dowr ward over the table it will reach for the surface 8
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it is lowered slowly using both upper and lower estremitics
Foot grasping reflexes, great In some infants accompanied by the
power of maintenance of jts own weight by the grasping strength
of the fingers are commonly obsen ed during the first fow months
In the chimpanzee this capacity is remarkably prolonged in time
leading to brachiating acrobatics of an astonishing degree  During
this age of growth and desclopment the human child is rapidly
surpassed In muscular achier ements by the lower primates Needs

Hml&-d))\merlmnlndmnchﬂdmcmdlehmrd,
tusume the erect posture. Actually child b standin

g on the bottom
dw'uslhxrmmv.bcnbackduﬁngnmdtbuﬁma. This un
dc-ﬂxm y stimulates the hody-righting mechankm through foot
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of survival have produced these varled rates In man, the ifemt
is protected and in the chimpanzes it is apparently expected to
shift for itself

The comparative slowness of the development of power fn th
back, neck and hip extensors Is obviously due to a relative musce
lar wenkness compared to the weight of the parts to be moved.
When the child is able to support his head by the increased power
of the cervical muscles he begins to sit up Tho weight of the
head, together with the still persistent flexion of the hips produces
a long convex curve throughout the entire length of the spie.
The degree of this curve depends to a great extent on the amowt
of time the child has spent lying down. In the case of chikdren
who have spent a longer time in the lymg position for any reason,
there is an overdevelopment of the erector spinae muscles and
the back is strafght fn the sitting position. But normally thete
is some perslstent hip Rexion during this stage which Is assodlated
with the upward rotation of the pelvis on the spino sesulting It
a convex Jumbar curve while sitting up This curve is the o
back curve for the sitting child in the prowalking stage. When
the child is about to stand, the musculature of the extensors of the
bacl and neck has become well developed and the back is wsuslly
stralght, the straightness resnlting mainly from the slight ultiog
upwards of the front of the pelvis In full or nearly full extension of
the logs The child who has shown a straight back on sitting, %1
soon show a slight degree of lumbar Jordosis on standing
lordosis can be explaived in part by the comparatively rapid de-
velopment of the erector spinae muscles.

About the time the infant learns to walk the abdomen protrudes
prominently because of the new vertical application of gravity
and the relative weakness of the abdominal musculature. In P
portion to the prominence of the abdomon a lumbar lordos®
develops The normal posture of infants therofore shows a prom”
inent abdomen and a slight lumbar lordosls with usually o rele-
tively strug) to convex upper bach. Tho persistent lendenc)
in the erect st ding position toward full hip extension as a meam
of casier inc  re perfect balance is natural and necessary

At this prc ¢ moment the human child, because of his great
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hentage is able to rotate his pelvis forward and upward by means
of his gluteus marimus as has heen indicated in Chapter I Thus
he differs from and increasingly forges aliead of the other pri
mates, relative to the crect posture and locomotion His promi
nent abdomen, if a Jate walker may be aggravated by disorders
of malnutntion such as rickets, scurvy and a heavy diet of liquid
foods Children should not be constantly filled with milk ond
gruels. Feeding solid foods is of necessity to be rapidly en
couraged as soon as the child has embarked upon the exciting
experience of walking

The feet of a child are among its greatest distinctions relatively
speakang, and need special attention During the first two years
of life hormonal effects, derneed from maternal sources during
mtra-uterine enistence are operative, producing relaxation to a
varying degree, of the lignments tendons and joints In this
respect there are frequently observed a variety of foot pronations
and slack calf structures accompanied by otherwise normally ac-
ceptable postures of the rest of the body These need watching
vet rarely require corrective procedures at this ime  They usually
“tighten up” and become functionally suitable Too often parents,
and particularly grandparents, stampede the use of supports and
shoe alterations, most of which do no harm and may serve as a
return ticket, so the physician may watch the child grow Asa
public health measure, n this regard, one-eighth inch wedges of
the inner margins of heels are not harmful where greater wedging
may destroy the shoe counter A pronated foot has a long heel
cord—this is axiomatc. Haise the entire heel one-half inch and
the rest responds accordingly Some children may be of the fat
body type by heredity and will have many of their joints relaxed,
“double jolnted.” Little should be done of a corrective character
in such instances because it is futile

Preschool Age  The baby of the American Indian very early in
life was strapped to 2 cradle board. Although being removed
frequently he nes ertheless spent much of his time in the extended
position. The actual effect of this custom as regards adult pos
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turc, can be surmised possibly predisposing to subluzated hips
“Straight os an Indlan” is a phrase which was frequently used
during the last century But so many other factors enter Into the
“straightness” of the Indian such as the hardness of bis bed the
extremely active chamacter of his childhood his reliance on
strength and his natural heritage, that the importanco of his
carliest environment on the cradle board can only be approxt
mated

On the other hand, many babics are Lept from birth in the
softest of feathers and sk and are never allowed to lio on am
thing which might be hard. These children would seem to present
a babyhood environment as far remon ed from the papoose as can
be imagined, y et there is no proof that they do not grow as straight
as the Indian, consldering this factor alone. Another angle of
consideration that the chance for exercise, movements of the
muscles and their consequent development, is much greater in
the unrestrained baby There is no doubt that “straightness™ can
be arrived at either by support or muscular activity and there
are advantages ond disadvantages of both. The reverse, that
“crooledness” can result from efther incorrect support or incorrect
exercise also is tnte and this must be considered here with special
regard to incorrect clothing, exercise toys and furniture

The clothing of children at present is in gencral quite good
from a postural standpoint. It is locse and light and does not
tmpede free motion The diaper may be a factor in bowlegs in
children with rickets but it is probably not an operating cause
m normal children. The use of diapers is practically universal
whereas the proportion of bowlegs is relatively small and can
usually be traced to nclets in most severe cases  Shoulder sup-

—

Figure 17 Average Posture, ages one to two and three years  Ran;

esrly relaved bodies to good muncle and i to‘nt;ﬂmuungg:':}\m;
years, \\H:nu\mlndmnuhlcdbmvcdﬁg"ﬂ@mmg up by age two
30 that knees may seem to be too clore together becoming nicely straight
at aboat three. Pot belly (relaned abuk ) and o mod b 1
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porters for clothing are said to produce round shoulders but the
weight attached to them in children 1s slight. It 1s probable that
here again the cause is more profound. Shoes and stockings are
much more important. The prevalence of deformed feet is wel
known. This deformity is the result of very early factors in mam)
cases On the other hand, much has been written concerning im-
proper shoeing It should be repeated and emphasized that the
shoes are not alone responsible. In children the stockings are
frequently at fault. The Hght stocking is very common both be-
cause of the shrinking which occurs during washing and the
rapidity of growth of the foot in smaller children. The tight
stocking produces a long continued gradual pressure against both
ends of the foot. This pressure does not have to be great enough
to cause any discomfort to the child. But even a slight pressure,
continued for twelve to fourteen hours every day can eventually
produce deformities In accordance with Wolffs Law the e
ternal conformation and internal structure of the bones of the foot
change to meet this pressure. The tght shoe is a more obvious
but perhaps no greater factor The combination however B
A very frequent combination is the tight stocking with
the extremely pliable moccasin If a foot is normally strong axd
has not been previously injured by tight stockings a moceasm i
probably innocuous but jts pliability in the deformed or weakened
foot only allows increased deformity to take place A shoe with
@ firm flat sole and soft comnter if large enough, will help the
foot to develop in its normal pattern Infants cun bo barefooted
without harm during the first efghteen months of life.
Abdominal supports and shoulder braces are forms of apparatus
usually not worn until some e idence of deformity has e
The advisability of their ise depends on the individual case. Bt
as preventive measures they should not be used. The artificisl
supporting of the abdomen or shoulders will only result in 8
wenhening of structures fnvolved so that o greater dcpcndencﬂ
on artificial support will follow This can create a vicious cfrcle
An mterest in the play of the small child has of late years pro-
duced a mmltti Ye of toys, some of which have a very definite
effect on the | ture of the child. Of especial importanco are



Encironmental Influences 37

the so-called walkers The purpose of these walkers is twofold
to assist the child mechanically in learning to walk and to relieve
the mother of tho frequent task of lifting the child from place to
place There are many types and some have decidedly bad fea
tures Tnmam the child is unable to place the whole foot an the
ground and nccordingly walks on his toes There is no weight
bearing as the weight of the child is taken on the scat of the
waller The thrust is on tho toes with flexed knces and hips to
allow clearance There is usually a handle bar on which to rest
the arms. In some types the seat is hung on a spring Tho result
of the long continued use of such apparatus may produce too
great a shortening of the heel cords and its resultant cffects higher
up, such as back knees hip flexor contraction and a decp lumbat
lordosie. A case was seen recently in which the gait of the child
when walking alone was cxacth that produced by the walker
This child was otherwise perfectly well In this case of course,
the use of the walker had been continued too long and after
several months during which it was not used, the galt gradually
became more normal except for the persistence of short heel cords.
The waller if used at all should only be a plaything for the child
and not a constant means of locomotion.

Occasionally a lateral foot deviation has resulted from the use
of toys propelled with one foot, but this is very unusual and
hardly of importance ia the normal child. The use of any given
toy s seldom persisted in long cnough by the normal child to
bave any deleterious effect. It ts only when the child is limited
to one type of play or is placed in a walker for hours at a time
that any lasting postural defects will result.

Summary Environmental factors related to posture in the

pre-school child are therefore confined chiefly to the iecth::]]é
abdomen Deformities of the feet and the early age of their onset
aro partlally environmental These structures may show prona
tion, thort or Jong heel cords, hallux valgus, contracted toes and
many other lester abnormalities. It goes without saying that the
average well formed and responding child shonld not need shoes
during the playtime on grass and sand Sleeping of course, calls
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for removal of all foot gear Positions should be changed fre-
quently Nails are clipped straight across and feet washed dafly
The child may pick up 2 fungus infection, common to most all
foot environments just as tn the adult. This requires treatment.

-
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Figure 18 Averac Posture, ages four to five years. Relaved e
tremities may per nllou-lng-bnckh;eelllzh!i.nmcntudl
rounded to mil  belly Lordosis is diminkhing at these ages.
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Middle Childhood Perfod. Between four and sesen years of age
the child’s individual body type begins to unfold The boy and
girl are ven much alibe tn their postural attitudes and compo-
nents Texturally the girl child is of fincr quality but body propor
tons and correlated architectures are almost fndistinguishable.
About age eight years, the girl usually surpasses the boy in stature
and frequently in welght. Growth rates are unequal thereafter
until the onset of menarche when the girl has introduced into her
blood stream the androgens, whereby stature is tempered and
eventually stopped. The boy continues usually showing greater
stature because of greater growing time for one thing, and because
his stcroid stimulators are geared to masculinize him (muscu-
larize) with proportional corrolaries that are obvious.

The normal child at the age of four shows o comparatively
constant average posture The fect often show a slight degree
of pronation with the toes somewhat crowded together The heel
cord is sufficiently long to allow dorsiflexion well beyond a right
angle Knees are straight when standing, but thero is a tendency
to incomplete extension In walking as well as nmning  Hips show
slightly less full extension when standing than in the adult The
pelvis s tilted forward the abdomen prominent and the lumbar
lordosis farrly well marked. The chest appears flat, the ribs are
down ax a result of the direction of pull of the abdomen The
dorsal spine is nearly straight and the neck shows a mild Jordotic
curve with no forward foclination The Hatness of the chest may
give an appearance of round shoulders, but the shoulder line is
usually sufficiently well back. Varations from this posture, which
are vot coused by disente are, for the most part exaggerations of
pronation, accompanied by a slight degree of knock knees or
bowed legs and an exaggeration of the abdominal prominence
with its attendant lordosis The Increased size of the abdomen
results frequently in a long lordosls extending to the upper dorsal
regfon and producing prominent scapulae. This and the less de-
veloped chest are correlated with round shoulders Body types
are fmportant. They may bo classified as fat, muscular and linear
with each showing accordingly thelr relative preponderanee of
each component. Many variations of normal posture at this age



The Diagnosis and Treatment of Postural Defects




Enctronmental Influcnces 41

are dependent upon these components which are genctically con
diﬂo:ffdf-n'mc p:xpfcnu should [b)cu ohserved for their body huilds
Except in rare instances the child will “tako after™ one or the
other parent beeause body types teem to be dominant traits In
this regard the fat little gisl, with her tendency to knock knees
and o pot belly must be distinguished from the overwelght,
muscular child The former cannot be reduced in welght while
the latter will “slim down” without too much difficulty The thin
lad may often be slightly stooped. This, too, is occasionally an
mherited body trit and no amount of corrective devices cxerclses
or ndmonitions will change his postural stance. This boy will
carry additional body traits which will need more attention than
bls apparent poor posture  Body types will bo discussed later

Az a result of the increasing mental awarcness of life and ac-
companied by the driving forces of growth, there is a metamor
phosis from the little ono which must be guarded to a self reliant
eager happy and conscquently extremely acthvo child. All curb-
ing of this nctivity is irksome. The child is constantly running
{uroping, falling, although seldom hurt, and his life consists nor
mally of near perpetual motion This activity Is a necessary part
of his development. The bones are still plastic, and motion and
use are casentisl to thelr continued development. The disuse
atmph{oof the bones seen on x ray after weatlng a cast even
for a short time is evidence enough of the necessity for activity
and in normal children the development and hardness of the bones
bears a direct relation to activity  As a corollary to this the rela
tive perfection of posture therefore depends to a great extent upon
uctivity The posture of tho normal child s usually a direct in
dication of his activity

But good posture at this age is not the same thing as
ture in the adult. There amgmany reasons why itgshomll;:
Chief among these is the plasticity of the child

The normal child of this nge is usually quite flexible, Judging
by adult standards The muscles themselves are more pliable
the ligamentous strolns in chfldren are rare and gre only seen ag
the result of injuries The eplphyses of the bones have not united
with the diaphyses and there is throughout the entirs body
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structures an clasticity which fow adults possess This does not
mean that the {ndividual joints can necessarily go bey ond their
full rango of motion Real “double folntedness™ is a congenital
variation not seen in the normal child The plasticity of the child
can be used to devclop an apparent double jointedness by per
tisting daily in the extreme motions until adult life. The contor
tonist is not necestarlly doublo jointed The particular motions
which he can perform have been practiced aince early childhood
But other motions, not practiced are of no more magnitude than
in other normal children There are, however a few contortionists
who are really “double jointed.” This term simply means that
the capsule of the jolnts and the ligamentous structures around
the foints are extremely Inx, thus allowing almost unlimited and
bizarre movements The condition, as has been said, ir usually
inherited.

The stiff inflexible child is occasionally seen, but he s not the
normal type and in practically every case definite causative fac
tors can be found. These factors may indicate some earlier limita
tion of activity There may have been an acute fllness neces-
sitating o prolonged stay in bed followed by a lack of desire for
activity from weakness fatigue or malnutrition.

Summary What then Is good posture in the normal child of the
midchildhood period? The answer can only be stated In terms
of a given position as relative with many varfations ail of which
are acceptable. However {t is possible to determine the degree
of efficiency of the use of the body as a whole and of the muscles
of stagee in particular

The neck, shoulders chest and upper back must be considered
as a group The neck and upper back shoukd be nearly vertical,
and if they are, the position of the chest and shoulders will be
satisfactory

The positions of the lower back and abdomen aro usually quite
different from that of the adult. There is frequently o rather
marhed lordesis with a moderately prominent abdomen. This is
@ carcy over from the pre-school period. A fiat abdomen is very
rare among children and is usually the Jast postural tralt to
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achisve, In fact, the flat abdomen Is a characteristic of good pos
ture usually found in the young adult period. 1t again becomes
a rarity after age thirty fve.

Pre-adolescent Period  The general carrlage is good  that Is, the
weight of the torso {3 not carrfed backward, and the line of gravity
from the mastoid falls slightly ehead of the ankle jaints, nsoally
over the head of the astragalus Between age eight and twehe
In females and up to fourteen years in males muscles are growing
In strength, Coordination is acquired in preparation for the skilted
types of play to be learned during the adolescent perfod. The
eficlent action of flexors and extensors must be hicreased and
pesfected during this period beforo skilled muscular activity be-
comes possible.

It must be emphasized at this point that, in the pro-adolescent
child a prominent abdomen, assoclated with a lumbar lordosts
and a slightly flattened chest, s not a postural defect, and that

showing otherwise good posture should not be included
In a corrective class for this condition. A persistent]y prominent
abdomen and its assoclated lordasis may be a normel variation at
this age It may result partly from diet filling the stomach ard
Intestines with mill or Cocacola must of necessity result fo an
abdominal prominence An attempt to compress the abdomen
autenorly by the muscles of posture under the clroumstances,
would be futile and bulging would take place laterally as in com-
pressing a rubber ball. This leads to weak abdomival muscles. As
the child becomes older and eats mare concentrated food his
general activity increases by strengthening of the abdominal mus-
culature with the combination of these two factars resulting fo 8
flatter abdomen. Muscular strength is {ncreased and posture 1
{mproved Kraus (1854) presents a discouraging note when he
Teports 4 large percontage of American children are muscobuh
deficient in this

Corrective exercises In pre-adolescent children are useful for
actua! defects but the percentage of defects fn the suthars ex
perfence 35 all so that corrective classes are found to ba made
up in the o n of children who are Il or recovering from an -
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Figure 21 Average Posture, ages ten to eleven ng
yemrs, Bovs Hrnmin;
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make thelr appesrance. Girhs gain in stature more rapidly
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ness. Thus is in great contrast to adult corrective classes in which
the majority of cases are healthy individuals with defects due to
adolescent or adult environmental factors The older child who
is put to work in industry agnculture or heavy housework may
often develop a rounded back. Occasionally poor nutritional fac

-t

tors may accompany this stance. In these instances environmental
influences are insidious and catastrophic. The child, who is de-
celerated in growth for one reason or another during this span of
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Figure 22, Average Posture, ages twelve to thirteen years. s"n‘d‘"?
changes o the gul arc greatly accelerated with the average onset
menarche at age 12.7 Note how boys are not yet showing signs of ms-
culinizing. Thetr posture bodvtywmdhtdupodum‘houttbcnn"
as at ages ten to eleven yeany
development mas suffer a true osteochondrosis of any one or mor®
of the pressure ccnters of growth such as the capital femoral
epiphvsis (Legg-Calvé-Perthes Syndrome) the tarsal pavicular
(hohlers disorder) or the upper tibial epiphysis (Blounts dis-

case) These may all predispose to poor posture end to even
catastropliue sequelac
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Summany  The prewadolescent posture is generally a relaxed pos
ture with the defects of the carlier ages diminished in degree
Greater muscularity {n boys is about to take place and girls are
apt to be taller and orerwelght. They are beginning to show scx
varfatrons. Textural components are wotably different Body tvpes
are pronounced with an over all differentiation emerging to the
trained observer leading to the great “shift” in practically all
categories, that is about to take place.

Adolescent Period.  Popular notions assoclate this time of growth
with awkwardness a fallaey flatly contradicted by experimental
literature  Following onset of the menarche in the femele or
spermatogenesis in the male, bodily changes are profound. Motor
coordination increases steadily throughout this mdical period of
development Apparent awkwardness is due to lack of social ex
perience, savoir falre In this respect, posture often is potably

poor

Individuals who mature early ore usually of shorter stature
more muscular while late maturers often are taller and fatter
They bave a longer time to grow fn beeauso adolescence Is o
time of altered intemal environment due to the estrogens and
androgens that are pouring into their bloodstreams These latter
hormones begin to slow statural growth eventually stopping it
altogetber by the time females are scventeen to nineteen years
of age and males are nineteen to twenty-one. Slow maturing boys,
often fat boys, should not be confused with those who manifest
true Frohlich syndromes In this syndrome there exists an ac-
companying diabetes insipidus lacking in the late maturing males

During the ages of eleven to seventeen years for girls and thir
teen to nineteen years for boys skilled forms of exercise should
he substituted for definite play activities Games which among
vounger children required activity of the body as a whole, such
as hide and seck, digging in the sand, runnmg ete., are substituted
for by games in which individua! supenonty is developed This
superlority may be of mind or physical coordination or physical
strength  There s evident at this age a marked difference between
the play of children and the play of anfmals which was formerly
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less noticeable Boys and girls now play baseball, football, and
basketball, or if thewr particular aptitude les in the finger types
of coordination, they draw paint, or play a musfeal nstrument.
Others show increased mental facility and the “student” type be-
gins to emerge. Special Interests begin to show themselves.

During this period of growth, body types become fired, and
the “genotype™ mamifests its morphotypical appearance. Such
body types are genetically conditioned and only in a very hmited
sense may they be discussed m a chapter on “environmental f-
fluences ™ These will be fully discussed n the next chapter It
is sufficaent now to enumerate the types as fat, muscular and linear
and to pomt out that these inherited body types are structunally
different with temperamental o\ ertones accompanying each polar
division.

Another element of importance in the posture of the adolescent,
which should be strictly classified as a metabolic factor is the
rapidity of growth As has been stated, some children grow with
extreme rapidity during this age while others grow much more
slowly Those who grow rapidly tire easily and may axsume fanlty
posture positions because of fatigue Over-exertion must bo fre-
vented by rest periods The Danish recrult, the farmer boy &
the Welsh coal miner lad are apt to develop s dorsal stoop f
made to exceed thelr physical capacities. The adolescent athlete
must be protected until his centers of growth are nearly or cout-
pletely closed, or due consequences of trauma during contret
games may follow Posture, as observed in this age has 2 wide
range of £o called normal and accordingly such individuals must
not be judged too harshly if they shimp readily or are fnclined t0
lag behind

Throughout this pertod there is a gradual adaptation of the bods
to its ultimate size muscular strength and coordination The i+
dividual must become sccustomed to an fnternal and extern?!
adult environment Physical and mental adaptations mirror
other \fental attitudes are both responsible for and the result of
phvsical conditions of the body and its environment. Converseh
the environnient produces definite effects in mental processes. We
all know that the induvidual s posture reflects mental and physicd
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attitudes The depressed, slumped posture is contrasted with the
erect head well balanced, springy gait of the happy well moti
vated individual Psyclioblologists have long studied posture ns
svmbols of thought In the pre-human anthropoids posturing is
usually the only language used to express their attitudes Fear
causes cringing or flight while a contented free from fear con
fident chimpanzee will clap its hands jump up and down or cven
make a kissing gesture with {ts lips.

A clasnifieation, thercfore, of the adolescent must be arbitrary
No classification during such a formative period can include all
aspects. \lentally bright and phvsically cfficient tvpes often over
lap and yet tn many, instances they are far npart. Physically active
and physically fnactive individuals may run counter to their ac
tivity in thewr physical development.

The defects most commonly seen are those of a relaxed attitude
pronated feet prominent lower abdomen a dorsal kyphosis and an
unequal muscular deyelopment—uppers behind lowers  The for
ward position of the shoulders is an occasional accompaniment of
the rounded back, position Postural defects of ndults In general
usually have their origin in the physical or mental disorders of the
adolescent period. It is then that posturnl correction should be
emphasized. 1t is during adolescence that the principles of good
edult posture should be taught. It should be required of high
schools and preparatory schools to develop good posture. It is not

only most tmportant at that age, but it is most satisfactordly
carried out.

Young Adalt Penod The end of the adolescent period is ap-
proximately the end of the period of physical growth Army
studies have definitely proven that healthy adult males continue
1o increase fn stature and in some extremity and thoracic dimen

slons to as late an age as 25 years There s no longer necessary
@ constantly shifting adaptiveness Clathes and shoes are not out

grown  Physical skill and strength have been developed to a high
degree Habits of thought and activity have been formed. Durin
adolescence, the youngster scems to know no limitations for da

by dav and week by weel, he finds himsolf stronger and larg Y

er
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The results of this are the recklessness and assertiveness frequently
seen in the older adolescents. But with the cessation of growth
the indrvidual comes to realize his limitations relative to physical
and mental achievernents The athletic boy or girl is usually aware
of hus or her potentials and may be directed skillfully toward very
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high accomplishments near the end of adolescence He Is tall or
short, strong or weak, heavy or light, and as such takes his plact,
compared with his fellows These are dependent, as has been said,
on his inteiests and abilities his likes and dislikes in food, peopl®
type of worl, and tvpes of play Interesis and abilitles are dosely
inter related. There are the individuals skilled in small

nated movements Therr interests will desclop accordingly and
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musicians engravers watchmalers surgeons and minfature paint
ers may be therr goals Those skilled in the large coordinated
movements will be the athletes artisans mural decorators, fiyens
and business executives If the abilities are essentially intellectusl
rather than physical, student goal is moro likely The highly co-
ordinated individual, usually has the better mind. The obvious
corollery that the awkward, uncoordinated individuals usually
remain awkward physically and mentally needs no comment.
Summary In the newborn the Moro reflex—grasping or clutching
of the hands when startled—is apparent. This is common in il
primates It should disappear in two to six months unless mental
retardation eusts The labyrinthian reflex—head of fnfant
struggles to remain in balance when body is lifted—Is fint ob-
served. A Babinski reflex is present for frst twelve months of Itfe
often accompanted by an ankle clonus. A tonic nech reflex is early
obsenved. SHI another mteresting reflex action shows the anns
followmg the head, when it Is turned to one side while the leg 0o
the opposite side is drawn over A Chvostek sign is frequently
present at bisth. An abdominal reflex appears at about the sisth
month and the falling reflex—arms and legs stretching for the table
top when the infant, face down 1s lowered toward its surface—be-
gins to appear at the second month

The child usually sits up at six months but falls forward on its
face flexing at the hips Standing is possible at twelve months,
running at twenty four months and cimbing steirs right foot ovef
left foot, at three years of nge Hand dominanco becomes 8p~
parent about that time

An infant learns to sit first and then stand, with postural patter™
characterized by incoordination widely spaced feet, moderateh
fiexed hips and knees balancing precariously with the atd of bis
upper extremities There is a need for strengthening the back and
abdominal muscles as quickly as possible. The amount of liquid
food should be restricted to reduce the usually observed
ing abdomen

The pre-school child may show normal varieties of bowleg*
knock knces it eing outtoelng, heel pronation and a pot belly
These are correcible by traloing plus the usual growth tnerement
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which balances off these disorders to a surprising cxtent  Fatigue
fllness and speaific maladies may require special management
through postural training

School-age children offer the greatest challenge to those who are
directing their growth and development. Osteochondroses are
common as causes of postural disorders together with cultural
attitudes fatigue and acute infectious discases. These are met
b specific measures.

Pre-adolescent and adolescent vouths may have serfous dis-
orders affecting their posture Fatigue Is a common complaint
These require careful attention

Environmental factors both internal ond external in character
conditfoned by the individuals inherited body matrix with its
many growth patterns, are operating to produce good or bad
posture  Definitions are illusive concerning posture The con-
cepts proposed may be considered beginnings toward a better ap-
preciation of the multiple factors encountered when defining &
fluid, dynamie, holistic state of being such as posture

Young adalts are at their physical peak and need skillful direct
Ing in thelr activities to avold serfous infunies In contact games.
Good coaching is of prmany Importance



CHAPTER I

NORMAL ADULT POSTURE

Descnpﬂcnu. Gregory (1628) quoting Miltons Paradise Lost
considered man s upright posture as “of far nobler shape, erect and
tall, godlike erect.” In the next sentence he disillusfons the reader
by attributing man s colossal and impregnable superfority complex
to the erect posture. Morton (1852) mundane and practical, de-
scribes the normal standing posture as the position fn which the
body center is located perpendicularly above the center of the
ground contact area of the two feet, so that its margin of stabilih
is practically equal in all directions There exists a fluidity of equi-
librium with the center of gravity somewhere between the two
navicular bodies and all other structures piled above them, bone
on bone maintained fn balance by a muscular tension within the
powerful gastrocnemius and a very slight reciprocal tension
(motor action) of the anterior tibialis This was demonstrated
by Goff (1951) (1952) and recently by Basmafian and Bentzon
(1954) using electromyographic methods. Occasionally the bt
cops femorls and the semitendinosis muscles demonstrated ten-
ston when the feet and knees wers placed together but f they
were fourteen inches apart almost no tension was obseried in the
thigh muscles The leg muscles were always in an alternating
state of tension in cither position This was not a “strain” state but
quite the contrary  In the adult male the gastrocnemius was more
active while in barefooted females both leg and foot muscles wer®
alternately active in standing positions. If high heels wers wor
the activity of the gastrocnemius and peroneus longus markedly
increased. The center of gravity was farther forward.
Locomotion. This near relaxation of man s erect stance contains
the secret of his stamina  He is nctually in delicate balance,

for Jocomotion in any direction \lorton Ifkens this pofse to the
top grade of a roller coaster and the forward step phaso as coast

(66)
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Flgmre 25 Mean Posture Patterns  From authors (G) orthograms of

ture army serdes. Left to ight. Fat body type- balanced, muscular nndtm:

elongated. Their percentage of occurrence fn the army population was

1099 26 02, 10.87 and 18 0 respectively These are valid mean postures of

white males in good, general health (Reproduced by permission from
] Bone and Joint Surg )
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ing down the tncline and almost up the next slope by the bodys
momentum But little energy is needed to finish the push to the
top and thus the next step of locomotion is initiated. The process
goes on for each step with a great saving in energy for the in-
dividual.

Steindler (1635) and Saunders Inman and Eberhart (1853)
have exhaustively analyzed locomotion in the bipedal posture of
man and describe the center of gravity as moving through a s
nusoldel pathway of low amplitude in which the deflections are
gradual. They Mkewise consider this type of guit as conserving of
body energy Mans bipedal posture can be maintained only if
energy is saved. In the long run this conservation spelled survival
over the remote million years during which man struggled to
conquer hus environment. This adaptation process has been de-
scribed as a “natural expenmental method” of leaming. Some
investigators held that a child does not accomplish coordinated
locomotor habits for running until at least three ycars of age while
others believe it takes seven yoars of learning for stability achieve-
ment. A chimpanzee cannot run when assuming the erect bipedal
stance

Dofinltions of Posture It Is at once apparent that normal humsn
posture is @ very complex pose. Our definitions of the past aro
untenable Bipedal locomotion is the corollary of dynamic pos-
ture adding to its complexities The Posture Committes of the
Americen Academy of Orthopaedic Surgeons (1847) defined
posture “as the relative arrangement of the parts of the body

Qualifying descriptions are #dded to this Iimited definition show
ing a dependence upon body types and thelr assoclated varishle
components. Many definitions may be found in the enormous
literature pertaining to posture. One of the most recently pub-
lished studles by hendall and hendall (1852) describes o “stand

ard posture” and refers to their “ideal” posture os a standard to b‘:
achicved Thev consider the basis as “one of sheletn] alignment

which can be achieved regardless of body type or size This is 2
tall order and not entirely compatible with natural conditions. For
several generations a rigid type of posture concept has frozen



Normat Adult Postnre 59

our thinking taking us lack to W and E Weber 1836 1 Meyer
1873 quoted In Schwartz (1928) together with Braune and
Fischer (1858) In oll of these studies there has been too much
emphasis on a plumb hine and a “military standard -

Psychobuologists have contriluted a moy Ing concept deseribing
posture as an adjustment chiclly in the crect position (not neces
sanly standing) as it pertains to problems of lecomotion manipu
lation and gestural communications \aturation snd motivation
are integrated with Jeaming and skills Posture is thus a specles
adjustment to the em fronment, and applies both to the maintained
and to the changing relations of different parts of the body to
each other and to the supporting media or surfaces. Thus posture
enters into almost a!l behaviorl attitudes Supposing man had
to think of what he should do with his upper extremities every
step he tool, as does the chimpanzee who supports his body with
his upper eatremities during his preferred quadrupedal gait. In
stead, man has subordinated his postural activities more and more
as he matures until he finally achieves 2 coordinated reflex stance
and locomotion of the highest degree. These peuromuscular and
jolnt mechanisms of man are among his greatest specles achieve-
ments. He literally stands alone.

Normal posture may be defined as the average or mean of a
large number of postural examinations under the same set of cir
cumstances. There would be, within this normal, many other nor
mals if the large group were to be divided into body types Thus
the normal for the slender or linear type would differ markedly
from the normal for the obese or fat type. But fudgment of pos-
ture should depend not on the question of slenderness or obese-
ness but upon the mechanical effidency of the position. The me-
chanical study of posture mdicates that the disposition of the soft
parts and the shoulder girdle by their supporting structures and
the position of the jownts, a3 a result of muscle pull and ligamentous
support, are elther relatively efficient or ineficient The mechanics
Df%}iindlvidunl must bo judged as a whole.

normal pesture for the individuoal, as opposed to the
normal is the position assumed habitually by the individual. gT.l‘E\l:xPi
the group normal would be more clearly defined as average pos
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ture ond the individual normal as habitual posiure Habitml

cannot be determined if the attention of the individual &
attracted to his posture, as he will then consciously or unconselous-
ly attempt to correct or change some phase of it. This deviation
can, however be observed, as there will be evidence of undue
muscle tenslon or a strained position, rather than the easy relt
ation which should be seen. There are many other factors which
must be borne in mind such as the time of day relation to meaks,
and the presence of fahigue.

Standing begms from the ground surface and starts with the
feet. Habitual foot posture varies widely and the angle formed by
the lines paralleling the inside borders show such marked variation
that, mn studying the posture of the body as a whole, the feet must
be in a predetermined position. Two nearly parulle] lines about
four inches apart, drawn on the floor serve very well as a guide to
position The inside borders of the feet should rest on these lines.
The position of the head should be fixed only by having the eves
straight ahead and Jooking at an object on a level with them. If 2
mirror be placed several feet ahead and the Individual be {nstruct
ed to look at his own eyes, a good position will bo most successfully
maintained. His stance can then he examined.

Thus the habitual or mean posture of the individual represents
a combination of effects influenced by specles adaptation, genetic
conditioning end individual responses to behavioral and enviren-
mental factors.

Methods of Determinations. In order to come by selentifically
determined varieties of normal posture large numbers of children,
adolescent boys college stadents and Army dischargees have been
examined personally or their posed body build photogrephs have
been classified and analyzed The first edition contained in Chap-
ter VIII the results of examinations of children and adolescents in
various preparatory schools near New Haven and at Yale Univer
sity To these have now been added body build studies of the
Army dischargees and special studies of Yale students using a new
svstem of photographic analysis
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Army Scries A number of laboratories were sct up I tho Army
Quartermaster Corps at scparatee centers thronghont the conntry,
geagraphically placed for an objectis ¢ sampling of the young male
population Nearlh 100000 young aduft, white and Negro males
were ghotogmphcd and measured by trained Ay personnel,
supervised largely by Dupertuls ard Hooton From this enormous
group 40000 photographs (white males) were sclected for the
excellence of the photography without in any way impairing the
objectivity of the group This group Is probably the largest
avalable for posture study purposes The examination and
analysis of these photographs were done in the Statistical Lab-
orator) Department of Anthropology Harvard Unisersity nnder
the supervision and guidance of Prof Hooton

Thirty four hundred photographs or roughly ten per cent were
selected as o fair sample of the serles constituting a workable
group for laboratory procedures. Trained classifiers of body types
selected at least seven photographs representative of the more
than one hundred tomatotypes described by Sheldon and modi
fied by Hooton. These were projected by a stereopticon which
brought each to a standard ten inch image The lateral photo-
graph was traced onto thin paper  This method made it possible
to superimpose tracings 50 as to obtain the mean for each body
type. The lumbosacral functure 1 each tracing wns used as the
common point for supermmposition. This area was selected bo-
cause of the relativo similarity of soft parts thickness in most per
sons and because it fs approximately the center of the body in the
vertical plane

Four samples were chosen to cover the range of all types of body
builds with as great a degree of objecthity as possible. Mean
trcings sere obtained for each group and for each type which
were superimposed by Independent classifiers, and the final mean
tracings were obtained for each general body type.

These standardized photographs as Introduced by Sheldon,
Stevens, and Tucler and Dupertuis (1840) enable the consth.
tutfonal type or body build of an individual to be rapidly assayed
and to bo essigned an accurate rating in terms of the three chief
body components,—the degres of fat muscle and linearity This
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method of taxonomy depends upon three standard photographs,—
full front view lateral or profile view and a full back view—all of
which are carefully posed by the subjects on a special tumtable.

Values of 1 through 7 were given each body component. Thus
an individual who manifested n balanced body build—that is one
with neither too much nor too little of each of the three com-
ponents—was given a 444 rting

This method of photogrammetry offers a solution to the lan-
guage difficulty when one Is trying to describe with accuracy the
body build of an individual Sheldon also approxmates the body
build determination or rating mathematically An index is arrived
at by dividing the height of the subject by the cube root of his
weight. This index is then applied to a scale of values, and the
numerical rating is obtained Thus observational, mathematicsl,
and descriptive data are reduced to accurate and simple formulae.
The anatomical panel, the morphology or the somatotypo of an
individual can be reduced to a scientific symbol of great value as
a descriptive research tool. An Atlas of Men Sheldon (1834) B
now available for comparative use in these selections

Thus the slightly fat but moderately muscular and tall person
would probably rate a symbol expressed as 244 while the mod-
erately fat, moderately muscular short person would be given 2
rating of 44-2. Descriptive terms rarely convey such exact mean
ings The complex fmpression of the body pattern of man in terms
of general outlines and composition of fat, muscle, and lincarity
can bo reduced to a symbeol, casily handled and appreciated by
those who become conversant with the system

Mean Postures. The final mean tracing of ench body build proved
to be astonishingly characteristic of that particular constitutional
type. The illustrations speak for themseles and must be con
sidered truly representative. Likewlise, the particular Puslum]
stance of each body build must be considered a normal for that
type of person  Only one type the muscular represents our for
merly considered “Ideal posture” stance. The other types ap-
parently cannot normally assume such a stance it follows, there-
fore that one should not expect them to do 30 Each tvpe has its
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obvious mean and will resist well intentioned cfforts to change.
The thin, clongated or linear type cannot assume the posture po-
sition of the muscular type and the balanced type represents good
posture although it presents a less pleasing appearance than the
muscular type

Of course a “mean” is an abstraction and probably docs not exist
in life, occurring only in statistics. Yet in the sense intended in this
study the validits of a mean can searcely be questioned  The four
fundamental body tvpes are composites and represent bods builds
as they really exist in 2 large sample of the population.

Percentages in Male Population The pereentages of these four
body tvpes as represented In the total series selected were fat
type, 10.89 per cent., muscular type, 10 87 per cent,, (hLu-ckmgn
ted type 1800 per cent  and the muscular balanced or “average-
man” type, 26 02 per cent. (The muscular balanced type was the
modal type the “central tendency ™ of the series) The remaining
body builds were all grouped under the general classification
“itermediate tvpes™ (3412 per cent ) The fntermediate types
were seattered throughout the 115 somatotvpes and represented a
distribution ranging between the fat tvpe and the thin-clongated
type. They were too few to have statistical significance except
that there were no full blown representatis es of the three extreme
tpes.

Components of Stance in Normal Pesture, Part of this theoret
feally normal posture as has been stated, represents a foot stance
showing variations from a perpendicular heel cord line to one of
tmoderate pronation  The heel cords must be long enough to allow
approximately 15 degrees of dorsiflexion of the foot. The knees are
straight with no tendency to a back knee position Five to 10 de-
grees of hyperextension is possible at the hips without increasing
the pelvic inclmation In the normal position the brim of the true
pelvis is held to form an angle of 60 to 65 degrees with the support
ing surface The lumbar spine is slightly concave as measured by
8 string stretched from the seventh cervical vertebra to the gluteal
fold at the sacrum. The dorsal spine presents a slight conyexity
beckwards The neck 1s forwardly inclined a slight amount be
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yond the perpendicular The shoulders are slightly anterior to the
line of gravity from the vertex to the head of the astragalus There
may be a slight Jeft total lateral curvature, usually due to right
bandedness (70 per cent) The leg lengths are approximately
equal. The chest is slightly depressed, and there is enough re-
laxation of the abdominal musculature to allow a slight promi
nence of the abdomen. Thus the low back Is pearly flat.

Best Posture. The “ideal posture” described by most worken
is infrequently seen n untrafned subjects The foot stance shoukl
be such that the line of the heel cord s perpendicular The knee
and hip positions are about the same as in the normal posture. The
pelvic inclination {s somewhat less (5 degrees approximately)
than in the normal posture. The lumbar spine should be flat
agrinst g string strotched from the seventh cervical vertebra fo
the glutcal fold. The dorsal spine should be nearly flat under the
string  The chest should be moderately elevated in a position
midway between full nspiration and full expiration. The abdon
nal muscles should be contracted to present a flat surface from the
symphyzis to the ensiform The neck line should be relatively
perpendicular  The shoulder joints should be in the mid axllary
plane of the body There should be no lateral curvature. This
posture stance can be achieved by training Its beneficial corre-
lates need no elaboration.
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ABNORMAL VARIETIES OF POSTURE

Types of Postural Variations. Variations from normal are of two
types (1) those of a functional character and (2) those caused
by structurn! changes either congenital or acquired The latter
because of their more fixed character do not yield readily to
ordinary corrective measures

FUNCTIONAL VARIATIONS

Foot. There are several types of variations of the feet, associated
with body postures. These range from mild pronation to feet that
are habitually intoed and occasionally demonstrating a moderate
varus Such feet arc usually of a character in keeping with the
body tvpe of the individual. For example the fat body build
usually bas 2 mildly pronated foot but may show a mild varus
position with a higher transverse arch  The former rarely requires
more than simple shoe alteration consisting of an nner marginal
wedge for the heel, plus exercises to accomplish satisfactory mus-
cular improvement. In the young adult these variations frequently
persist but are usually symptomless

Knee. Knee postures may show some sllghl hyperextension, val
gus or varus with each varety usually responding to conserva
tive corrective procedures.

Hip. In the hip region a tight tensor fascia lata will produce an
{ncreased pelvie inclination and a hyperlordosis A weall gluteus
maximos will permit a flexion position of a greater degree ac-
companied by a tight quadriceps and a flexed knee. These may

Tequire stretching or even surgery to release structures under
tension.

Lumbar Region, The lumbar spine may show increased hollow
Ing, due ejther to o hvperextension of the lumbar spine (lordosis)

(65)
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Figare 28 Range of Pronation, St~
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or to increased pelvic inclination. Occasonally thers is @ de-
creased extenston or fattening with obliteration of the
Jordosis and even a reversed curvo in the Jumbar reglon, entirelY
unossocinted with any disorder A prominent abdomen may be
present, associated with a flat chest. Exerclses can overcome
vanatons.

Dorsal Reglon. In the dorsal spine, the most common variation
is n mcreated dorsal convexity or kyphosis This is ohways es
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soclated with either an increased lordosis in the

thumbar region or an increased forward position P2
of the head and neck. It is usually associated

with a fattemung of the chest There may be a
decreased dorsal curve so that the dorsal region

is reversed and appears as a continuation of a

long lumbar lordosis A dorsal lordosis and Jum

bar kyphosis is usually spoken of as reversed

spnal curves.

Lateral Curvatures. Lateral variations of the
normally straight spine are quite common In
most cases this deviation shows a gentle convex
ity to the left. This can be determined easily
by stretching a cord from the seventh cervical
to the fifth lumbar spinous process and then pal
pating the other spinous processes The one 1y
ing farthest from the cord is taken as the point
of determination and its distance from the cord
is measured. In most cases this deviation is
slight and the curve is a gradual one extending l
throughout the entire length of the spine. Some
investigators do not believe there is any cor
relation with right and left handedness because Figore 7 Back
they find comparatively few tnstances in which
the curve shows a convexity to the right. On the other hand, a
correlation may exist between the distribution and attachments
of the ntrathoracic soft parts to the anterlor cervical fascia and
the fibrous pericardfum These are on the left side. There is
certainly no assoclation with small differences in leg length as
leg measurements frequently show a differential, entirely incom
patible with the spinal curve

On the other hand in the Army series studied by one of the
authors the spinal curve seems definitely correlated with handed
ness (70 per cent, right) Shoulder depressions or inequalities
relative to the horizontal supporting area most elways show a
depressed shoulder on the side of the hand domingnce Since such
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or altered foot gear and Denis Browne splints are effective in the
latter Less severe postural disturbances such as forefoot adduc-
Hon supernumerary scaphoids in a pronated foot and persistent
cross union of two tarsal bones m a spastic flatfoot, are other pos
tural variants Each produces an altered gait with correlated body
that are not normal
The short first metatarsal has been proposed as the cause of
disorders by Morton (1835) while others, Harris and
Beath (1649) deny this as a basis of foot tmbalance A close study
of over 1500 Greek and Roman sculptures by one of the authors
(G) show a short first toe and presumably indicate a short fint

e
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Figure 98 mek-Luecs Left to right normal mod-
erate; marked.

metatarsal. Is this 1 true ancient condition? A congenitally short
heel cord will be reflected by a back knee and a fumbar Jordusts.
\lore childsen haye slack heel cords a probablo bormonal efect
acquired while In utero This foot stance is reflected jn o flexed
knee and hip and 2 forward body position to maintain balance
An accessory scaphoid may bo accompanied by a moderate pr
nation  \famy supcrnumerary bones of the foot do not seem to
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produce postural variations  Sexere congenital disorders such as
estra digits lobster or split foot and amputations must be ac-
companted by locomotor distress and need no further discussion

Knee. Gross anomalics are infrequently observed  They may
consist of any degree of knock knee or bow legs, back kneo or
recurvatum A deviation laterally of the normal insertion of the
patellar tendon into the tibial tuberele may result in a “slipping

e ——— — — e —

Figure 20 Bowed Legs. Left to right, narmal mod-
ed.

erate;

patella.” This more commonly is accompanied by a knock kneo
deformity

A contraction of the hamstrings and gastrocnemfus is seen fn
flexion deformities of the knee, This condition is usually due to
® cerebral birth infury or to a congenital central nervous system
anomaly The severe cases are obvious but the mild cases are
frequently gverlooked. Careful neurological examination in sus-
pected cases will always reveal other evidence of the condition
such as hyperactive reflexes, spasticity and often athetosis The
condition {s sometimes acquired as a result of an fjury or disease
such as encephalitis Nervous system anomalles in conjunction
with a spina bifida, usually show flaccid feet and diminished
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motor control of the lower extremities abduction deformity and
sensory changes of varying degrees

Hip. Congemtal dislocations produce obvious deformities such
as & hyperlordosis and a positive Trendelenburg gait. If unflateral,
posture is a very awkward affair If bilateral fatigue fs produced
by the extreme Iumbar lordosis There are occasfonal cases with
a shallow acetabulum or a decreased angulation of the neck of
the femur with respect to the shaft (coxa valga) which result
m an instability of the hip but no actual dislocation. \ rays will
reveal the difficulty The Hiofemornl lignment is relaxed and it
is fmpassible to depend on this structure for balance The fliopsoas
and rectus femoris therefare are called into play to preserve
balance An unusually short iliofemoral ligament or tight psoas
muscle on the other hand prevent full extension and result in an
mcreased flexion of the lumbar spine

Pelvis. Congenital abnormalities occur but are of comparatively
little fmportance except those of the sacro-llizc articulations.
Thess produce an asymmetrc posture and aro accompanted by
early fatigue and occasionally by & scoliosls  Union of the fifth
lumbar vertebra with the sacrum on one side or both (sacraliz
tion) will cause lunitation of motion m the Iambar spme. Lack
of participation of the first sacral vertebra in the sacro-iliac artict-
lation will cause instability of the jofnt and is usually associated
with abnormal liggmentous arrangement. Lack of union of the
lamina of the lumbar or sacral vertebrae is only of importance
because of associated neurologic anomalies occasfonally present.

Lumbar Spine. Anomalies of the transverse processes of the lum-
bar vertebrne are important and are associated with frregular fo-
sertions of the quadrmtus lumbonm psoas and crector spinac
groups of muscles and allied ligaments necessary for erect sta
bilitt X\ ray examination frequently reveals either an extra Jum-
bar vertebra or a twelfth thoracle vertebra without ribs. This
condition is seldom of importance anless there is a sixth Jumbar
vertchra producing a ven long lumbar spinc  The dificulties
resulting from this are largeh those of support and muscular



Abnormal \ arictics of Posture 3

deficiencies. A deep lordosis a decrcased lordesis or a lateral
lumbar curvature mayv be produced by a hemivertebra. Laternlly
wedge shaped vertebrae are frequent causes of scoliosis The
condition is frequenth multiple with half a vertebra on one side
at one level, and another half of vertebra at o different level 1f
it is single the cunve will during carly childhood be a “C” cune
and perhaps pass unnoticed but compensatory cures are sure to
develop during early adult life These children never show a
greater degree of scoliosis but the spinal components of each curve
may of course grow longer

Doral Spine  Hemisertebrae are observed with an associated
scoliosis. Split vertebrue and mixed developmental disorders may
be causes of a kvphosis and a true foreshortening of the thorax,
Abnormalities of the ribs such as fused ribs and absence of ribs
are seen occasionally and are assoclated with a structural scolioss.
Deformities of the sternum of congenital origin are correlated
with pigeon breast and funnel breast. Both can alter posture.
Congenital elevation of the scapula or Sprengels deformity will
show the scapula placed high and tilted forward on a horzontal
axis When it is bilateral and not of extreme degree it sometimes
suggests a functional round shouldered deformity Abnormalities
of the clavicle may cause a structural, round-shouldered deformi

b

Cervical Spme  Torticollis mey result from a hemivertebra Thus
hat been discussed.

Trauma. Structural changes as a result of nccidents and injurles
may be classed under fractures of the bones dislocations of the
folnts  separations of epiphyses sprains or tears of hgnmentous
structures rupture of tendons and muscles and wounds of the soft
parts. These conditions are acute and as such bear no relation to
the present consideration except In s0 far as thelr permanent after
effects are concerned.

The complications arismg from fractures and dislocations are
elther bad deformities from imperfect reduction or shortening
aad weakening of the muscles from prolonged immobilization.
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Limitation of motion of the neighboring joints is the result of
shortening of muscles or adhesions from prolonged rest in o cast.
In epiphyseal separations such as occur in the hip in older
children, results are likely to be severe unless properly cared for

As regards sprains, the results are more indefinite. The chfef
ligaments involved are the external lateral igaments of the ankle,
the internal lateral lignment of the knee the sacro-fliac and lum-
bosacral ligaments and the acromioclavicular ligament in the
shoulder They frequently manifest a decided weakness of the
joints bounded by these ligaments and an undue strain on the
muscles controlling the joint. Tendon ruptures and muscle tears,
if complete, throw the involved muscle entirely out of function.
Partial ruptures cause a decided weakness \Wounds and diseases
of the soft parts will frequently affect posture because of contrac
tions of scar tisue In cases of empyema with b resection for
drainage of the pleural cavity there is often a scoliosis, maximal
in the region opposite the ribs resected. This scoliasis is, however
much less in degreo than would be expected and may be in either
a left or rght direction Such a curve Is cither concave toward
the side resected (more commonly) or convex (less commonly)
The rib is a ragged bone and re-osstfies too often after resection,
unless the vertebral articulation is likewise resected.

Secondary Environmental Effects.  Structural changes take place
i the body as an end result of long continued use fu bad func-
tional positions and under unusual stresses and straing  The altera
tions in the shepe of the bones likewise alter their mechanical
functions and new stresses result. Thus if a lateral curvature Is
caused by a short leg and consequent lateral tlting of the pelvis,
the weight, falling on one side of the vertebral column is greater
than that on the other This curve can frequently be eradicated
if treated carly by mising the shoe on the short side untll the
pelvis 15 level But if the condition Is untreated, the vertebrae
will eventually become wedge-shaped  For example, §f the shoe
on the short side is clevated to make the legs of equal length and
there is no response of the cunve toward correction, but fnstead
compensatory curves develop above and below 2 structural sco-
ligns 1 present.
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Foot. The plantar fascin is ordinarily a relatively unyiclding
structure taut like a bow string under postural stance of full
weight bearing  Occupational stralns are thought to produce an
increased pronation and relaxation of these langitudinal support

ing structures  Occasionally in older children tight shoes or
stockings may be partially responsible for claw toes and con

tracted feet, ingrowing tocnalls callouses and coms. Theso latter
pressure disorders respond readily to larger foot gear  Short heel
cords follow long use of high heels in adult women  Aecompany

ing knee and hip as well as total postural strains are very common

Modcls, posing for all prospective customers to sce set such
awful examples of posture in their high and stylish foot gear that
all manner of training in vouth is frequently lost in early adulthood
to the fashioners The present day fads of ground gripper flat
shoes and ballet slippers are partially compensatory

hnec and Hip  These joints are especially pronoe to develop de-
generathve changes of posture with use accompanied by aging
Pronated feet cause medial collaternl ligamentous strains at the
knee. A champlon athlete must not hmve any strain of an ab-
normal charcter to compete against or he can never achieve his

goals. Unilateral over development of parts is not desirable for
simflar reasons

Spine. Perhaps the classical example of the better known pos-
tural variations arising from environmental causes is the rounded
back or dorsal kyphosis seen In youths who are overburdened in
early life by arduous tasks over a prolonged time span. Agricul
tural workers, coal mine helpers and very young recruits in the
Army were often observed with this structural disorder by Wass-
mann (1851) The vertcbral growth centers were compressed
anterforly and became fixed as wedges The structural nature of
the condition becomes apparent by the inability of the individual
fo stmighten the curve

Shoulders. The shoulder girdle frequently shows a structural
type of forward positioning In the heavily bullt athletic type,
the excessive use of arms as in the average hard laborer shows
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a marked overdevelopment of the muscles The shoulers are
carried high and forward and the neck appears foreshortened.
The dorsal curve is usually not increased in this type and the
chest is not flattened while the shoulders cannot be brought down
and back to any extent. An individual who is recovering fram
a Jong 1llness or who has been subjected to the privations of war
may show drooping shoulders an increasedly round back, flat
tened chest and a prominent lower abdomen Ol age brings on
this type of posture in many instances.

Behavionsm.  Attitudes of mind are frequently inflvenced by
mternal and external factors affecting posture. The depressed
mndividual 13 eastly distinguished from the jubilant one by his
posturing  Good health and good posture are almost synonymous.
A cringing man assumes a totally different posture to that of an
outgoing, brave individual Thus posture often reflects our io-
dividual reactions, and status of mind Psychobiologists Riesen
and Kinder(1952) emphasize the comparative developmental dif
ferences between the chimpanzee and man from birth snd dem-
onstrate a remarkable similarity Posture is external evidence
of behavioral development. They have appropriately termed their
study comparative ontogeny Cultural anthropologists of neces
sity male much of assumed “postures™ of Peoplc, as indicative
of levels of development Theso phases of posture are subjects
beyond the scope of this presentation

DISEASES

Osteochondroses. A class of diseases the nature of which is pow
better known Goff(1854) involves the epiphyseal or growth
centers of many bones The most tmportant of these from & pos
tural viewpoint is a vertebral epiphysitis or osteochondrosis. In
this condition there is a partial failure of growth of the dorsal
vertebral epiphyses, especially at their anterior margins where the
stress (postural) is the greatest. This usually occurs during pre-
adolescence and allows the dorsal curve to be much unggcmh’d-
If nothing is done sbout the condition this forward curvature
becomes fised and can be the cause of a marhed deformity There
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is frequently an assoclated slight lateral curvature In order to

¢ balance there is usually 2 compensatory increase in the
Jumbar lordosts ‘This condition is to be suspected when thero s
not sufficient mohility in extension of the dorsal spine \ mys
will reveal wedging vertebrae facing forward. This is usually
known as Scheuermanns discase. If a single vertebra is affected
the disorder 15 known as Calvé s discase  Other epiphyses which
mav be the scat of a similar process include the hip Legg-Calvé-
Perthes discase and the tarsal scaphoid where the condition is
known as kéhler s discase

Presture eplphyscal disorders of this type are usually treated
by recumbency and freedom from postural stresses. Best results
are achieved if such relief is afforded before structurally fixed
deformitics tale place  Controlled excrelsing, non weight bearing,
such as swimming becomes the most essential ancillary part of
treatment.

Booe Diseases  Osteitis of the long bones may produce mild
deformities. Tuberculosis of the joints usually results in partial
or complete immobility of the jomt affected. This is of especial
importance fn the spine. A severe kyphosis was not infrequently
seen In former days A gibbosity may still appear in the severe
eases. Healed arthritis will also produce limitation of motion in
foints, especially in Maric Striimpel s disorder In the hip a flexion
cantracture may result from a psoas abscess usually associated
with a tuberculosis of the lumbar spine.

Rickets. Bowed legs are still observed especially in untreated
Negro children. They often have a hyperlordosis of the lumber
spine. Scurvy and other deficiency bone disorders are oceastonally
asociated with postural disturbances. Severe tonsillitis may pro-
duce an osteitis of the cervical v ertebrae with postural Joss of the
cervical lordosis.

Poliomyelitls, Many cases occur which are 5o mild that they
&re not recognized at the time The illness passes for an attack of
BUppe a severe cold or a gastric upset. An almost complete re-
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turn of function may occur  Mild deformities which are structural
in nature may occasionally be observed. Some muscle or groups
of muscles may be structurally weak and incapable of full restora
ton A single muscle or group of muscles may be entirely func

Figure 30 Extreme Fot Belly of Chifldhood.
Case of renal rickets, age six years, stature 31.5
inches, weight twenty-four pounds.

tionless Examples of this condition are & contracted foot, & pro-
nated or supinated foot, and scolosis In the contracted or cavus
foot, the toes arc drawn from the ground, the arch is very high
and the plantar fascia is tight. The head of the first metatarsal
is prominent and often the skin is calloused. Usually the intrinsic
muscles of the foot especally the short flexors are very

The short extensors contract because of the absence of power in
their antagonists. A markedly pronated foot may result from 2
paralyzed tibtalis anticus or posticus Scoliosts follows a partial
or completo paralysis of some of the erector spinae muscles of one
side with relatively normal musculature on the other side. Care-
ful mns-le exmmination fn suspected cases will reveal theso parak
yses i weaknesses
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Cercbral Palsy This condition may show many bizarre types
of posture

There arc, of course many other discases correlated with
structural variatfons from normal posture A few have been de-
scribed to indicate probable associations with poor posture.



CHAPTER V

BODY MECHANICS
GENERAL PRINCIPLES

A:: spERSTANDING of body mechanics necessitates first a knowl-
edge of the structures, their functions involved In movements
together with & knowledge of the distribution of the weight of the
body in relation to the center of gravity wath each change of posi-
tion.

The structures mvolved in bodily actions are the bones joints
ligy tx, les and tend The bones are relatively rigid
structures, supporting the bodv and acting as lever arms during
motions at the joints. Joints are the centers of motion, acted upon
by muscles attached to bones The mechanical advantage of a
ghven muscle depends on the pofnt and angle of attachment ta
the bone and the angle throogh which action takes place at the
foint Ligaments are restraining structures, preventing motion
beyond certain ranges, as well as supporting in character in special
instances Tendons are continuations of the muscles extending
their effectiveness to more distant points. They are an essential
part of each muscle but are non-contractfle in character

It must be bome in mind that the supporting structures, the
legs pelvis and spine as a whole, are not tigld supports that
the centers of gravity of the various parts can be shifted with
changes of position by muscle action, and that the only mechantcal
laws applicable are those of non rigid bodies in unstable equl
Ubrium.

The study of the mechanics of such bodles must therefore bo
conducted, theoretically in all possible positions assumed by such
non-rigid elements. Just as the mechanicnl efficiency of a machine
1s judged by a study of its parts, their comrelatfons and loading
conditons, so may the human body in an analogous manner be
considered. These will be discussed.

(60)
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Regonal Components.  In addition to the weight of the body
with its parts there are five chief regions which constitute the
major part of the load and which determine the position of the
center of gravity These are (1} the abdomen and {ts viscera
(2) the thorax and its viscera  (3) the movable shoulder girdle
chiding thearms () the head and (5) the pelvis

Abdomen. The viscern are slung in the forward part of the
abdominal cavity and because of their nature and looseness of
attachment, act as a load which is forward of the supporting
spinal column  Such a loading on the vertebral structures is an
important factor in postural attitudes The stomach and liver are
attached to the diaphragm the suspensory ligament of which is
the pericardivm notably on the left, and attached to the anterior
fascta and the forward portion of the lower cervical spine ac-
cording to Goldthwait Brown Swaim hubns(1952) The liver
stomach and heart are therefore shing indfrectly from the anterior
part of the lower cenvical spine  Throughout this area there fs
zormally a forward curving of the dorsal column The anterior
position of this mass is an important factor in determining the
center of gravity

Thorax. The chest is a cartilaginous and bony cage the floor of
which i the diaphragm It is articulated with the spine through-
out the entire dorsal reglon by means of ribs and constitutes an-
other definitive mass largely forward of the supporting column.

Shoulders. The shoulder girdlo and upper extremities are not
comnected by any bony structure to the axial sheleton, other than
the movable clavicle, but are slung by muscle attachments The
chief support is derived through suspension by the trapezius es-
pecially in its upper third. This muscle is attached to the spinous
processes of the cervieal and upper dorsal vertebree and the for
ward position is dependent upon the amount of forward carriage
of the shoulders  With the shoulders in ther normal position and
the arms at the sides, this pull is almost entirely vertical On the
other hand, the pelvic girdle, it may he noted is fastened to the
$pine 5o firmly through the sacro-fhac synchondroses that it may
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be considered ay a part of the weight supporting structures rather
than as a load.

Cranium  The large head constitutes another forward loading,
which actually is balanced rather well in most indfviduals throngh
a flexible cervical spinal column This latter capacity of man has
been delicately adfusted to suit his erect stance through his body

righting mechanism that will be discussed later The foramen
magnum opens toward the frontal plane and the heavy occipital
porton offsets the rather large chewing mechanism of man.
Flexion s achieved to a large extent by movements between the
second and third and between the fifth and sixth cervical verte-
brae. The first motion zone is the site of an occasionally apparent
forward displacement in children while the latter region i adults
shows the greatest osteoarthritic involvement. The in between
vertebrae have some motion but of a limited character Rotation
takes place between the first and second vertebrae. Modern man
has the greatest, as well as the most graceful cervical curvo of all
the primates some of whom have almost no lordosls notably the
gorilla.

Spine and Pelvis Most loads fall anterior to the supporting
column although the vertical component in each case is much

Figure 31 Mechanical fMustration of forward loading. showing tho effect
a3 a precipitating or fallmg forward of the top of the column. A. Sup-
poctive Column. B Bato of Support. C. Load applied as ihustrated.
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greater than the horizontal component. The loading comes full
weight on the sacrum and s fmmediately directed onto the {um
along a masshe bar of bone directed toward the acctabulum

Diagrammatically the effect of a load forward of a supporting
column is illustrated  Hlere the supporting column ls standing in
stable equilibrium on a hase of support “B” “C” represents a load
forward of the column. The tendency to fall forward depends on
two factors (1) the distance of the Ioad in front of the coluran
and (2) the amount of the load  If the supporting column s ngid,
the tendency will be to fall as indicated in the dotted outline. The
spine, hawever is a non rigid support, and the various distortions
resulting from the forward pull of the load constituto the basic
conditions inherent in all postural studies In mechanlcally ef
ficfent stance the forward pull of the varous loads described must
be reduced to a minimum  thus bringing the center of gravity as
near to the supporting column as possible.

Center of Gravity Line. Lucianl (1815) in experiments on the
articulated cadaver has some interesting datn on the line of the
center of gravity of the various parts The line of gravity of the
head falls in front of the occipito-atlantoid joint as the head sup-
ported on the trunk alone, tends to fall forward. The line of grav1

ty of the head and trunk without the legs falls behind the ilio-
femornl articulations as these parts alone tend to fall backwards
An apparent inconsistency is casily appreciated when it is realized
that the tnml in the cadaver presents quite 2 different mechanical
problem from that in a live body Also when supported on the
legs the base is limited to the acetabull, which are slightly back of
the lateral medfan line of the trunk. The trunk in the cadaver is
not supported actively by the erector spinae muscles During life,
on the other hand, the various loads such as the viscera, thorex,
ete. are slung from the spine which is a flexible support, made
semu-rigid by the action of the erector spinac muscles on the mova

ble vertebrae. Balancing of the trunk on the legs is therefore made
possible by a reciprocal action of the iliopsoas and the abdominal
muscles acting contrary to the dorsal and lumbar erector spinae
muscles and the glutes, with the fliofemoral lignment acting as a
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check to hyperextension of the hip joints The hamstrings and
other muscles play a modified part by holding down the pelvis.

Lovett (1831) has shown that the body of the cadaver with
knees and ankle joints fixed, tends to fall forward. This concept
differs from that of Lucianl Goff (1852) has determined the

!
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Flgure 32 Diagram of Components
of Forces, which act on the body in
Jocomation

center of gravity line on posture photographs of a large army
scries of white males as passing from the vertex through the
external auditory canal, the body of the first sacral vertebra, the
center of the acetabulum and the femoral head, to a point just
behind the patelln and the center of the head of the astragnlus.
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The feet of the individuals were placed with the heels nearly
together as o soldicr stands at attention yet at relative casc.
Alerblom (1848) and others arrive at these same centers through
belancing techniques on scales, using n vertieal plumb line.

Mechanics of the Ankle Joint  From a purely schematic point of
view the anlle and foot joints may bo considered as the two
main joints. The subastragalar joint between the astragalus and
calcancus as well os the scaphoid and cubold, afford laternl
mobihity The anble foint proper between the astragalus and the
tibia and fibula show motion In an anteroposterfor plane, al

Jowing plantar flexion and dorsiflexion Tho weight of the body
on the normal foot is chiefly supported by three points, the heads
of the first and fifth metntarsals ond the heel Actually all meta

tartal heads bear & portion of the body 5 weight. In locomotion
the weight is lifted from the heel and transmitted to the heads
of the first and second metatarsals with the center of weight in a
plane just lateral to the first metatarsal In standing, with the
weight distributed evenly on both feet and with the feet three to
four inches apart and parallel, a perpendicular dropped from the
center of gravity of the body passes in a horizontal plane between
the two astragalar heads and not directly through the tibio-
astragalar jfoints This forward displacement of the body weight
is counterbalanced b the tension of the calf muscles and the
hamstrings  The arch is preserved by the tension of the strong
inelastic plantar lignments Lapidus (1952) Rotation of the legs
and thighs inwardly from the hips without moving the feet, turns
the astragalus with the leg bones, with little possibility of lateral
motion in the astragalo-tiblal joints. The astragalo-scaphofd and
uﬁaﬁo—cﬂlmm foints however allow the twist to take effect
and the lnner longitudinal arch may become depressed Thus the
foot is abducted with respect to the leg In rotating the leg out

wardly under the same conditions, the apparent height of the arch
{ncreases due to adduction of the foot with respect to the leg In
the neutral position that is with the axis of the knee in the
anteroposterior plane and the patellae in the midline of the leg,
the weight should be distributed on the first and fifth metatarsal
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heads and the heel resulting in a moderate elevation of the med
border of the foot. The distribution of weight on the nom
foot is definitely affected by rotation of the thigh and leg w:
the rotation taking place at the hip joint.

The same mechameal effect may take place fn the reverse «
rection, that is the leg and thigh may be rotated inwardly
outwardly by supinating and pronating the foot. Thus the e
traction of the tibialis anticus and tibialis posticus not only
pinates the foot and raises the medial border from the surface,
also externally rotates the leg and thigh.

The action at the subastragalar foint has been said to be
lateral movement but this lateral motion {s actually the com’
nation of several factors There is real lateral moton in t
articulation between the astragalus and the caleaneus There
also an element of abduction and adduction of the forefoot In t
astragaloscaphoid joint and the jolnts between the scaphold w
the cunciforms This is also assoclated with an increase and ¢
crease in the inclination of the arch by a contrachion of the ah
flexors of the toes It is because of the association of these oth
motions with Interal movements that rotation takes place in t
leg when the foot is fixed on the ground.

The relation of the weight distnbution on the anterlor at
posterlor parts of the foot Is a fumction of balance. If the weig
is carrled too far forward, by standing with the body tilted fc
ward, the greater part of the welght is borne on the heads of tl
metatarsals while weight on the heel {s diminished. In order
prevent further tipping forward of the body the gastrocnemd
and soleus become tense whereas the anterior muscles, the don
flexors relax. Balance In this position is sccomplished by fute
action between the forward pull of the body weight and the bac
ward stress of the calf muscles with the ankle joint acting as
fulerum  If the welght is gradually shifted back, until all or pear
oll is carried on the heels the foot oo longer acts as & triangul
base of support, but provides instead a single point of suppor
Such balancs must be accomplished by shifting of the body ar
arms in order to keep the welght directly over the single pofnt ¢
support The dorsiflexors of the foot cannot act in balance &
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t in a very minor d because the welght on the foot
;&a the ’g’mpart to tllc(‘ag;cmmd The only way in which these
muscles of dorsiflexton can be made to act in balance would be
by extending the base of support backward, as in wearing a pair
of skis. Here the dorsiflexors act in the same manner as the calf
mutcles only in rexerse. The soreness felt In the front of the legs
after skilng is due to this unusual action on the part of these
muscles This same soreness ls often felt after prolonged walking
and is complained of by track athletes, but bere the action Lecps
the foot in a position of dorsiexion for clearance in watking and
running

Lateral balance is sccomplished by means of an entirely differ
ent action from that governing anteroposterior balance  The base
is formed by the area between the two feet and the degree of
stability depends on the distance between the feet. Moreover
when standing with feet apart, the muscles controfllmg the ankle
jpoints and subastragalar jolnts contract very little,

Lateral motion in the body takes place at the subastrogalar
joints hips and spine. The lateral motion near the ankles occurs
elmost entirely in the subastragnlar joints Their strength and
mechanical adventages are too small to ollow for the maintenance
of equilibrium over an extended time. The maintenance of lateral
balance also requires the action of the quadratus Jumborum and
erector spinae muscles The adductors and abductors of the thigh
aid in keeping the soles of the feet flat on the floor The pelvis
legs and floor form the sides of a parallelogram when standing,
with the pelvis slwaya parallel to the flcor

When standing if the hands are placed on the loms above the
pelvic brim with the feet three to four inches apart, a verv slight
shift of weight towards one side or the other will produce a ver)
definite contraction of the lateral abdaminals and the quadratus
lumborum on the oppostte side from which the body is inclined

When standing on one foot, however there is o very definite
play of the muscles of the subastragalar joint, throwing the base
of support more Interally or medially counteracting the tendency
for the body to fall to one side or the other

In standing with oue foot in advance of the other the levernge
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effect of the contracting ealf muscles is much diminished and
the balance is mewmtained by the enlarged bass of support. The
foot and leg muscles ars in equilibrium fn this position. The
position most used in standing essily for any great length of time
1s the asymmetrical vertical position, known as hanch The
weight is carrled on one leg with the knee in the fully extended
position and locked The other log is thrown slightly forward
and outward, acting as a prop and bearing very little weight.
The foot of the leg bearing the greatest weight is held midway
between propation and supination by a rotatfon of the body and
thigh toward the same side (outward rotetion) The pelvis is
allowed to drop on the opposite side and all tension comes on the
fascia lata, the tensor fascia femoris and the iliofemoral ligament
at the hip joint. The body wesght {s thrown fust sufficently toward
the relaxed leg to allow the weight of this leg to act as a balancer
In this position there is practically no necessity for balance to
be preserved by muscular action below the hips even in the
calf muscles It is for this reason that the position s so restful
Of course, the erector spinae and neck muscles have to be in
action but, provided the spinc and neck can be held erect, this
position can be maintained chiefly through tension on the struc-
tures named

Vierordt (1915) made tracings of the oscillations of the hexd
in different standing positions by means of a pen attached to &
cloth cap tracing the oscillations on a paper fired hortrontally
above the cranium It was found, that in the asymmetrical posi-
ton (hanch) described, there was much less movement of the
body in maintaining balance. This should be expected became
in this position there is less muscular effort necessary to maintain
stabilits than in any other standing position. However habitual
maintenance of this position in individuals who stand a great
deal of the tme, is likely to produce ligamentous strains because
of the asvmmetrical distribution of weight. The balance of the
body when the weight is borne on both feot evenly s accom-
plished essentially through tension on the gastrocnemius-soleus
group with the body welght carried slightly ahead of the anklo
folnt, assisted by the anterior tibialis,
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Lateral stabflitv fs accomplished through forces acting upon
the upper end of the parallelogram formed by the pelvis legs
and floor and acting in such a manner as to maintain this parallelo-
gram in its rectangular form Lateral balance when standing on
one foot, the other lifted from the ground brings into play the
action of the supinators and pronators of the foot, but this supina
tion and pronation is so intimately related with internal and ex
ternal rotation of the femur that It cannot be considered alone.

Figure 33 Asymmetrical Standing, called Hanch
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It will be discussed further fn relation to the mechanics of the
hip joint

Mechanics of the Knee Jont. In the erect position, feet bare, the
knes fs fully extended to slightly more than 180 degrees This is
not accomplished in normal standing by constant contmction of
the quadriceps extensor An examination of the knee in the nor
mal standing position will show that the patella is freely movable
and the quadriceps relaxed. The line of gravity of the body in the
erect position passes anterlor to the knes jont and just behind
the patella Thus there is & small horizontel component of the
force of gravity acting in the direction of extension which alds
in keeping the leg extended without muscle action.

In this position of full extension, there is a slight outward rota
tion of the tibia with respect to the femur which locks the jolat
in extension This is the final “screw home™ action wsually ac
credited to the knee joint mechanism Hyperextension is pre-
vented by the anterior crucial ligament. Before flexon can take
place there must first be an unlocking by Inwardly rotating the
tibia with respect to the femur This fnward rotation is accom
plished by the action of the popliteus muscle Flexors of the knee,
comprising two groups are attached to the tibia on the medial and
lateral aspects and can by acting separately intemally or ex
ternally rotate the knee, but ouly u partfal flexion so that they
play no part in the unlocking rotation which occurs at the be-
ginning of flexion The locked position In standing is maintained
by tenslon on the fllofemorsl or “Y” Ligament of the hip joint,
which is taut when the hips are fully extended.

The maintenance of the erect stance is therefore accomplished,
as far as the knees aro concerned, by three chief mechanisms
the bowstring action of the line of gravity pulling agatnst the
anterjor cructal ligament and posterior capsule- locking of the
foint by inward rotation of the femur with respeet to the tibis,
and the relaxation of the politeus muscle,

The Functioning relationship between the kneo and the ankle
folnt is a clase one The gastrocnemins in maintaining body
balance acts on the calcaneus with the ankle as a fulerum This



Body Mechanics o1

Is o two joint muscle spanning the ankle and the kneo to the
posterior inferfor femornal surface  There is a definite tendency
for the muscle to pall the knee into flexion and out of the locked
position Raising the heel from the floor by the ordinary shoo heel
throws the body weight farther forward, thus demanding greater
extension at the knes to counteract the flexor action of the gastroe-
nemius which has been shortened. The knee is a relatively in-
ferior joint and quite labile, subject to many injuries and stress
arthritis.

Mechanics of the Hip Joint The hip is a ball and sochet joint and
has a wide range of mobon Any slteration in cither component
limits motion Movements in hyperextension are limited by the
“Y” ligament and {Hopsoas muscle. In all other ranges there exists
relative freedom The mechanical aspects of the “Y” Ligament
are such that it acts a3 a slightly extensible restraint in the early
moments of hyperextension. Hence, {n the erect position the
resultant strain is forward of the foint and against the resisting
ligament. The hip flexor muscles are also fully stretched and
probably help m preventing the thigh from going farther into
hyperextepsion. The hip extensors, the gluteus maximns and
usually the hamstrings, are relaxed.

Lateral balance is maintained through the antagonistic action
of the adductors and abductors, with the spine held erect by the
quadratns lumborum abdominals, Hliopsoas and erector spinne
muscles. The adductors of the right leg function simultaneously
with the abductors of the left leg This action serves to maitain

the flexible parallelogram of support formed by the pelvis, legs
and ground surface

Mechames of the Lumbar Spine and Pelvis. The muscles of the
trunk are divided into two large groups The first group contains
those muscles which play no direct part in the maintenance of
balance while the second group is concerned with balance. Just
s the muscles of the amms ald in rogintaining balance, while

ﬂnndlngununmbnuofmpport.but lay no in the ordf
nary position of erect posture. FRymopet °°
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All the trunk muscles, except the intrapelvic and perineal
muscles play an important part in balance. The dorsal groups
acting together extend the spiue the ventral groups flex the spine.
Acting separately the dorsal and ventral groups on one side ap-
pose the same groups on the other side. These muscles dunng
erect stance, Leep the line of gravity centralized.

For practical purposes, the pelvis can be considered as the lower
base of the spine. The amount of motion in the sacro-tlac articu-
lations is very small Thus schematically the joint between the
sacrum ond ilium may be shown in a fixed, right angle position.
When the legs are of the same length and the ground is flat, the
pelvis is considered paralle] to the latter surface. If one leg is
raised by a block, the pelvis is tlted upward on that side. The
right angle joint, between the pelvis, sacrum and spine however
remains fixed and the spine curves convexly {n a direction opposite
to the tilt attempting to maintain the center of gravity between
the fect. Assoclated with this nction is a movement of the pelvis
and body laterally made necessary to bring the weight agaln
equally on both feet. Such a position is retamed by the active
participation of the adductors of the lifted extremity and the ab-
ductars of the opposite log Stability is further maintained by
contraction of the muscles attached to the brim of the pelvis on
ane side as agamnst the muscles pulling downward on the brim on
the opposite side. Those directing their energy upward are the
latfssimus dorsy, erector spinae multifidus spinae external oblique,
internal oblique and the quadratus lumborum The tensor fascise
latae, gluteus medius and minimus are down pulling muscles to-
gether weith abduction of the thigh acting in the latter capacity
when necessary  The muscles, pulling the opposite side of the
pelvis upward are the lateral flexors of the spine.

The hamstrings, consisting of the biceps semi-membranosis and
semi tendinosus tend to rotate the front of the polvis upward
assisted by the rectus abdominalis The gluteus maximus abso acts
in this capacity but more directly by a downward pull on the back
of the pelvis The upward pull on the pelvis by the rectus ab-
dominalis causes a rotation of the pelvis when the gluteus maximus
and hamstringy produce a downward pull on the ischium This
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by contracting

posterior spinal

Figore 34, IThatrating forv ard and upward rotation of pelvis

the shdominal and glateal muscles, reladng in part, the

et
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rotation causes a flattening of the concavity of the lumbar spive.
The muscles acting in the opposite direction, tend to rotate the
front of the pelvis downward and backward, increasing its angala
tion. These are the proas, by direct action on the lumbar spine,
the iliacus, sartorius and the rectus femorls The normal angle of
inclination is such that the plane of the brim of the pelvis is about
60 degrees with the horizontal By the pull of the rectus abdom!
nalis and the gluteus maximus and hamstrings the inclination can
be decreased 10 to 15 degrees, and by a contraction of the rectus
femoris, psoas and iliacus with the erector spinac, quadratus
lumbormm multifidus and Interspinalis the inclinatron can be fn-
creased by about the same amount. Naturally there is a tendency
to knee flexion when rolling the pelvis upwards. In the mid
position the muscles are maintaining equilibrium It should be
borne in mind that pelvic rotation produces an increase or a de-
crease in the lumbar lordosis.

Mechanics of the Dorsal and Cervical Spine, Lateral motions
of the upper lumbar dorsal and cervical spine constitute a con-
tinuation of the Iateral motions of the fumbar spine but to a lesser
degree. Lateral mobflity of the dorsal spine is markedly limited
due to the thoracic cage and its mechanical difficulties in the ap-
proximation or separation of the ribs. The attachment of the
quadratus lumborum to the last rib and the attachments of the
rectus, the external and internal obliques laterally to the sternum
and ribs provide leverage action equal to the depth of the thoracie
cage When voluntary lateral flexion of the spine tales place,
there is a pull exerted on the lateral areas of the spine by the
multifidus spinac and other rotators. The same side of the thorax
is acted upon by the external and internal obliques and the quad-
ratus lumborum. This pull is somewhat eccentric and tends to
produce a rotation of the spine In a direction apposite to that of
the lateral flexion, unless this rotation Is prevented by simultane-
ous contraction of the opposite rotators

Anteropostenor stability is maintained by intemction between
the abdominals in front and the erector spinae multifidus rota
tores and Interspinales acting posteriorly The weight of the tho-
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the lom
and
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bar lordoals s greatly increased, dumping the pehvls. The abdominal

Figure 35 IMustrating fallure to rotate pelvis forward but

gluteal muscles are less foreefully contracted.
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raclc and abdominal viscera is applied forward of the spim! sup-
porting column  These viscera are shmg indirectly from the
cervical spine exerting traction forward and downward on the
upper dorsal sptae. Voluntary extension of the dorsal spine is
possible. 1t is accomplished by contractions of the extensor mus-
cles of the bacl, and by elevation of the thorex through the actions
of the intercostals the levator costals and the sermatus
muscles, The scalenins onterfor elevates the fisst ribs  Such a
positfon cannot be maintained for long

1t i3 well recognized that in active exercises of any type greater
bodily efficiency can be attained by holding the thoracic spine in
the more extended position. Elevation of the thorex increases
total Jung capacity by permittng the dlaphragm to funclion
through e greater range Contraction of the erector spinae mus-
cle groups pulls the head upward and backward, therebv in
creaning the facility of breathing by straightening the trachex.
Drawing the viscera upward by the “suspensory lignment” of
Goldthwait, when the head s more erect, eases the load on the
dfaphragm Proportional contractions of the ntercostals affords
a firmer base for the action of the serratus groups which ia tom
stabilizes the scapula and allows the deltoid to expand afl fts
energy on the humeral Jover instead of wasting part of it tiiting
the acromion downwards. As will be explained this combfuation
also provides a firm foundation for the action of the sermatus
and trapezius in elevating the arm bevond 80 degrees from the
side of the chest wall

Mechanics of the Shoulder Girdle and Arms. Movements of the
scapulne ave restricted by the limiting clavicular strut, which also

the extremities from being displaced forward. The steroo-
clavicular jolnt is the main joint between the tnmk and the upper
extremity mechanism It s proctically a universal foint with
wmotion taking place betw een the clavicle, an intra articular disk
and the sternum  Ranges of motion of the scapula are further
increased at the acromioclavicular joint. If the claslcles were
fixed at both ends ft would be impossible for the shoulders to
function VMany quadrupeds do not have and need no clavicles
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\otion of the clavicle is largels rotans In charcter It actually
moves somewhat vertically, directed slightly forward at its upper
edge when the shoulder is raised and backward along its lower
edge during the act of depression. Moving the shoulders back
ward and upward s well as forward and downward permits the
dlavicle to glide upon fts joint surfaces at both ends

Rotary movements of the scapula round the acromion as a
center aro produced by the action of the serratus muscles with
ven hittle motion of the clavicle, as in raising the arm awny from
the side Elevation of the shoulder girdle is produced by contrac
tions of the rhomboids levator scapulae and upper trapezius
This mon ement produces rotatfon at the sternoclavicular junction
This is exemplfied in scapular movements during rowing Here
the arm moves in the sgittal plane but the scapula rotates
mawly around its superior pole, espectally at the end of the strole.
The scapulae may also be brought nearer together posteriorly
fn which case they are depressed The musculature controlling
all these movcments arise from the scapula and are attached to
the thorax or spinous processes of the dorsal and cervical verte
bree Hence in movements of the scapula, it is necessary that the
thorax and dorsal spine be stabilzed.

Motion picture studies of arm exercises show that the dorsal
spine is held quite erect and the center of gravity of the cranfum
u directly over the center of the cervical vertebral curve. The
pontion of greatest economy which at the same time allows
fullest play of the shoulder girdle and arm muscles is therefore
the fully erect position with the nech nearly perpendicular and
the thorax elevated. The dorsal erector spinae muscles as well
a3 the cervical muscles, can act with greatest eficiency when the
summation of ther actions is in a nearly straight line

This same synchronization of muscles occurs during powerfal
wse of the arms The scapulae are held down and the shoulders
somewhat back of the midline to allow for most cconomicnl acton.
Thers must bo both a steadying effect on the point of origin of
the arm muscles and a position of greatest effectiveness for the
contraction of the shoulder girdle muscles during movements of
the arm The function of many of thess shoulder girdle muscles,
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as accessory muscles of respiration, indicate the need for their
coordinate action during heavy exercise The clavicle further
stabilizes the shoulder and aids in keeping the upper extremity
at a proper distance from the trunk. Therefore, in animals in
which no such combinations of movements exist, the forelimbs
are used only for progression

The only ligaments attached to the scapula are those connecting
it with the clavicle or the humerus There are no other ligamen-
tous structures attached to the shoulder girdle

The scapula is usually thought of as suspended from the trunk
by muscular slings This is very different from the situatfon in
the lower extremity where the pelvis is firmly attached to the
trunk by means of the sacro-lliac synchrondroses In quadrupeds,
the body 1s slung between the scapulae by the two serratus mus-
cles which take origin on the ribs In man s crect position on the
other hand, the serratus is an activator of the scapulac and aids
in elevating the arm beyond 80 degrees. The levator scapulac,
the thomboids the upper trapezius and the omohyoid muscles,
as has been stated, aid in suspending the upper extremity The
trapezius and rhomboids also arise from the lgamentum nochae
the nuchal line and the spinous processes of the seventh cervical
to twelfth dorsal vestebrae The lower part of the trapezius, of
course has no supportmg function The welght of the arms tend
to Increase the forward dorsal curve if they are carried too far
forward. When however the shoulders are drawn backward,
much less energy is expended by the dorsal erector spinae muscle
groups In matntatning such an erect posture. An ache in the back
of the nech and dorsal spine apparent after walking a long dis
tance {n a heavy overcoat, is due directly to the iercased load of
the coat added to the normal weight of the arms

Therefore o considerable loading takes place of the lower
cervical and upper dorsal spine, by the weight of the abdominal
viscera and the weight of the shoulder girdle and arms. Theso
are counterncted by the extensor muscles of the uppor dorsal and
cervical spine with the expendituro of energ) decreasing rapidhy
a3 the spine is held more fully ercct.
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Mechanics of the Head and Nech, The convex forward cervical
curve maintains the head in a position in which the line of vision
usually is parallel to the ground This enables tho heavy head to
be balanced over the center of geavity in good posture. Any in
crease or decrease in the domsal curve is compensated for by a
corresponding Increase of the cervical curve There is a large
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Figure 38 IMustroting Body Righting Mechanism, A young woman, with
tumerous anomalics of upper and lower extremities, maintains good bodily
posture in spite of her limitations

amount of motion possible in all directions in the upper cervical
reglon. This curve practically never Is Jost except in diseased
conditions—Marie Strilmpel arthritls

To repeat for emphasis rotation of the head occurs between
the atlas and axis Lateral flexion takes place throughout the
cervical spine, below the axis Forward fleddon of the head, as
well as extension, takes place chicfly between the second and
third and the fifth and sixth vertebrae Cinefluoroscopy has es
tablished these regions as the zones of greatest motion and hence
the all too frequent site of use arthrosis
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The head may be shifted slightly in any direction to maintain
balance when the body is supported on a narrow base, but the
associated disturbance of vision and of equflibrium tends toward
returning the head to a balanced or neutral position, frrespective
of the position of the rest of the body This act is concerned with
the body righting mechanism peculiar to man

Locomotion Mcchanres  This is not discussed in detail. Volumes
have been written and remain to be written. Many Isboratorfes
are hard at work analyzing this very complex function of many
bodily parts Research is progressing at Yale University Medical
School and elsewhere that will someday bring these mechanisms
into better focus

Laws of Squares and Cubes First proposed by Bergman (1847)
this law indicates that nearly all evolutionary chenges of species
are accompanied by changes in body size Bergman explained
these changes of proportions by pointing out that organs which
function as surfaces such as skin intestines, lungy, cortex of bone,
ete., increase as the square while the bulk of the body is cubed.
Thus a femur whose surface area is the square of man s femur will
support a welght that is the cube of the mans weight. This ex
plains the relatively small femur of great apes in relation to thelr
great body weight.

Many other elements of body mechenies might be discussed
but enough has been presented to start the reader thinking The
rest follows in trace.



CHAPTER VI

POSTURAL EXAMINATION

Pmncum arc usually the first to seo the child during these
davs of pre-school examinations conducted {n most educatfonal
systems In high schools preparatory schools and colleges an
orthopedic specialist usuallv cxamines the students when they
are admitted. These medical cxaminers must have more knowl
edge of posture as related to good body mechanies than s usually
available to the casunl physiclan. This monograph is orlented
toward thess cxaminers with the full realization that they are
receptive, understanding guardians of the health of young people
prepared to apply new information which will aid them m theic
difficult tasks related to postural detection and correction

Purpose The aim of a postural examination should be the as-
saying of oll functional parts relath e to the presence or absence
of good bodv mechanics A superlor knowledge of the construe-
tion and mechanics of the body with Its variations from normal,
both structural and functional, has been emphasized. In addition,
since corrective work is often carried out in groups or classes m
physical education the emmination should be rapid. Usually
such a study should be made separately rather than as a part of
a general physical examination, so that the examiner may con
centrate on pastural aspects This is especially true where large
groups are concerned No corrective work, however should be
undertahen until the information obtained during a complete
physical examination and the past history of the individnal are
correlated with the examination by the physical educator Def
Infte standards should be adopted and examinations should us-
vally be made by the same individoal. This is especially troe if
statistical evaluations are to be recorded for comparative results
of corrective measures to be Instituted

The determination of the degree of variations must be aceurate
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and aflowance must be made for the time of day and degres of
interest expressed by those under study

Methods Lee and Brown (1623) in the examination of Harvard
students divided posture mto two groups good and bad, with
a subdivision of each into good and fairly good for the first and
bad and very bad for the second types In addition, the indi-
vidoals were divided Into the heavy intermediate and slender
body types This division into types is of great value, especially
in the physical rating of the individual, lending itself to research
projects related to body build and correlations thereof

A similar method, developed to 2 much higher degree and valid
fn character as far as gross implications are concerned, is that of
Sheldon, modified by Hooton and used by one of the guthors in
a Jarge army series of body bulld studles notably of posture, to
determine ranges of normal In this regard the postural examiner
whether a physician, athletic director or physical therapist, must
be well aware of a relativel) mean population disposition of
bodily parts and stances thereof—n “normal posture” for each of
the common body types. While difficult enough to achieve by
statistical methods a selective system developed by the army
and perfected in the laboratory of Professor Hooton of Harvard
University offerod just the nght opportunity to systematizo postu
rul means or averages Some 115 body tvpes were determined
by skilled bods typers using a three-view posed photograph
and anthropometric values wero recorded at the same time by
a truined team of examiners These body build photographs
wero cnlarged to a common sizo end tmeed in outline together
with the upper extremities. These outlines were superimposed
using the center of the lumbosacral curve as the common cor
relation point. Fresh tracings were made of the mean of these
drawmgs and a composite body build outline was obtatned for
each main type. These young malo adults wero all regular dis-
chargees No disabled were included They had been screened
many times by the army methods and survived the most difficult
of all wars todate They were successful soldiers and men  They
had sun fved their ordeal Who is to say they were not fit fellows,
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yet obsen e their outlines The best efforts of tho experts had been
at worh producing the results obtained  These mean postural ro-
sults are ot {deal but they were proven fit for environmental
conquest Some value must be given them when considering
posture in general.

Figare 37 Mean Posture Pattermy, army series.
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A similar system of three constitutional ar body bulld posed
photographs are talen of children at Newington Home and
HOSQ}I:::I for Crippled Children. They are rated by the same
me

" Lavout  PuotoMetric Room /

/

Figuro 33 Layout of Photometric Unit used at Yalo Univorsity Depast
ment of Physical Education.

Former methods used at Yale Unfversity under the acgis of one
of the authors have been modified. Theso postural evaluations
using a relatively new system of posed photographs are deter
mined of all Yale freshmen early in their physieal education pro-

Others are taken near the end of their course and values are
recorded. In this system four photographs are obtained simulta
neously using mirrors placed at measured angles from the cam-
era. Later by projecting these Images on a one-half stzed screen
measurements are possible within a toleranco of 06°% of an inch
on an image thirty -six inch ”
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vity has been high in all methods leretofore depending
upsol;bltf:btk‘u of cach rglcr Silhoucttographs Lntmduccdﬁy
Fradd (1823) at Hanvard, have the dublous merit of denying the
use of body landmarks. Curcton (1831) raised the rating relia
bility by introducing the conformator still used in the armed
forces research laboratones to a great degree of proficiency
Wellesley College women were appraised by MacEwan and

]

CAMERA ROOH LAYOUT
Figure 3% Camera Room Layout.

Howe (1832) by using full body photographs, indicating the
point on the back where each spinous process was located by
roeans of aluminum pointers of various lengths The curves of the
spine were easily noted and meosured on the lateral photograph,
Posturn! relations were recorded Wichens and hiphuth modified
this technique and used it for many vears \fany other systems

using photogammetric methods have been tried, most of them
successfully
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New Yale Method Recently the Photometric appasatus was put
to use at Yale University This method was developed hy the
tafloring industry and its nse expanded to nclude anthropo-
metric determinations in industry medicine and physical educa
tion. The equipment provides four fmages of the Individual in
one exposure and enables the recorder to have a complete pic

SCREEN ROOM LAYOUT
Figare 40 Screen Room Lavout.

ture of the subject in front rear side and overhead views The
subject is posed on a special turntable, standing erect at ease
with the feet about four inches apart.

After an exposure §s made, the camera mechanism automatl-
cally draws the exposed film into the magazine and the uncxposed
film is drawn nto pasition. Ogne roll of flm takes fifty exposures,
50 the procedure may be completed very mpidly However the
complete rolt of Bim need not be used before removing the ex
posed film from the camera. The magazine contalning the expased
film can be removed at any time, leaving the unexposed postion
of the roll in the camern

A lantern shde is made of cach exposure 30 that the Image may
be projected to half life-stze on a screen and accurate measure-
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ments of any part of the body may be made Various desired
dimenslons which are too small to be made on photographic
prints can now be determined with reasonable assuranco of ac-

curacy
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In preparation the individual has the following landmars in-
dicated by—

I Flesh pencil markings on the body
A. Left side
Tragus of ear
Tip of acromion
Greater trochanter
Head of fibula
External malleolus
Cubold bone of foot
B Postorior surface
L Spinous process of all vertebrac from seventh cer
vical downward
2. Root of the spme of each scapuln
3 Inferor angle of each scapula
4. Posterior superior spines of lin
C Antenor Surface -
1 Anterior superior spines of ilia
D Top of Shoulders
1 Acromieclavicular joint

II Aluminum pointers are placed on the body by adhesive tape
at the following locations
A Poste:r{or surface
Spinous process of seventh cervical vertebm
2. Point of greatest convexity fn upper back
3 Pomt of inflection between dorsal and lumbar
curves
4 Point of grentest concavity In lower back
5 Prominence of the sacrum
6 Posterior superior spine of left fllum
B Anterfor surface
1 End of sternum
2. Anterfor superfor spinc of left illum
C  Left sido of body
1 Tip of shoulder

@GR o
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Recording Measurements. The slide is first projected onto the
screen Then marks are placed on the screen to Indicate where
the ends of the pointers actually fall on the body This is done
by measuring in from the frec end of cach pointer tho length of

Figure 42. Subject one. Before training,

the pointer  After all the points are located on the sereen,

uring is begun on the lateral view with a specially d;]g?:d
pretractor ruler to determine for cousistent correlations those
angles which have been used fn former Yale programs
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Figure 43 Subject one. Stx momtha later

1 Head and Neck Posiion—Angle A.

The position of the head and neck In relation to trunk
is determined by scaling the angle formed by a horizontal
line running through the seventh cervical vertebra and a
line drawn from that vertebra through the tragus of the ear
The size of this angle will vary as the head is thrust for
ward and backward, and the more the head is thrust for
ward the smaller the angle will be.
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2. Ryphosis (Roundness in the Upper Back)—Angle B

The amount of curvature of tho upper back is found by
scaling the anglo which is formed by = line drawn through
the point of greatest convexity and the soventh cervical
vertebra and a line from the point of inflection between the
dorsal and lumbar curves The greater the roundness of
the upper back, the smaller the angle will be.

——— [ e,

Figure 44. Subject two Beforo training.
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3 Lordoesis (Hollowness in the Lower Back)—Angle C.

The curve in the lower back 1 determined by scaling
the angle formed by a line through the greatest concavity
and the point of inflection and a lme between the point
of greatest concavity and the prominence of the sacrum

This angle of concavity will become smaller as the hollow
ness becomes greater

Flgure 43 Subject two Sk months Later
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4 Overcarrnnge (Backward Tilt of Trunk)~Angle F

The position of the trunk in relation to the hips is as-
certained by measuring the angle formed by a horizontal
line through the prominence of the sacrum and a line from
that point through the seventh cenical vertebra  As the
trunk begins to tilt back over the hips this angle will ap-
proach or surpass a right angle.

5 Chest Carriage—Angle E

The position in which the chest is carried is disclosed by
scaling the angle formed by a horizontal line through the
seventh cenvical vertebra and a line drawn from the end of
the sternum to the sexenth cervical vertebm. The higher the
chest is carried the smaller the angle will be

6. Thp Thrust—Angle I

The position of the hips in relation to the feet is de-
termined by measuring the angle formed by a line drrwn
from the cuboid bone through the greater trochanter and
a horizontal Line through the greater trochanter As the
hips are thrust forward, the angle becomes smaller

In addution to the above measurements used previously at Yale
certain other considerations were studied.

1 Linear Measurements.

The half Lfe-size image makes it practical to measure
certain linear distances Two such mensurements are being
taken  the horizontal displacement of the tragus of the ear
from the seventh cervical vertebma (aa) and the linear
distance from the tragus of the ear to the seventh cervical

vertebra (bb)
2. Pelvic Tilt,

Two angles are being measured on the anteroposterior
view to determine the more significant indicant of pelvie
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tilt. The reference points on the left side for both angles
are the anterior superior spine of the iltum, posterior su
perior spine of the ilium, and the greater trochanter of the
femur The anterjor superior spine of the {lium serves as the
vertex for the first angle—Angle G while the posterior su
perlor spine Is the vertex for the second angle—Angle D

3 Shoulder Displacement

The relationship of two different angles to the shoulder
postion is being studied. One angle is proposed as an in

! D> .

Figure 40 Subject three Before tmining.
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dicant of abduction of cach seapula whereas the second
angle shows scapular tilt Both angles are measured on
right and left sides The fint angle is defined by a line
from the inferior angle of the scapula to the soventh cer
vical vertebra and a vertical line through the vertebra—
Angle K. The angle of scapular tilt is formed by a line
from tho Inferior angle of the scapula to the root of the
scapula and a vertical linc through the root—Angle L. Care
is exercised to insure that the subject stands with scapulae
in same position for marking as for the photogruphic rec

Figure 47 Subject three. Six months later
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ord Otherwise, the markings for the scapular points may
not be directly over the actual points in question

Any indication of a forward shoulder position is readily
discernible in the overhead view In this photograph, the
2 angles are measured that arc formed by lines from the
left acromion to the seventh cenvieal vertebra and from the
latter to the right acromion as Angle M a second angle
composed of lines from the left acromion to the scventh
cervical vertebra and from the latter upward and down
ward through the spinous processes This {s Angle N

4 Overcarriage—Angle H

This angle is formed by a horizontal line through the
greater trochanter and a line from the latter to the seventh

i

Figore 48, Excellent Posture Outlmudm»vﬂourhﬁlttolbowmmner
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cervical vertebra. Inasmuch ss the greater trochanter also
serves &3 a reference point for measuring hip thrust, the uss
of this angle to indicate overcarringe faclitates comparisons
of the trunk with the legs.

Classification, Postural ratings are divided arbitrarily Into four
classes those with no defects those who show mild indisposi-
tons a group manifesting moderate defects and a much smaller
division of thase who have greater to gross disorders of posture.
Among thess classes a regional rating might be further considered
relative to their zones of deviation from an accepted normal pos-
ture,

Neck. The cervical spine normally has a slight forward inclina
tion which is the upper end of the normal spinal curve. The
stracture of the soft Hssues and muscles about the neck is such
however that the line of the front of the nech from the chin to
the sternum js approximately vertical when the body is in good
posture. This line can be tited forward from the perpendicular
either by an increase in the dorsal curvature, especially in its upper
portion or by a sagging of the ribs and thorax, thus lowering the
sternum and moving It backwards. As these hwo conditons are
usually associated a tilting forward of the anterior neck line
results The degree of tilting whether it be mild, modente or
marhed must be duly mted Attempts have been made to mensure
the amount of forward tilting in terms of the angle formed by
the neck line with the perpendicular but the difficulties are great,
duo especially to the shortness of the neck line  The determination
of the posterior neck line ks of less value because it fs obscured by
the thickness of the trapezius and usually curves backward toward
the occiput. The result {s not & straight line ot all but a continuous
curve concavity backwards. If any part of it Is stralght it may
serve as a check on the location of the line of the anterfor curve
as it tends to parallel it in general. The position of the mastold
with regard to the acromion of the shoulder is valueless because
of the mobility of the shoulders

Shoulders. The position of the shoulder girdle is such that fn the
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tdeal posture the plumb-line from the tip of the mastoid should
pass through the tip of the acromion Thero are however excep-
tions. If the head is carried forward then a perpendicular line
passing through the tip of the mastoid will pass well In front of
the shoulders cven in marked degrees of forward shoulders An
emmination of the distance between the scapulae, viewing the
body from the back will often be of assistance The degreo of

Figure 49 Excellent Posture

elevation of the shoulders is important. If the exuminer stands
directly behind and looks downward over the shoulder the line
from its tip to the sternum below the clavicle, will be observed
When the shoulders are in their normal position this lino should
be practcally straight, but when the shoulders are forward, it

s curved. The degree of forward shoulders is less than is
“pparent at first glance if there is an Increase in the dorsal spine
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convexity Bending forward of the upper bad and pedh wil
frequently gne the appearance of forward shoulders when they
are practically i their normal position This can be ruled out by
diminishing the dorsal curve and noting forth the shoulders, as-
suring that their position relative to the spine does not change.

Figure 50 Left photograph and drawing—Excellmt Posture Right

pbotorraph and drawing—Good Posture. {1 forward neck, weak fum-

bar shonbders, moderate dorsal kyphotts and hanbar Jordosts, ebdomen pro-
truding \o overcarriage.

The position of the clavicle should be observed. The clavicle s
of course more prominent in thin individuals but its relative
prommence s such that, as the forward position of the shoulders
{ncreases the prominence of the clavicle becomes greater It
should be borne in mind that forwardly pliced shoulders can be
associated with either elevation appearing as a foreshortened
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pedk in the o1 erder loped athlete or s n depression of the shoul
der when the trapezius is weak. This ix often nssocfated with
an increased dorsal cune

The helght of the shoulder girdle is dependent on the develop-
ment of the trapezius amd of course to a lesser extent on the
development of the levator scapulae A tvpe of individual oc-

Figre 50 Left photograph and drawlng—Excellent Posture. Right

Phetograph and drawlng—Good Fosture, Moderate forward neck, pormal

‘hmuﬂ'l.hkdarnllyphmh,fnhlmnbnrbrdmb,mh)cmuedpelm
tllt, abdomen flat, chest flat, no overcarriage.

caslonally encountered will give the aj ce of ing an
extremely long nech. Further exnmhl:npt:;anwiﬂ rmtgmo
scapulae are fn a very low position on the thorax. A very much
more normal relation of the head and shoulders can be obtained
by a voluntary contraction of the upper trapezius and shonlder
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elevators The trapezius strength is not normal in these cases
‘When it has been strengthened by a course of exercises, the shoual-
ders will tend to return to a more elevated position.

As has been mentioned, the other extreme 1s the very well
developed individual with an apparently short neck. In this type
the overdevelopment of the trapezius and levator scapulae is
obvious Neither are necessanly associated with a forward shoul-
der position, although frequently both postures may be found
in the same person.

Dorsal and Lannbar Curves. A study of the spinous processes of

the dorsal and lumbar vertebrae will show that those of the first
and second dorsal region are perpendicular to their lamina Grad

Figure 52. Left photograph and drawing—Excellent Posture. Right

photograph and drawing—Good Posture. Forward neck, good shoalders,

moderate kyphosis, long, modaate hmmbar lordosks, increased pelvic tlt,
o overcurriage
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ually others become more angulated downward as shingles on a
roof so that the sixth and seventh are almost flat. From this point,
they again become more vertical until in the lumbar region they
are longer and thinner as well as more prominent This fact
makes possible the “flat back.” The normal dorsal convesity is

Figure 33 Good Position of head and shoulders.

o

most prominent at the level of the seventh or efghth dorsal verte
bra where the spinous processes are almost flat. The lumbar
spinous processes are longest at the level of the third lumbar ver
tebra and gradually become shorter at the fourth and Afth lumbar
level In good posture therefore the back has practically no
convexity between the first dorsal and the fifth lumbar vertebrae.
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The lambar curve or lordosis is produced by the angulation of the
sacrum as well as the prominence of the buttocks A string
stretched from the first dorsal vertebra to the fifth lumbar vertebra
should be straight in the lateral view It should fust touch the

Figure 84. Forward position of heod and shoulders.

spinous processes from the first dorsal to the fifth lumbar zone.
In the dorxal region, a very slight prominence in the region of the
fourth thoracic vertebra is very common as the spinous process
of this vertebm i inclined to point less strongly downward than
the fifth and succeeding vertebrac Occastonally the fourth
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Figure 55, Left photograph and drawing—Excellent Posture. Right

Pphotegraph and drawing—Poor Posture Marked forward shoulders and

neck, marked Lyphosh, moderate lordosh and incrensed pelvic tit, abdomen
chest mild defect though no overcarriage

spinous process will press against the taut string in good “Aat
backs™ but in general, the string will just touch them all
A first degree increase in the dorsal kyphosis is one in which
there s a slight bulging of the taut string. In a second degree
increase the bulge is greater Several degrees of increased kvpho-
313 may be determined and serve as ratings. The lumbar curve in
degree increases will pull away from the string so that per
haps one finger can be passed under the string at the point where
the curve attatns Jts moximum depth. A second degree increase
“mpﬂnu!twumdueeﬁngmtubcpascdbcnmth the string
The third increases are roughly two to four Inches deep at their
farthest point from the string
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Determinations of the forward tilt of the pelvis are very difficult
to make. The structure of the pelvis its irregular shape and angles
make such determinations difficult A marked forward tilt of the
pelvis 1s occasionally possible even though the dorsal and lumbar
curves may be practically minimal.

ht
Figure 58 Left photograph and drawing—Excellent Posture. Rig
photograph and drawing—Exaggerated Posture, Mid kyphosh, over cor
rcc(cdnmk,thﬂdu:good,mnhdlmnbarbrdnds,mukadmmnhz&

In a few individuals the lumbodorsal junction may show &
kyphosis This is found in slumped, relaxed individuals whose
pelvis has rolled upward more than normally and whose abdomen
bulges forward. Such a slumped posture is difficult to correct.
The term “reverse curve” is used as a brief and convenient way
of describing the condition. This condition may also be encoﬂ
tered in highly flexible individuals who have been overcorrect
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Reversed curve is a condition which enn be very easily brought
about in corrective work with children and must be watched for
carefully fn amy exercise programme

Increased pelvic tilt is usually a part of the increased lumbar
lordosis It does not necessarily vany in direct proportion with
the amount of lordosis as measured by the taut string as above
because it may be duc to a marked increase in the Jower part of
the curve It is, however alwavs assoclated with a change in the
abdominal line It must be estimated in much the snme manner
that the neck position is estimated. An increased pelvic tilt will
cause o prominence of the lower part of the abdomen as well as
an fncreased prominence of the huttocks The line of the upper
part of the buttocks tends to parnllel that of the lower part of
the abdomen and it is by means of these two more or Jess parallel
lines, that the amount of pelvic tilt can be determined. In the
normal position of the pelvis the bony ring of the brim of the
true pelvis is placed o as to form an angle of 60 to 65 degrees
with the ground on which we stand. In this position the lines of
the lower abdomen and the buttocks tend to be parallel

Overcarringe. The fliofemoral or “Y™ ligament, when longer than
notmal, either congenitally or othenwise will allow a greater
amount of hvperextension at the hip causing a postural defect
termed “overcarriage ™ Thus overcarriage may be defined as o
Dosition in stance characterized by three points 1) The legs
instead of being perpendicular or nearly perpendicular when
Viewed in profile are definitely tilted forward. 2) There s no
increase In the upward rolling of the pelvis 3) The trunk is
ndined backwards from the perpendicular The part of the body
farthest forward is the lower abdomen and pelvic brim  This
postural defect could not be simulated were the “Y” ligament
short, because the legs would bring down the front of the pelvis,
thos increasing the lordosis which in turn would be compensated
for by an increased dorsal kyphosis. Then the neck would be
held in a forward position. Overcarriage, a fairly common pos-
toral defect, 15 usually found in individuals with long or slack
Ugamentous parts Back knee, hyperextensiblo elbows, fingers,
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Determinations of the forward tilt of the pelvis are very difficult
tomake The structure of the pelvis its irregular shape and angles
make such determinations difficult. A marked forward tlt of the
pelvis is occastonally possible even though the dorsal and lumber
curves may be practically mintmal,

N

Right
Figure 58 Left photograph and drawing—Frcellent Posture

photograph and drawing—Exaggerated Posture  Mild kyphoshs, over cor
rected neck, shouklers good, marked lumbar Jordosts, marked overcerriage.

In @ few individuals the lambodorsal junction may show &
kyphosis This is found in slumped, relaxed individuals, whose
pelvis has rolled upward more than normelly and whose abdomen
bulges formard. Such a slumped posture is difficult to correct.
The term “reverse curve” is used as a brief and convenient way
of describing the condition This condition may also bo encoun
tered in highly flextble Individuals who have been overcorrected.
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Reversed curve Is a condition which can be very caslly brought
sbout in correetive work with children and must be watched for
carcfully n anv cvercise programme

Increased pelvic tilt is usually a part of the increased lumbar
Jordosis. It docs not necessardly vany in direct proportion with
the amount of Yordosis as measured by the taut string as abose
because it mav be due to a marked increase in the lower part of
the carve Itis however alwavs assoclated with a change in the
sbdominal line It must be estimated in much the same manner
that the nech position is estimated  An increased pelvie tilt will
cause a prominence of the lower part of the abdomen as well as
an {ncreased prominence of the buttocks The line of the upper
part of the buttocks tends to parallel that of the lower part of
the abdomen and it is by means of these two more or less parallel
lines that the amount of pelvic tilt can be determined In the
normal position of the pelvis, the bony ring of the brim of the
true pelvis is placed so as to form an angle of 60 to 65 degrees
with the ground on which we stand In this position the lines of
the lower abdomen and the buttocks tend to be parallel

Overcarrlage The iliofemoral or “Y™ ligament, when longer than
vormal, either congenitally or otherwise will allow o greater
xmount of hyperextension at the hip causing a postural defect
termed “on ercarringe * Thus overcarriage may be defined as a
posttion in stance characterized by three points. 1) The legs,
Instend of being perpendicular or nearly perpendicular when
viewed fn profile are definitely tilted forward 2) There is no
Increase n the upward rolling of the pelvis. 3) The trunk is
inclined backwards from the perpendicular The part of the body
farthest forward is the lower abdomen and pelvic brim. This
Postural defect could not be simulated, were the “Y” ligament
short, because the legs would bring down the front of the pelvis
thus fncreasing the Jordosis which {n turn would be compensated
f‘"[7)"1‘1111C|1=-‘ucddm'snlkypl:n:)ﬂs. Then the neck would be
held i a forward position. Overcarriage a fairly common pos-
tural defect, fs usually found in Individusls with Jong or slack

entous parts. Back knee hyperextensible elbowx,.ﬁngen,
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and thumbs mey accompany overcarriage because these “slack
jointed” individuals are of such a particular body bulld.

Abdominal Varleties of Posture. Numerous as these may be,
there are usually 8 number who show good muscular tension
indicated by a nearly flat line, in the lateral view from the sym-
physis to the xiphold The fat person has a lower bulge, some-

!

3 ; ht
Figure 57 Left photograph and drawing-Excellent Posture. Rigl
photegraph and drawing—Poor Posture. Narmal locdosts, nhoulda;. pelvic
tllt, abdomen, chest and no overcarriage but head and neck too far forwrard.

times drooping over the symphysls whereas the avernge body
build may hmg an upper abdominal protuberance  Children have
prominent, bulging abdomens Pre-adolescents are flat bellied
Those with a round back show lowered ribs an increase in Jumbar
lordosis and a slack abdominal wall. This has been noted also
in those showing an evercarriage
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Classifications may be determined os follows Finst degree
prominence when only a slight Increase is scen  second degree
prominence when the abdomen is definitely prominent and third
degree when thero is a marhed bulge In cases where the promt
nence {8 especially Jow or high, this fact should be noted.

Flat Chest. Variations of the thorax usually are correlated with
variations in the dorsal spine With the rise and fall of the chest
in respiraton excursions the intercostal muscles act chiefly with

out producing changes in the dorsal spine because the ribs artic

ulate with the vertebral components From the position of com-
plete expiration it is difficult to breathe with the diaphragm alone,
because of the drag downwards on the viscera. In this position,
the capacity of the chest is so diminished that seration of the
lungs is not complete The position of full inspiration, on the
other hand, is difficult to assume becauss of the tension on the
intercostals and accessory muscles of respiration. This strained
position cannot be maintained in an easy standing or sitting nor

mal attitude. Therefore as regards the chest alone the examiner
must decide whether it is being held in a position nearer the mid

point between explration and inspiration, or whether it Is in the
position of more or less full expiration. Variations associated with
a flat chest, are a forward neck and a prominent abdomen.

Hip Flexon. This deformity is usually observed accompanied
by 8 forward titing of the pelvis If an unusual extent is sus
pected, the Thomas test will determine the degree Such a test
is as follows The subject is placed in the supine position on a
flat surface The knee of one leg is bronght up and flexed until
the thigh makes contact with the abdomen and chest. This rotates
the pelvis upward until the lumber spine comes in contact with the
surface of the table throughout its entire length If the leg is
then held by the individual s hand in this position and it is still
possible for the other leg to be completely extended and in con
tact with the table, there is no flexion deformity If on the other
hand, the extended leg comes up from the table, there is a flexton
deformity present and it can be measured In terms of the angle
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made by the extended thigh with the horizontal Hip Hexton
deformities are not common, bowever except i structural dis
orders.

Knee Postures. Lack of complete extension {s tmcommon. Hy
perextension beyond the line of gravity or back knee should be
noted, if present, and the heel cords carefully examined for
possible shortening  Such shortening of the heel cords Is the most
common cause of hyperextensfon at the knee. If the heel cords
are of normal length slack jointedness may be present.

Feet. Standing, with the body weight balanced on two feet,
placed about four inches apart and slightly divergent, is accom
plished effortlessly in normal posture. Balance is maintsined bv
slight variations in muscular actions around the ankles as has been
described m Chapter V

Pronation. Greatest source of discomfort leading to a postural
disturbance is that of flat feet, “fallen arches™ or “weah ankle pos
tures ™ Actually these conditions are all due in a large part to
pronation & disturbance which varies in degree anly and i ob-
served in the position of the heels as seen by the examiner from
behind. If marked, the inner border of the foot may make full
contact with the ground and the heels cant outwardly at an anglo
of 80 to 70 degrees. Usually the heel cord is long or slach and
the indhvidoal may seem to toe out. The opposite stance may bo
observed, wherein the foot is inwardly rotated and the heel shows
a tilting awny from the center of gravity This movemest n both
instances is in the subtalar joint except in gross muscular wenk
ness as in poliomyelitis when the pronation mav take place at the
ankle foint as well Foot prints are useful fn recording these dis-
orders of foot posture. A varus or valgus deformity may be caused
by a number of diseased conditions

Metatarsal lengths should assume the proportlons described by
Morton(1952) When the first toe is shorter or more lax in js
ligamentous structures an instability will exist. This fs noted by
the examiner and must not be mistaken for simple pronation
Hypermobility of the fint metatarsal unit iz o weakening element
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in older feet. In vouth no symptoms may be present because of
greater resistance to strain, but later such a foot may weaken
Harris and Beath(1849) from a Canadian Army Foot Survey
contradict this concept reporting that no weakness should follow
a short or hypermoblile fist metatarsal unit Morton(1852) be-
lieves their ideas were based on standing foot impressions w hereas
in locomotor studies the opposite concept should be apparent.
In this sense, it is expedient for an examiner of postural conditions
to have the individual stand first on one foot and then the other
simulating locomotion In part, yet not actually walking out of
place. This dynamic aspect of foot posture will then become
dearer and disturbances of stance can be determined more
readily

Callostties. There may be a large callous under the heads of one
or more metatarsals  Such a callous has been pointed to as indfea
tive of a dropped metatarsal arch. Actually there is no metntarsal
arch. The weight is bome on all five heads with the first assuming
double that of the remaining four \ ray studfes and foot prints
will clearly determine this dynamic stance Such a callous in
dicates faulty weight bearing, the result of o short first metatarsal
or of Improper shoes or socks When calloused areas are found
on the extensor surfaces of the toes the shoes are always to blame
being either too small or improperly made so too much pressure
is applied on the toes Hammer toes usually have dorsal callosities
for the same obvious reasons.

Toe Nails. Anomalous nails are rather infrequent but shoe pres
sures may cause inflammatory nail margins  Following crushing
Infuries new nails are frequently very thick and hard. They need
special timming  When fangus infections are present nail mar
gint are the sites of painful redundant areas leading to “ingrown”
nafls. Trim nails straight across for greatest comfort. Since we

must wear shoes, as a cultural perquisite feet will suffer unless
cared for assiduously

Lateral Deviations of the Spine. These abnormalities are dasst
fied under scoliosis or spinal curvatures. The two great divisions
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are functional scoliosfs and structural scoliosts. In genexal, fune
tional scoliosis may be defined as & rotary lateral curvature of the
spine which a flexible and normal spine may assume when it is
bending to the Jeft or nght of the line of gravity Structural
scoliosis may be defined as a rotary lateral curvature resulting fn
a position which cannot be fssumed by the normal spine.

In a functional scolfosis, thers is no alteration m shape of the

Left~Dorso-rotary Is this a
functional or a struchiral curve? Right
—by naising the right

extremity high
over the head, and the left abducted to
ninety degrees
Hosts {s correctable. Thus §t is a funo-
tional type

vertebral lignments or trunk muscles Hanging from an overhead
bar by the hands will permit complete realignment to take place
However a functional scolions may be produced by 8 structural
change elsewhere, such as & shortening of one leg in poliomyelitis.
This tvpe of scoliosis may be simulated by placing a book under
one foot of a normal individual

Structural scoliosis, on the other band, shows a change of shape
of the bones length of the ligaments and strength of the muscles
of the trunk. These may be congenital In chamcter or acquired
as the result of a discase or injury A long standing functional
scoliosts may produce irreversible changes and develop into a
structural curvature  Growth factors of unknown varfabilities may
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be dominant causes of scoliosis in the
adolescent individual

The mechanfsm of balance tends to
keep the body ercet In order to prevent
falling the line of gravity is kept as near
the center of the base of support as pos
sible  Since the body is flexible rather
solid there {s alwavs present the tend
ency to counterhalance an increased
load on one part of the body by shifting
the load in another part although not
necessarily by shifting the body as a
whole Thus when standing in the erect
position if one arm is extended laterally
there is a deviation of the body as a
whole to the opposite side but also the
spine cunes laterally toward the side of
the extended arm and tends to throw
the weight of the head and upper thorax
to the opposite side To quote Lovett
“Evens step cvery raising of the arm
tilting of the head is accompanied by a
deviation of the spine from the median
plane of the body in other words by a
temporary Interal curve which disap-
pears as the symmetnceal attitude is re-
sumed * Recently the act of locomotion
has been indicated as the chief cause of
scoliosis  Faulty locomotion can produce
scoliosis It is therefore of the utmost
importance to be certain that the body
as a whole is in a symmetrically bal
anced position when undertaking the
examination

There are many other correlations of importance among which
&r¢ visual errors hearing difficulties, wryneck, right and left

a short leg muscular defects or deficlencies in the
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arms or legs as well as the trunk, abnormalities of development
of the bones or soft parts, habitual occupational postures, and
neurological disorders

Curves are always described, relative to thefr convex side as
right or left, referring always to the right or left side of the pa
tlent when Jooking at their back. A total or “C™ curve Is one which
nvolves the whole length of the spine and is all in one direction.
A double or “S” curve is ane in which there are two curves pres-
ent, one fn one direction and the other in the opposite. Oc-
casionally a triple curve is soen. Curves are named after the part
or parts of the spine which they involve, such as cervical, cervi
codorsal, doreal, dorsolumbar and lumbar The double curves are
described as right dorsal, left lumbar or left cervicodorsal, right
dorsolumbar The upper curve is always named first The curves
are fudged by a string stretched from the seventh cervieal to the
fifth lumbar spinous process The string is not hung as a plamb
line from the seventh cervical, since manj individuals normally de
viate the whole body to one side or to the other and a falso fmpres-
ston would be goined. But if the taut string is stretched from the
seventh cervical to the fifth lumbar then the curve can be de-
termined. If all of the curve lles to one side of the string, it is
a single or “C” curve If part lies to one side and part to the
other it is an *5” curve. The approdmate amount of the curve
can be determined by measuring the distance between the spinous
process and the taut string where this distance Is grestest, and
naming the spinous process Thus an individual curve may be
described as an *S” curve, right cervicodorsal one-half inch at the
second dorsal and left lumbar one-quarter inch at the second
Tumbar Such measurements are fairly accumte. The list of tho
eptire trunk can be determined by suspending the plumb line
from the tip of the seventh cervical spinpus process and noting
how far to the left or right it falls from the cleft between the
buttocks

Most cases of functional scoliosis are loft latn]l;r “c cu‘rvid
This curve can be produced experimentally In the normal in
dividual by placing apbooL under the right foot. The lcft shoulder
will be higher and farther forward than the right. The right hip
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more inent than the left The right side of the
‘l:nd(ugwglelmbo lligh‘t’lr;n:]nom prominent than the left and the left
stde of the thorax will be slightly more prominent than the right.
That is, thero will be a rotation of the body towards the right
side. Any deviation from this picture in a left scoliosis should
cause the examiner to suspect a structural change Thus {f the

right shoulder is higher or forward if the left hip is more prom}-
nent, if the rotation is in the opposite direction, or if the curve is
an “S” curve, the case should be further examined for structural
changes

In a fat individual the creases over the hips are not of equal
depth even with 2 very slight degree of scoliosis. In thinner in
dividuals this is less apparent. Rotetion is always present. A
plastic or non-rigid weight bearing column, already curved in one
plane cannot yield in another plane without twisting, and so
twisting the vertcbrae can tumn in only one direction, namely
away from the greatest weight or pressure. This is therefore
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always directed toward the concave side of the lateral curvature,

In most young adults wwho may show a scoliosts or deviation
ofthespina,mtbntrymmetryhlmt,aﬂmcﬂnnalcau&ahupﬂ
ating Correction 15 largely mdividual. Bowen, revised by Stone
(1853) quotes Roth In the use of “hey note positions™ for cor

ﬁj 2

ey ™

Figure 81 A Structural Scoliosis. Purtizl correc
tion and fusion have restored good posture.

recting thess functional, flexible curves The individual tries to
stand es correctly as possible If for example, In assuming this
position, a convex thoraclc left curve Is present, raising tho right
arm to the proper height mey bring into action certain muscles,
which will straighten the spine Sometimes raising both arms over
head or stepping a half pace to the right or left and rotating UCI;
spine may be the key position of correction. This is then assum

as frequently as possible together with a dynamfc, over correction
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exercise  Proper exerclies never correct structural scoliosis but
may aid n compensating by added muscular strength, What s
intended in this regard is cxemplified by the congenital type,
caused by a single hemivertcbra. Such o curve never grows
greater It grows longer at both ends and compensatory curves
above and below are strengthened by muscle exercising, so that
the individual fs usually healthy and well enough balanced
though not symmetrical.

Summary For examination purposes the individual must stand
erect, at eass, having removed all clothing shoes nnd sockx. Oc
cosonally limited shorts are wom but not advisedly The feet
may be parallel four inches apart or with the heels near together
and the toes pointing outwardly Neiver should the position of
a soldler at rigid attention be assumed  Es es are held on the level
and directed straight ahead. Nothing is held in either hand.
Wrists and fingers are stroight, in prolongation with the forearm,
elbows extended, to give the pase a modicumn of dynamic reality
The examiner should then stand thres or four feet behind and
observe the symmetry of the hips, level of the backs of the knees
and shoulders, being sure the head is not tilted to erther side and
that the weight is borne equally on two feet. Ankles should be
noted to ascertain the degres of pronation of both feet. If there
Is pronation on one foot and not in the other a slight scoliosls
may develop Any asymmetry should be asmyed, such as a high
left shoulder prominent right hip rotation in terms of proms-
nence of the nght or left side of the thorax The length of the
legs should be noted, as regards the level of the backy of the
knees The direction of the gluteal folds and creases below the
gluteus maximus on the thighs should be rated. If the indlvidaal
ts fat, the crenses above the hips may be great. A string should
then be stretched from the seventh cervical to the 8fth lumbar
reglon and the spinous processes palpated benenth it Any devis
tion from the lne of the string should be noted. The spinous
processes are not alway directly over one ancther Occasionally
one may be tlted laterally A scoliosls can be differentiated from
md\nwndjﬁmbythopa)paﬁanofthctpinompmaof the
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vertebrae directly above and below the one out of line. If these
are in line, then there is no scoliosis

If a scoliosls is present, it should be noted on the examination
blank as to the type direction of and amomt of curve at its
greatest distance from the string and the vertebra at which the
curve is madimal. If the curve Is a “C” type, it is classified as
functional. Campensetory curves are noted. Leg measurements
are taken If the findings are pot in agreement with those nec-
essary for a functional scoliosis the curve should be considered
structural and causes determined X mys should be used when
ever feasible. In these, as in other structural variations treatment
should always be Individually directed under the guidance of
the o

Backknees, hip flexton deformities overcardage and other mis-
aliguments are rated  Knoch knees, pronated feet, depressed chest,
protruding abdomen and chin may be observed and given the
necessary attention they deserve All ratings are recorded for
comparing at 2 later date



CHAPTER VII

POSTURE IN PHYSICAL EDUCATION

Tm: o of physical education includes procedures which may
be classificd as corrective educational hyglenic, and recreative
in character A correcthve program consists of Instructions and
exercises which promote good posture by eliminating faulty me-
chanical relations of bodily parts An educational program also
den elops motor skills as related to form and function, making
greater coordination possible in achieving nerve-muscle control
of the body In the hvglenic field, exercises should be aimed at
stimulating body vigor through superior circulatory respimtory
and elimentary efficlency The recrcative program consists of
activities which take the individual out of himself and relate him
to a group through posture building games and team play

The older “orders” used a set plan, a drill, a lesson containing
marching, military exercises, free gymnastics exercises with light
spparatus heavy apparatus, dances and games \Vith the excep-
ton of games, all of thesc activities were subjective in nature,
wherein the attention of the individual waos directed to himself
Complete subfectivity however was not achieved owing to the
presence of an instructor who always occupled a prominent part
in the leason and toward whom a great deal of attention was
directed Whether or not this confusion of objective and sub-
fective alms fafled to maintain interest and spontanelty is not
generally appreciated. These older gymmastic techniques never
theless have been given up fn most institutons In this cowntry
and abroad, where many of them were first tanght.

In the meantime there has developed a tremendous Interest in
competitive athletics, sports games and organized play Facilities
and equipment for these activities have £rown to such an extent
that nearly everyone can participate. The Interest and spontaneity
in this new development stems from the fact that the individual

(139)
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is lifted out of himself and his attention is dirccted toward some
external object. This emphasis in a physical education program
has paid dividends beyond expectations

Attention has been paid to posture by Including o number of
elements which increase mechanical proficiency of positions and
movements of the body essentially known as “dynamic posture.”
Participation in games embodies all manner of postures. As these
are related to the individual, a greater need of knowledge, related
to the effictent use of the body has become a fundamental pre-

o~

Figure 62. Use of Stature Meunuring
Stand to Demonstrute Bad and Good
Posture.
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requisite in all fields of athletics sports games and for children
through organtzed play  This is carried over Into everyday activi
ties to that the participants haye profited immensely

The ol gymnastic systems used corrective exercises but their
results wero less effective Participants had little knowledgo of
correct body posture or the phvsical means of achleving it. Sub-
fective effects emphasized muscle development and gross strength,
and results were measured by increased girths and strength tests.
The idesl of good posture was portrayed fn the artificial military
stance The chest was lifted the chin retracted with a resultant
taut abdomen and usually a strained back. The knees were “back
set” and the feet turned out at an angle of 80 degrees This po-
sition was fatigning and could only be maintained during part of
the gymnastic lesson  Mass athletic drills and extravaganzes were
the usual thing  In Germany and Rusmia these reached thelr peal.

Although corrective values in physical education have always
been stressed by means of old admonitions, such as “stand up”
“carry your head up " “lift up your chest,” and the like these had
little meaning unlesy the additional knowledge of correct posture
and body mechanics was understood. Then and only then was
there a carry-over in daily fiving instead of being simply a half
howr gymuastic lesson as was formerly the cose. In such ways
physical education justifies its existence. Young men and women
athletes should be made as consclous of correct poise and body
actions as they were once consclous of achleving a tremendous
set of muscles. The emphasis should be placed on line and func
tion rather than on muscle mass  Strength will follow

In the field of physical education considerable concern has been
rafsed by the indictment recently proposed by Krause and Hirsch-
lnnd (1954) They have evaluated groups of normal children and
voung adalts relative to their degrees of strength for trunk and
hamstring muscles as well as general flexibility Their tests have
been conducted in low back clinfcs and public schools here and
abroad. They present provocative evidence, concluding that
American children, and subsequently adults are far behind their
fumpegn counterparty Th-c} attribute these differences to our

ighly “mechanized soclety” wherein we are transported every
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where, to school and to business In buses cars elevators and
trains  These labor saving devices deny us and our chfldren the
necessary exercises required to keep our postural muscles strong
and our bodies fledible There can be no doubt of the validity
of their claims To remedy the situation, albeit their sometime
pessimism, they suggest that “muscular fitness tests™ should be a
part of every school health examination and that greater particl
pation programs should be expanded at all school levels In daily
living, thess exercise outlets are urgently needed for relief of
nervous tensfon, a malady of cur American culture.

In some of the earlier methods of teaching posture, different
bodily parts were strangthened without any idea of the posture as
a whole. Thus erercises might be gwen for strengthening the
pelvic and/or shoulder girdle without any idea of body polse.
This proved of little value unless the two were coordinsted. For
example, if the abdominal and gluteal muscles were exercised but
did not work together as rotators of the pelvis such an exercise to
relfeve cxcessive lumbar lordosis would be useless In exercises
about the shoulder girdle, the posterfor scapular muscles, the
rhombatds and lower trapezius if not particularly coordinated, the
upper trapezius will do most of the work and so defeat the purpase
of the exerciso by permitting the vertebral border of the scapula to
stand out away from the ribs Individual muscle training sheuld
bo emphasized first, so that individual muscle actions may be fso-
lated and later coordinated with special group movements. This
type of control must be developed to the highest degree In teach
ing special skills in the objective phases of physical education, as
well as in oll postural corrective classes,

Corrective Program. The time to stert corrective exercises {s In
the pre adolescent period and these may of course be carrled
over very effectively into the young edult perfod.

A corrective program may be bullt around three phases of ac-
tivitles First the introductfon of the gencral scopc of the planned
action Secondly a review of the findings of tho orthopedic examl-
nation and thirdly the organtzatfon and teaching of the exercise
system should be carefully coordinated by all concerned
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General Scope  In outlining the general plan of the proposed
work, the importance of case and efficiency of movement, in re-
lation to general health should be emphasized. The subjective
method va. the objective method of teaching should be exp

showing that once the correct knowledge of body structures and
movements are understood and lcarned, it becomes a part of the
individual in his everyday life, whether in work or play An ap-
preciation of body mechanics in relation to athletics and dally
Living, should be emphasized. The pupil should also be reminded
of the possibilities of fanlty posture during resting periods
whether standing, sitting or lying Standing at ease does not
necessarily mean slumping nor does sitting mean half lyfng

Personal Interview  The defects revealed by the orthopedic ex
aminer are then discussed with the individual, in terms that can
be easily understood. In this instance the four photographs tahen
during the general examination at Yale Unversity are invaluable.
\feasurements and relations are poluted out that are good and
emphasis is placed on those that lend themselves to correction.
Visual aids of this sort are useful in all physical educational efforts
A goal is deseribed to the individual toward which everyone con-
cerned will strive This is the moment of considerable Importance
to the physical educator Here, he or she may make ar breck the
entire program  Motivation is necessarily an imperative point to
develop Hidden ideas within the individual's mind mav be

brought to light. Much good can be dome if sufficient time iz
devoted to this type of interview

Systematic Teaching. The third phase deals with the organization
and teaching of the excrcise system It fs often necessary to work
with groups because time and personnel do not permit individual
instryctlons. However groups should be small so that the quality
of lnﬁr:cﬁon may simulate individual standards as closely as
possi

Good Posture Groups. Postural instructions are advisable even
for those individuals having good posture as this will often pre-
vent the development of defects. The preventive group is usually
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small. In teaching this group general aver-all developmenta! exer
clses are needed, plus instructions related to body mechanics and
good posture

Poor Posture Groups. The first group would include cases with

poor tendencies expressed in mikd or first degree defects, especially

those with a single defect such as a first degree neck forward

g:fa{uon or first degres overcarriage in the absence of any other
ect.

The second group always the largest, includes second degree
defects of kyphosis lordosis and scoliosis with at least a one-half
inch list.

The third group includes third degree defects of all types.

Group Size. The maxunum number of subjects in a class should
not exceed twenty for the preventive group sixteen for the fimt
and second correctiyve groups and six for the third because of the
amount of individual attention usually desirable

Exercise Program  Usually consisting of at least three lessons a
weel of thirty minutes each. Such a program may well be de-
signed as has been that used at Yale for a considerable time with
s0me success.

The room in which the class meets should be well ventilated
and lighted It should be free from other activity Interference
so that the entire attention of the students may be devoted to
their exercises The equipment necessary should tnelude mirrors,
pads or mats for the exercises dane on the floor and the mirrors
full length and movable 10 that observations are possible of the
back, side and front of a student. A Join cloth or short tights
should be worn  All muscle actions and body alignments should
be Leenly watched. The range of motion of the shoulder jolnts
should be fudged at this time, since inability to raise the arms
fully may result in disturbancs of body alignment es has been
described. Faulty positions of standing. sftting and lying are
pointed out and their correction deseribed. The correct sitting
position instead of the half Iying or slouching position 1s empha
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sized. The lower back should alwavs make contact with the
back of the chair in sitting

An instructor should correlate all excrcises and positions of the
body with activities of everyday life Such a dynamic approach
to posture buflding Insures rapid learning  For example m mose-
ments such as forward bending the abdomen should he retracted
and the Jower back flexed simultancously as the lungs are emptied
by exhalation just as one bends to plick up a light weight object
from the floor If the object is heavy the knees are bent in the
same act of flexing the spine When raising the arms overhead,
there should be a coordinated lifting of the abdominal muscles
together with deep inspiration and flattentng of the lumbar spine,
us in the act of reaching oy erhend toward a high shelf

Dunng all body mo\ements muscles act reciprocally For every
effort In a given direction produced by muscles contracting there
fs a reciprocal contraction of apposing muscles in order to main
tain coordination and control For example in bending backward
the lumbar spinal muscles contract together with the abdominals
The latter control the movement while the former muacles are
the active motors

Whenes et there Is a weakness and lengthening of a group of
muscles there will be found a tightness and shortening of a re-
clprocal group In this respect an exaggerated lumbar lordosis
usually has an accompanying oy erstretched and weak abdominal
muscle component. By the same token a dorsal kyphosls will
usually hay e overstretched spinal muscles and contracted anteror
shoulder musculature Sometimes the abdominals are likewise
weak and the hips are slightly flexed. In overcarnage alone they
are stretched and weal. Here the gluteal muscles are apt to be
contracted. Such exercises as are here applicable may be classifled
:t;]trdthr;g and strengthening in character When combined

coordinating cxercises poise may be expected. Good

t‘ﬂ:e‘clt l;:ltmn;l;:\cd dlmugllllowell i.g,tegmted instructons Pﬂ?:;
€0
o defects by stretching and strengthening ex

Stimulating exercizes leading to body poise are combined with
the necessary comrective types of movements 5o that a dynamlic
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posture a readiness is the end result, Tenston is reduced by freehy
swinging, rhythmical motions of the body repeated in sequence.
Standing, sittng, walking and nmning are taught in good order
each by means of selective efforts well timed and coordipated.
For example the mstractor should describe the exercives about
to be performed. Each individual will then carry out these specific
movements slowly and at the command of the instructor The
thythm can be counted out by the participants led by the in-
structor Individual tHming may be encouraged and soon each
exerciser can be allowed to proceed on his own In this manner
easy fluid and graceful movements are achieved and good posture
is assured.



CHAFTER VIIL

CORRECTIVE EXERCISES
FOR STRENGTHENING

Figare 83 Everche One

Stttng trunkbendjngfmmd.l-‘ur
trunk and back leg stretching in
Bexon.

Positfon  Sitting with legy flat
and trunk st right angles to the
Boor peck firm with elbows well
back and shoulder blades well ad
ducted.

Movement. Bend and poll
trunk forward as far a3 posxible
then slowly raise tnml. to starting
posiion The knees should not be

be evenly curved it entire length.
shoald stact {n the kewer back with

(147)
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Figure 64. Exercise Two.

Squat rest knee stretching
and trunk bending For trunk
and back leg stretching
flexion, similar to Exercise One

Posttion  Squat rest with
Lnees together palms flat oo the
floor and wrbsts near toes.

Mocement Stretch knees to
strafght leg position, retracting
the abdomen, pushing out the
humbar spine and fexing the
head and neck. There should
be an even curve from hips to

with the wrists nesr tocs o
Mastrated.
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Figure 65 Exercise Three

Standing. trunk foncard bending For trunk stretching In flexdon.
Position Fundamental standing position.
Mocemrn“:dslowiy bend trunk forward and dowmward retracting

the 13 To make this exercise mot
effective, keep the legs as nearly as possible. Do not
slow hips to move be o3 Tustrated. In raising trunk, start from
base of spine and slowly move upward, g fundamental position
while i cHon of the abdk of the
glutesh,
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Figure 68 Exercise Four

Sitting trunk tichting. For trunk fexibility

Position  Sitting, neck frm with feet spread
Chest high and elbows well back.

Movement Slowly twist trunk as far as pomsible
to the right or left, keeping head erect, elbows well
back, and the trunk st right gngles to floor at all
times Ifd\emcvvmm!hdmcd!nnntdy rght
and left, there should be a decided pause at the
starting position to prevent a sovenly mving from
nde to dde. The subject {llustrated has relaved too
much in the lower back and alxdomen.
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7 g-»:"tv-"!.j,f‘"
Figure 67 Exerche Five
Kneeling on hands and Loees, trunk and sinking. For trunk

stretching in fledon.
Posttion hneeling with hands and knees on the floor trunk relaxed.
Motement Slowly lift bacl to a well rounded curve retructing ab-
domen, fledng hesd sharply on the chest. Relax dlowly returning to
starting position.

SURSREY M

Figure 68 Evercite Six.

Kneeling crouch. back stretching. For shoulder and
dorsal spine stretching m extension.

Posttion Kneel, then sit on beels with forehead on the
floor arms extended over head, back well rounded.

Mocement Push forward until thighs are perpendicu-
Lur to floor Leeping forehead and chest as low x5 poesible

arms fully extended. Abdomen should be well re-

tracted fn returning to starting position.
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Figure 69 Exercise Seven.

Same as Exercise 6 except the start & made from the knecling
tion with thighs perpendicular to foor as fThustrated. There
sliding forward but instead the shoulders and thorax are dropped,
allowing arms to fully extend.
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Incorrect

Figure 70 Excrcise Eight

Kneeling trunk bending. For lateral trunk and intercostal stretching.

Position hneel on the left knee with the right leg extended sideward.

Trunk # erect with arms extended over head. Abdomen {s retracted and
battocks contracted.

A Bend trunk sid d toward the ded leg without relaxing
at wabit. Lift ribs on the high side, stretching upward. Hald the lower

trunk frmly with no twisting and keep arms well extended with elbows
straight. Execute cxercise to both sides, left and right.
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Figure 71 Exercise Nine.

Stiting back strstching For overcorrection of dorsal and lumber
curves

Position  Sitting with knees drawn up end spread, with soles of
feet together arms are pansed between knees grasping ankles from
the outside. Keep head and trunk erect.

Moovement-Pull shoulder blades together a3 far a1 posxible against
resistance offered by the grasp on ankles, keeping shoulder girdle
well down, Trunk should alerays be erect or a little forward of per
perdiculer  In long armed indtviduals, grasp should be suficiently
forward on the foot to maintain a perpendicular position. The pull
thus effected should reverse the dorsal curve winke the sitting poal-

ncvrrbcuscdwﬂhchﬂdrm-rdhypaﬂaibla



Figure 72. (Upper) Exevche Ten,
Lying om beck: trunk ralting  For abdominal strengthening.
Pasttion. Lying on beel with arms dowen at sides or resting on
thighs,

Mocement Slowly robse trunk high enough to hft shoulders off
floor rounding the upper back. Slowly mroll to the starting position,
Ghiteal ction shoald be d througt This exerche
can aho be carrled out from the neck frm”

In progression, the trunk can be rubsed to half sitting (4% degrees)
and full sitting (90 degrees) position. When reaching a full sitting
position trunk is erect and not rounded.

Figure 73 (Lower) Exercise Eleven.

Lying on back knee roiting, leg sinking. For strengthening ab-

dominals and ghuteals. -

Position. Lying on back vwith arms along thighs or extended over
bead, neck firm.

Mocement Fully fex the knee and thigh on shdomen. With
stl] flexed, the leg to a perpendicular poxition with
dominals and glateals fully contracted to fix pelvis. Then gradually
lower leg to tho starting position. In the jlustration, (1) indicates
starting and finhhing positions- (2) the fully flexed knee- {3) a
perpendicular position, and (4) the descending leg.
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b T _
Figure 74. Exercite Twelve.

Sitting knes raising. For strengthening abdominal muscles,

Pasition. Sitting with legs flat and trunk erect. Hands may be placed on
floar back of hips for support, (1) hips firm as illustrated, (£) neck frm,
or (3) extended over head. Thess positions are taken progresuively

Movement From starting position fex hip and koo as fully as possible
vwithout changing posttion of trunk, Return to starting positon as {Thstrated.
Exercise should be done with one leg st a time, followed by both I
together At first foot may rest on foor throughout exercise but later
be elevated as strength permits
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- T o
Figure 75. (Upper) Excreiss Thirteen.
Lying on back: lumbar spine flerion. For itensive abdominal muscle
strengihening.
Potwon.LyLn(u-nbadrwﬂ.h:rm:-tddumdrFmd a few inches from
thighs, Knees and thighs are flexed on abdomen.
Movement Drsw knees to point of chin, keeping head an the floor  Keep
heels as chase to buttncka as possible. Do not carry knees beyond chin be-
cause such action would take the Joad from the shdomal muscles.

Figure 76 (Lower) Exerche Fourteen,

Padtbn.Lyhgouh-ckwiﬁ:hmd:mup.fcetouﬁwrtndbed:dun
M arms at side or over head,
ocement With a freo swing of arms, ralse trunk to a stting position
bringing forehend to knees, hand grasping anlles, legs or knees. Free
and return to starting posttion. Gmpunbe&mddnwughuﬁummm
i the proportions of arms and trank permit.
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Tigwe 77 Exercise Fifteen

Lying face down Arm, leg and chest madsing for back strength-
ening.

Pasition Face down, legs together with toes pointed, sxns st
sides neck finn, or over head to meet exercho requirements.
Motemant A groat many movernents may bo executed from
this potition, With arm aver head, ralve one or bath srms a1
lustrated. With srms st sides, hips & 7afe ono ot both legs
Thmmmlﬁncmghmddsubhmmdkgmmngsww”\;bm

on hips ncckﬂrm.um%smummwﬂhmmuhcg;\ﬁlé

[
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Figure 78. Exercise Sixteen.

Sitting position; Arm stretching
and bending. For upper back
strengthening. _

Position  Sitting, with trunk at
right angles to floor abdomen ro-
tracted, head erect and hands on
hips.

Afopoment  Slowh rmbe arms
laterally- then bend elbown to
neck fm position and  slowly
stretch arms over head as |l
lustrated. Retum in reverse order
\nintain o Jow position of shoulder
girdle throughout movement.

Trunk raidng {n Aneeling position with support For back
strengthening.

Position hneel, with thighs at right angles to floor neck
ﬁ‘.:nndmkbmtfmd,whhfmehndraﬂngmtho

Motement Rabse trunk to a pasition parallel to foor
thoulder blades well adducted and thighs perpendicalar
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With Support Without Support _

Figure 81 Exercise Nineteen,

Same a1 Exercise 18 without the amistance of fostructor
but with wall support.

Position. Standing with back touching wall and heels
severn] Inches removed.

MMocement Same as in Exercim 18

IMostration shows correct position, but with two com-
mon faults (1) feet are toeing out instead of being
pml]d,lnd(!)hendharﬂedtmfufmwnﬂlmum

shows extremely relaxed position without vall support.

161
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Without Training \ohmmrl)m Attempts  to Without Trafning
prove

Figure 82. Exercase Twenty

Same a3 Exercise 18 in free standing position.

It might be well at this point to consider some of the faulty positions
wsualh met with when teaching hmbar fattening and shoulder blade
adduction, generally considered the basis of all poshmal tmining.

ITrustrations are thote of a previowsly untrafned subject during the first
lesson. 1} \ormal standing position of subject. 2) Subjects own fdea
of corect posture  3) Attempting to carry out lumbar flattentng. This
hat resulted in on focorrect use of upper trunk muscles bringing Into

—_—
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i bd, Yg, internal Is and b as wrell

as the stermoclddomastold muscles and the platysma, resulting fn o
rounded back. Correction of upper back dkorder by means of shoulder
blade adduction and relaxation of upper trunk muscles i observed. The
same sequence in s younger subject s demonstrated. 1) Normal stand-
ing pontion. IThuttion shows the subjects attempt to carry out the
1

trunk muscles has developed a strained positon  The Bod:
khh-lywvﬂb:lnncedbutrbmﬂdcrghﬂchltﬂedtwhlghmduec{
are too rigidly contracted.
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Figure 84. Exercise Twenty-one,
Pelcic flattening in prone lying position For co-ordinating pelvic
and shoulder girdle

corrections.
Posttion. Prone lying, hips firm, neck irm or arms extended over
head.
" Contract abdomipal and ghitesls to flatten lumbar

as in the standing position. If s E1mhcrrucd
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Figure 85 Exercise Twenty-two.
Arm retring over head for scapular muacle ond shoulder girdle control.
Pasttion. Fundamental standing.
Mocement- Slowly raise arms forward over head and Jower sidevrard and

Arm exerches may also be carrled out In positions such as sideward or
forward raiting, and they may be combined with stretching ond bending
from the neck firm pasition.
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A bz 2]
Figure 85a.

If disease factors in the shoulder joints have been
exchrded during the ph examination, limitation
of motion can be & to muscle binding or
Upmtmudghmennndtu’rtchhgcanbomrrkd

out by means of the following exerciees. With
subject in a sitting position, legs flat, trunk erect,
neck firm, the instructor applics pressore with the
knees to the domsal region of the spine and at the
same tme draws backward as {Tlostrated. The subfect

must be cautioned not to resist this stretching but .
fnstend to assist by lifting head and drawing bach
shoulder blades.

Figure 88 Exercise Twenty-three

A second exercise 8 carrded cut with the subject In a supine
position, knees and hips fexed as fully as posible to flatten the
kombar spine. Arms aro extended over hend and stretching resuhs
from pressure downward on tho elbows. An Inabflity of the subject
tn the latter exerche to touch arms to the foor indicates an increased
lumbar curve. The same apparent diffculty would be present when
a mechanical obwiriction B8 caused by an ncreased dorsal kyphosts.



Correctice Exercises for Strengthening

Figure 87 Exercise Twenty toor

Heel rotsing and knee bending Exercite for in
creasing sidll in balancing.

Posttion Fundamental standing.

Mocement Contract gluteals and abdominnls and
adduct shoulder blades Raise heels and skowly bend
kniees. This exercise should be carried out in half knes
bend position and later with increased shill, thould be
carried out from a full knee bend. The thigh sdductors
should be forelbly contracted to keep legs tn alignment

to prevent an outward bending at the ankles At
time, particularly on heel rnhi‘:;gnndlowcdng

167
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Figure 85%a.

I dbense factors in the shoukder joints have been
exchrded durtng the phvsical examination, limitation
ofmothncnnbelth'ﬁbuttdmnnndabmdhgor

hing can be carrfed
out by means of the foﬂcrwing ‘exerclses  With
subject in a sitting position, legs flat, trunk erect,
neck firm, the instructor apphies pressure with the
knees to the domsal region of the spine and at the
same time draws backward as {Thutrated. The subject
must be cautioned not to resist this stretching but .
instead to assist by lifting head and drswing back
shoulder blades

knees and hips flexed e fully o

ar spine, Arms are extended over head
from pressure downward on the elbows An iabflity of the subject
mdxhnuuudscmm:hmmthoﬂomhdhmnnlnamed
lumber curve. The samo apparent dificulty would be present when
a mechanical obstruetion 11 caused by an increased dovsal kyphasit.



Correctice Exercises for Strengthening

Figure 87 Exercise Twenty tour

Heel roising and knes bending. Exercite for in-
creasing skfll in balancing.

Pasttion  Fundamental standing.

Motsment Contract gluteals and abdominals and
addoct shoulder blades. Ratse beels and slowly bend
Lnees. This exercise should be caried out in half knee
bend porition and later with increased skill, should be
carried out from a full koee bend. The thigh sdductors
should be foraibly contracted to keep lexs in alignment
and to prevent an outwand bending at the ankles. At
Do time particularly on heel mising and lJowering,
should the ghuteals or abdominals be relared. Trunk
should be held in correct position with shoulder blades
adducted.
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CHAPTER IX

SUMMATIONS

Doumm the human upright camsge of mans body has
been derived from the horizontal posture of the anclent quadru
ped This vertical adaptation began as a mutation, probably
during the early balf of the period during which the primate
stock came into being The prehuman and other anthropoidal /
units diverged from an earlier stem Some postural features
therefore, associated with an erect carrlage of the body were con
sequently icherited in part by the other anthropoids, the gibbon,
orangutan, chimpanzee and the gorilla. These compare with man
in many anatomical and physiological adaptations yet man s pos-
ture and locomotion is distinct and unique. This rapid adaptation
of man to his environment represents an example of Sympsons
“quantum evolution.”

Many factors have aided in this process. For example, the
development of a “sight brain™ (binocular vision) from a “smell
brain " greatly enlarged cerebral hemispheres gutomatic fume
toning of the cerebellum determining postural reflex habits, pre-
adaptations stemmmg from primate arboresl life ond greater
efficiency of muscular power for maintsining the erect position
by an increase in sze and position of function of the gluteus
maxtmus and the erector spinae Man stood erect with a good
brain free hands coordinated to his eyes capable of calculated
movements for survival. It is what man did with this successful
arboreal adaptation, when he became a terrestrial biped, that
counted most. He has been a success because of later cultural
developments subsequent to his permissive evolutionary origins.

Environmental factors influencing mans posture, with their
adaptations and dispositions are related internally to physical
growth and externally to special activities conditioned by his
cultural demands. These are further directed by the tndividual's

(168)
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inhented body matrix with its many growth patterns operating
on plastic dvnamic structures to produce numerous varfeties of

Wolf's law defines the structure of bone in the adult as related
to internal and external architectural stresses Body size is con
trolled by the law of squares and cubes in which the size of a bone
is detcrmined by the weight it must support  Thus a femur whose
surface area is the square of mans femur will support a weight
that is the cube of mans weight. This explains the relatively
small size of the bones of a gorilla compared to the great weight
they are able to carny about. On the other hand, man is unique
among the primates in possessing more bone per muscular unit.
Thus is probably demanded by his crect posture for stability pur

poses.

Growth and development of the individual begins within a
fluld medium contained by the uterus  The resistant yet elastic
walls and the organ s shape influence the foetal position of flexion.
Along cons exly cuny ed body results with an uncotling, 5o to speal,
taking place at birth  Gravity then begns to play an active part
in the infant s posture.

Durmg the first year of life the child may be influenced con
siderably by its position relative to the horizontal surface on which
it must rest. Extensor muscles of the neck back and thighs are
more responsive and quite strong This difference m muscle
pawer greatly conditions the infants postural capacities A slack

for example usually made worse by overfeeding of
liquid food, leads to a slower sitting time and later retards
standing erect.

Portural reflexes play an important part, as exemplified tn the
early duteh or grasp of the hands and feet, lost after a few months
unless the child is mentally defective Reflexly reaching for the
flat surface when lowered from above and the abduction, ad

n movements of the hallux are autonomic reactions, to-
gether with the Babinski which are usually lost at one year of
Age- In this regard, upper extremity reflexes are usually lost at
11 early age while other refleses of the lower extremities are re-
tained for postural purposes Thus the cercbellum continues its
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reflex controls throughout life while the cerebrum retains only
afew

When the child has sufficient strength to support its own head
it will sit up. The long spinal curve, open anterforly is soon al
tered to include a slight lumbar lordosis on standing Rapid de
velopment (strengthening) of the gluteal, the erector spinae and
the hamstrings muscles aids fn these mechanical adjustments,
Bowed legs knock knees and slack heel cords may be normal
variants of lower extremity postures and are of little significance
unless marked in degree.

Thus normally early childhood is punctuated by a prominent
abdomen, slight hunbar lordosis a convex upper back end less
than full extensjon of the knees and hips A child may begin to
roll his pelvis upward and forward Feet are often relaxed, as
are other bodily structures thought to be so because of the latent
hormonal effect from maternal sources Mild foot pronation, es-
soclated with slack heel cords and an epparent “double jointed
ness” may persist pormally only to diminish under the demands
of use. Clothing may have a limited effect, but the diaper is
usually innocuous Internal tibial torston may persist for a Hme.

Pre-school aged children must be well shod and stockings
should be large enough The abdominal relaxation of early child
hood may persist in some degree and should not be treated with
a support. It will usually correct itsclf Selected wheeled toys
are useful Relaxed feet are usually self correcting elements,
unless real deformations are present. These latter need orthopedic
wedging of inner heel margins.

The middle childhood period, between six and ten years of age,
marks the time when individual body types asmert themselves.
Sexes develop equally with the girl child more refined texturnlly
The nizes and dispoaitions of parts are similar with the girl child
beginning to grow heavier and taller earlifer hnees are now fully
extended when standing but not when running The lumbar
lordosts increases and the abdomen may still be prominent. The
chest is flat and the ribs held down because of the pull of the
abdommalis The dorsal spine Is stralghter though the shoulders
may appear ronnded. Pronation s less An increased general
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activity takes place with growth  Flexibility is great. Decelera
bon of growth In this age group should lead the physician to
suspect some disorder

Pre-adolescence is characterized In greater growth In stature
and weight of the female child  Coordination increases and while
the male child scems to be more clumsy at this time ho actually
Islessso Close study fndicates greater shills are present relative
to body mor ements. He is only more sclf consclous and shows it
through aw kwardness  Corrective cxercises are the most effective
at this period. Deterforation of growth centers may make their
appearance preceded In a deceleration of growth.

Adolescence shows greater varlations related to internal en-
vironmental influences  Girls decelerate in statural growth and
develop feminine proportions  Bovs grow for two to four more
years and masculinize (muscularize) at individual rates These
rates need careful study o that fatigue, so commonly present,
veed not be a destructiv e agent. Exercises games and particalarly
coatact sports require great selective particlpation  Slow ma
turing youths should be greatly restricted by alert, aware coaches
and physicians This #s a time when seyere strains and sprains
tre commonly encountered. Other elements are similar to those
of easlier ago groups with however a diminishing of back and
Jower extremity flexibility predominating Growth of the latter is
proceeding at a very rapid rate.

The young adult Is the individual end result of all that has gone
before for better or for worse If the latter corrective exercises
for positioning, increased power of muscles and skills in body
movements are very effective Programs of educational institutions

be carried on throughout this time zone of opportunity
This is the moment of greatest physical and sexual activity Both
may be channeled better if intelligent supervision is permissive.

Normal posture is difficult to define because of the dynamic
SPects, too often forgotten It is a fluld state an absence of stratn
* near relaxntion in the erect stance, that permits graceful move-
Tt’ with the least expenditure of energy This Includes more
M::m physical efforts and is hence a corollary of locomation.

¥ bipedal stance can be effectively accomplished only if
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energy is saved in the doing thereof Ho learns the trich through
“a natural experimental method.” A chimpanzee never learns to
run in the erect position. Dogs do 5o rarely with a tremendous
effort. A child does pot accomplish coordinated locomotor habits
for running well until at least the age of three Some reporty in-
dicate a necessary Jearning period of seven years

Other definitions of normal posturs are suggested, but eech
investigator may invent his own. Psychobiologists have contrib-
uted an interesting concept, suggesting that posture is a specles
(man) adjustment, including attitudes of position, coordinated
with behaviors In this monograph “normal posture” is defined
by the authors as the average or mean of a large number of postur
al studies made under the circumstances On the other hand
“normal posture” for the individual as opposed to the group
normal, is the position assumed habitually by the individual. This
determination starts with the feet and 1s related to the most offi-
clent position for knees hips back, shoulders and head. It vares
with body types The army serfes of anthropometric photographs,
together with numerous other studies are the sources of the
authors ratings of pormal posture. These posture concepts are
probably valid but are also fndicative of the nesd for better
methods of preparation and training

‘The mean posture of man is not ideal by any means. Ideal
posture is only observed in the trained (ndividual. Cultural factars
definitely contribute elements toward achieving posture. For ex
ample the abolition of child labor in the western world has re-
duced fatigue fn pre adolescence. Well organized sports programs
are very effective. Compulsory education to an older age, usually
untll growth has ceased, has given opportunities for physical
education that pays tremendous dividends Man s posture should
become better each decads, modem mventions of transportation
to the contrary notwithstending The opportunities of developing
good posture exst, peeding only greater exponents of training
programs coordinated with the parent, the child, the fnstitution
and the educator Methods of accomplishing thess worthy ends
are proposed, including special exercises.



REFERLNCES

Alablom, B.: Stemding snd Sitting Povtwre A, B \orliska Bolhandcln, Stock
bolm, 1918,
Amer, LB 1 The Seqoential 1 atterning of Prone Progression in tho Human Infant.
Gonct Prychol. Momogr 19 409460 1037
Beauapm, JV  snd Bentron, JW i An Electromyognaphle Study of Certatn
Muscles of the Leg and Toot in the Stnding Position.  Swrg., Gynee, Obst
58.602-606, 1051,
Baldwin, BT: Phyrical Grouth of Children from Birth to Maturity ia Studies
n Child W clfere Iowa City Univenity of lows, 11 1931
Bayley “\ancy Tables for Predicting Adult Hleight from Skcletal Ago and Pres
ent Helght, ] Pediat,, 25 $9-81 1818
le-;,R.R.x Morbldity and Morphology  Bell. Johns Hophine Hesp, 23 383-379,
1915
Berprun, Ci Uber die Verlultnisse der W armeolooomte der Thiere ru threr
Growe.  Gottinger Studien 1.315-708, 1847
Bowen, BP, Betsced by Stone ILA  Applued Anstomy and Kinexiology T Ed
Phadadelphis, Lea and Felsiger 1033
Beadford, EML1 Spinal Cunves in Growing Clildren. Boston Med. & Surg ]
May 18, 1821
Beame, W, and Fhicher O\ eber dem Schrerpunkt des em Kiepers
wet Rlucksickt euf dic A ng dex devichen Infenteri Abh d. Math-
Py Clewe dl Sachs Geo, d. Wimensch Dd. XV 8§ 550672 Leiprig,
S. Hiszel, 1880,
Gark, W.E. Lo Groa Hiddory of the Primates 3rd Ed, Loodon, Trustees of the
British Moseom, 1633,
Cold Spring Herbor Symposts on Quantiative Blology Orlgin and Evolution of
A, Val, 15, The Biological Laboratory Cold Speing Harbor LI, NY 1850
Colton, 115.1 Biped Habit. Schent Vonzh., 31 81-85, Joly 1830
LA Crambwtlon of 1383 Yale Freshmen, J Bons & Joint
Sey 4247 1990

Thomes k. The Validity of A erior Spinal M Re
serrch Quert 2,101 1831
Dodia, EO A Tertbook on Ecolution, Philadelphiz, W B. Saunders Co. 1852,

FB8, )01 The Infured Bock end Its Trewtment Springbeld, THools, Charles C
Thomas, 1840,

Enkxn, CE. Locomotor Types sod Body Proporttons {n the New \Word
Privates Anet Rec 11224 1053

Filimubonk, B Critical Remacks on the Evolution of the Sepiens type. Ex
Perientle, H(8)214.230 1651,

Fadd MW A New Method of Recording Posture. ] Boms & foint Serg
5737758 1093,

(173)



174 The Diagnosis and Treatment of Postural Defects

Godf, CW 1 Evulutionary Status and C Marphology of \lan. Am. Acad,
Orthop Surg, §:212 218 1949 Amn Arbor Mich, JW Edwards

Goff, C.\Y  Giowth Determinabom, Am. Acad Orthop Surg  Instractiond
Course Lectures, 7/160-168, 1851, Ann Arbor Mich, J VW Edwards,

Gof C\W Mean Posture Patterns with New Postoral Valoes. Am. | Phyr
Anthrop, §.335-346, 1851,

Gaf, CW : Osthograms of Postare. | Bone & Joint Surg  34-A.115-123, 1052,

Gaff C.W : Orthopedic Examination of the Growing Child. Am. Acad. Orthop,
Sarg, 9 73-84, 1652, Ann Arboc Mich, JW Edwards.

Goff, CW 1 Posture fn Children. Clin. Orthop 1-06-70 1853,

Gaff, CW\ 1 Legg-Calué Perthes Syndrome and Related Orteochondraser of Youth
Springfleld, IMingk, Charles C Thomas, Publither 1054,

Goldtircult, J.E, Brown, L.T, Swatm, L.T., snd Kubhns, ] G.t  Esseatiels of Body
Aechanics. 5th E, Phisdelphis, J.B Lippincott Co, 1032

Gordon, . The Healthy Child. Ib Many Disgubes. Brif AM.J, 1-611-621, 1051

Gregory W.K.. The Uprdght Posture of Man A Review of Ity Odginal Evolution.
Proc. Am. Philosophicel Soc., 67 339-3T4, 1828,

Greulich, W W, Dorfman, RI, Catrhpole, HR., Soloman, CI, and Culotta,
CS 1 Somatic end Endocrine Studies of Puberal and Adolescent Boye, VI, 3,
Sodclety for Rescarch tn Child Development, Nat. Rosearch Councll, T ashing
toe, D C., 1848

Harrls, RLL, and Besth, T: The Short Flrst Metstarnal. J Bone & Joint Surg

31-A, 3.553-585, 1649,

Hauser EDW  Disoases of the Foot 20d Ed,, Philadelphts, W.B Ssunders, 1850

Hayes, Catherine; The Ape in oxr Houzs New York, Harper 1651
HII, W CO Mans Relation to the Apes. Man, Yo 257 1950,

Hines, Marion; The Development and Hegression of Reflexes, Postures, and
Progrestion in the Young Macsque Coutributions to Embrpology 50-153-209,
1042

Howorth, \LB  Dynsmio Posture. Hysiee, 25 198, 1047

Jones, FW\ 1 Malimerks of Mankind. Baflliere, Tindall and Cov, Londan, 1648,
Keith, Sir Arthur Menders of the Matwed Philadelphts, J.B Lippincott Co,
1019
Kelth, St Arthur: Development of the Updght Posturo fn Man Brit. MJ
1451 1883,

Lendall, Henry O., Kendall, Florence P, and Boyton, Dorothy A Posters exd
Pain. Balttmore Williams & Wilkins Co., 1052
Kiphuth, R How to be F# %h Printing. \ew Hiven, 12lo Unty Pres, 1833
Krans, H, and Hischland, AP  Mintmum Muwculsr Fitnes Tests fn School
Chuldren.  Reseerch Quart 25.176-188, 1954
Kretchmer Emst Body esd Charecter Berlin, Koerperban und Chanskter 1800,
Krogman, W.A  Growth of Men. Tabulee Biokogical, Groctsche! and v Amema-
metr, Den Heg, 1041
Krogman, WM A Handbook of the Mesrsrement and Interpratation of Height
end W c1ght i the Growing Chitd. Sockety for Resesrch tn Child Development,
XIm, 3 1950,




References 176

Kooy, JG Khin, A Began, I, Williame PC. and Crome HE. Potturo and
It Rlatimuhip 1 Orthopacdic Ditabilitics Teport of the Postare Comm of
the Amer Acad. of Orthopaedic Surgery  Chicago, ITL, 1047

Koba, RA, and Macht, M B 1 Refiev Acthy In Spinal man Bull Johns He phing
Hoap, 8143, 1019

Lapkhes, Pard, A1) 1 Peronal Comwnenteation, 103

Lee ] and Brown, LTt A \cw Clart for the StandardUation of Body Mechanks,
1 Bome & Joint Swrg 5753750 1923,

Lesdram, FC, The Pathologty of the Upright Postmre from Studics n Aedicine
2 vohane of papers in hooor of Robert Word heeton. Springficd, Hiinok,
Charles € Thomas, Pablicher 1931

Lddell, EG.T and Sherrington, CS @ Reflacs In Response 1o Stretch { Myotatic
ReBezcs) Proc Roy Soc Lendon, B96-212 212, 1024

Linegird, Bengt.r Varations fn Hiuman Bady Build, { Acta psyclifatric et neurolog
fea. Supplementrm 58) Copenhagen, \ond gaand, 1053,

Lonett, R, Ober I', and Brewster A1l Lateral Curvature of the Spine and
FRound Shockders. Philadelphla, The Dlakiston Co., 1631

Lacland, C.. Himan Phyriology  Loodon, Macmillan, 1815.

MeCGraw A B \ewvmuscular Development of the Homan Infant as Evem-
PhAed f the Achbevement of Lrect Locomotion, ] Pediat 17747 771 1840

MxEvan, CG, and Home EC.t An Oljecthe \ethod of Grading Posture
Rerewrch Ouart 3 144, 1032,

Mertin, WE; Bade Body Mensnrements of School Age Children. (Handbook for
Schoal Ofictals) U.S Dept. of Health Tducntion and Welfare Office of Edoca
o, Wahiagton, D C, June 1633,

Veredath, JLV .. \orth America Negro Infants: Size at Birth and Growth During
e First Poctatal Year [Twman Biol,, 24:290-308, Dec 1852

3oore, Bi Men Time and Fosulls, The Story of Lcolution. New York, Alfred A.
Kaopd, 1553,

“T; DJ.. Evolotion of Mans Erect Postre ] Morphol and Physiol 43

Yatoo, D¢ Human Locomation end Boly Form. Baltimore, Willlema and
Tkins Ca., 1652,
Ao, V.. A Field Study of the Ch c ice Paychology Mono-
ez, 3 Johes Hopling Prews, 1631
Nimen, LAY The Ape Colony tn Florida, Animal Kingdom. Vew York Zoolog!
ool Sockety 67 6, 104
Cow Bi Soondvbots o, bet Anthropoid lich dem Goxlla.
Z Ashrop  1.906.92] 1831
P'f_:m’G ad Higgoas, RA  Development of Stiting, Standing and Walking
Resred with Optimal Pediatric Care. Am. ] Orthopsychist
1088119 1949
a2 E The Evolution of the Homan Pelvis in Relation to the Mecbanks
m“‘;gmrmw Papers Peabody Mus. Am Archeal and Ethnol 11.255-
L
AH and Wiader EF  The Postural Devel ¢ of Infext Ch
pow Virven, Yale Unty Press, 1052
Nomg gy 51 Men and the Vertebrater Untrerstty of Chicago Prem, 1833
Der Kerpf der Teile un Orgenismus Leipdly, 1891




178 The Diagnosis and Treatment of Postural Defects

Saunders, J.B.deCAL, Inman, V T, and Eberhart, FLD 1 The Mjor Determinants
fn Normal and Pathological Gait. ] Bone & Joint Serg  35-A.543-558, 1853
Schaltz, A.FL: Growth Stodies o Primates Beartog upon Mans Evolution. Am.

JPhyr Anthropol. 7 145-164, 1924,
SCh'lrtz.l.,Brtttun,R.H..l.nd'ﬂnnp;m,LF.x Studies in Phyxfcal Development
and Posture. Fart I, Bodily Growth with Age. Puhllc Health Bulletin, ho. 178,
Wash, US Government Printing Office, 1828.

Sexver ]\ Anthropometry end Physical Examinations, New Haven, O.A. Do
man Co,, 1566,

Selye, H.  The Phydoloay and Pathology of Expossre to Strem. Moutresl,
(Canada) Medical Pablishers, 1950

Sheldon, W.H,, Stevens, S5 and Tocker W.B  The Varletier of Human Physiree.
New Yark, Hurper 1840

Sheldon, W H. Atles of Man. New York, Harper 1054,

Smith, JW i The Act of Stending. Acta orth, scandines, 53 159-168, 1953,
Smith, ME, Lecker G., Dunlap, J W, and Careton, EE. Tho Effects of Race,
Sex and Exvironment on the Age at which Children Walk. ] Gemet. Paychol,
38.496-¢98, 1630

Socnenschetn, A1 Dic Evelution des hategelenles innerhall Whbel
Acts enat,, 13288398, 1851

Spray ES, end Widdowson, EAL  Tho Effect of Growth and Devclopment on
the of Mummals, Briz. J M utrition, 4.332-353, 1851
Stetndler, Ay Mechanicr of Normel end Pathalogical Locomotion fe Man. Spriog
Beld, Minols, Charles C Thomas, Pablisher 1635

Stevenson, J.L. Postare and Nurdng. Joint Orthopedic Nursing Advisory Service
of the Nations] Qrgantzation for Public Health Nursing and the Natfoml Leagoo
of Nursing Education. New York, 1648,

Stram, WL, Jr: The Posture of the Great Apo Hand in Locomotion and f3

ethy

Straws, Wilism L, Jr Primater. Anthropology Todey An Escyclopedio Tacen-
tory AL Kroeber, Edit., Chicago, University of Chicego Press, 1652
Sweet, C. The Teaching of Bady Mechanics fn Pedistric Practice. JAMA,
110419426 1638

Thicme, FP  Lumbar Brealdown Caveed by the Ersct Posturs in Man, Antirop.
Papers, \Mus. of Anthrop, Untv of Michigen, Aon Athor Unky of Michigm
Press, 1850

Tywm, E. O sits Homo sylcestric or The Antomy of ¢ Pypmy
Compared with that of & Monkey an Ape and & Men To which is sdded &
Philologice] Emay Concerning the Pygmbes, the Cynocephal, tho Setyrs, and
Sphingrs of the Anclents. Wheretn #t will Appear that they axo all efther Apor
ot Monkeyy, and not Men, a3 Formerdy Pretended. Thomas Bermet, Landon,
1609

Vierordt, A.  Quoted by Lociani, 1015
W gshbum, SL mAndma/M'Eoduﬂm«.uhpoﬂndun-lmw

the Origin of Maxr. Cold Speng Harbor Symposis oo Bicloyry 15
Origin and Evolation of Man, New York, The Blologice] Lebarstories, Cold

Spring Harbor 1950




References 1

Wabbon, S Lo, and Pattcrem, B Fuolitbonany Impmttance of the Seuth Afdcan
Ameper \atare 107 630631 1931

Wewmem, b hvplosh Jmenill Schenepmann, An Occupational Disorder Acte
orthop. Scandmac, 216374 1051

Vatrrman, J1C.t Stolin o the volation of the Pdvks of \Man and Other
Primates, Bull Am Musewm ot list 59 583812, 1929

Weldeorekch, F 1 Momphology of Solo man WH1 an intmdoction by € ITR von
Kocripewakl Antlmop Papers Am Meuswum Naf Hist, 43 203-290 1931

Wtte Howse Conferencr on Chikl Health, Solcommittee on Dody Mechantcs,
\ew Yorl, Century 1930

Wickem, J Shrt, and Riptmth, Oncne W 1 Boch Meclunks Analysts of Yake
Usherdly Freshmen. Reseerch Quart, § 33, 197°

Willamm, PC.t The Consenvathe Management of Lesdons of the Lambusacral
Spioe Am Acod Orhop Surz., In tmctional Conre Lectures, 10 90-121
1953, don Arbor Mich, J W Edwande,

Wood-Jancs, F 1 Hellmarls of Mankind London, Balllicre Tindull and Cov, 1918

Wermington, 1M Ancient Man In North Amerka  The Colorado Musewm of
\atrral Vintory Series 415 1014

Wortls, $B Marks, A1, Hirchberg, C C., and \athameon, M Gait Analysts in

Am. Ncurdciewl A (Reprint from Transactioms) 1931

Yelet, R Chémpancer A Laborstory Colory  Yale Unbveruty Press, New
Hnen, 1962

Iodermm, § 1 Functlonal Affinities of Man Monlcys and Apes Harcoutt Braco
& Coopany \ew Yorl, 1601,






supports, 38
Abdomim] varictics of posture 128-129
Abdambal viscera, 15 586, 88
Acromsioclavicular articulstion, 63, 96
Acrombon, 97
Activity and porture 41
Acute hfections discases, 55

Arthritls, T
Astragalus, 64, 83
Athetosts, 71

Back
of pawer o, 32
esercise for strengthening, 158-159
upper 158
flat, 123, 125
in children, 32
convex upper In ymmg, 170
lack of Senblity of 149



180 The Diagnosis and Treatment of Postural Defects

Back—Continted

round, 78

stretching, 151 152, 154
Back knee, 71 127 130 138
Balance, 130, 133

Basmaflan, | V., 56, 173
Bayley Nancy 173
Bean, L. R., 173
Beath, T., 70 131 174
Behaviordm, 76

attttudes, 50
Bentzog, ] W, 56, 173
Bergman, C., 100 173
Biceps, 02

femaris, 58

welght of, 81
Bones, 80
determination of stze, 160
development of, 134
diseases, 77
fractures of, 73
osteitis of, 77

Brauoe, W, 58, 173
Breathing, 129
faciltty o, 06
Browster A. H, 173
Britten, R. H, 170
Brown, L. T, 81, 102, 174-178

Calf mmscles, 16 83
Calloetties, 131
Calvé’s disease, 77

mdnul'm

posture daring,

Chirmpamzes, 7 9 13 16-30 £2, 28,31
32, 51 58-50 76 168, 1T

Chin, protroding, 138

sign, 54
Clark, W E Lo Gros, 173
Clenificatios, postural ratings, 118157

%

Clavidle, 13, 15 6697
abooomalities of T3
position of, 130
Clavicular strut, 96
Claw toes, 75
Clabfoot, 27 86

Coal mine helpers, 78
Colton, H. S, 173
Comparative ontogeny 70



Cretortiontts,
Contracted fect, 75, 78
Cod, R J. 173

Coordinatian, 44 52, 54 139, 171
everche 145148

in rre-adobescent children, 44

Calotta, €. § 174
&h-ﬂimm,ss.ws,ln
Careton, E- E,
Cmtm.mmu:..ma, 173
Consary terrestrial hipeds, 7
Carvatures, lateral, 67-68
Cones

description of, 134
dooble, 134

Litenal, 6768
honbar 73, 192127 147 134

Index 181

Dog, smell brahn, 12
Dorfman, R, L, 174
Doral cunve 131 127

everche for overcorrection of 151
Dorsal crector muscles, 87
Doarsal hyphosis, 51 68, 145
Dorsal reglon, functional variations, 86-

[irg

Dorsal spine 83-64 170

cwerche for stretching fn extension,

63, 83
Doubls jolntedness, 33, 43, 170
Dunlep, J W, 176
Dupertiug, 61
Dynamic pasture 140 145-146

Evolotionary influences on posture, 3-25
Exmamination of posture 101 138



182

Exercise, 68

in extendon, 151 152
ghuteals, 153
in hygieaic fleld, 139
n pressure disorders, 77
intercostal and kateral tromk stretch-
ing, 153
hmmber region

and becl leg sivetching in flevon,
147 148

fledbility 150

hteral tronk  and  inteccostal

#reichoog, 153
stretching tn flexion, 148, 151

Extemsor muscles
contractions of 66
infant 169

The Diagnosis and Treatment of Postural Defecis

Fradd, N W, m.m
Frohlich syndrome 47



Index

Frngos ifections, 38, 131
Frmnel breadt, 73

G
Games, participation {n, 140

eerche for grengthening, 153
ks, 212, 1Y

Ghrtens madmare, 91 92, 81
weal, 63

Clatem meding, 92

Clotews minjmmns, 92

Cof, C. W 33,76 B1 14

Harer LD W, 174
Hayes, Catherine 174
Head, 81.82

and hody 1112

and peck position, 116

and Jdoulders

Hearing diBculthes, 133
Heart, 15
leel, 18
cord, 39 63-8( <0, 75 130
shiort ar bong, 37
dack, 170
of children, 33
pronation, 31
Hemhertcbra, 89 73
Higgone, L A, 173
mLw co 174
Hioes, Marion, 174
Hips, 18 21 22, 39
congenital dislocation of &7
enviroomenta)] varlations, 73
extensors, development of power in
a2

fevion, 126-130
contractare T7

thrst, 113
Hmschbery, C. GL 177
Hinchland, R. P, 141 174
Hooton, 61 102
Harmooes, 47
Howe E. C, 105 175
Howorth, M B, 174
Hyperctensible elbows, Bogens and
thumbs, 127
Hyperlordosts, 85 72
lumbar spine 77






Index

Locomotion, -4, 58-58, &3, 171
sct of, and scobody, 133
coardhmted habite, 58

Lorkets, 38, 43, 636 73, 112, 121
197 128, 144, 149

ererche for 150

henber 18,32,3° 39 41 "7 91
63, 142, 145, 170

Maclt M R, 173

peobable posture of early 17 19
Manjpulation, 50
Marke Strumpel srthrtls 69
Marie Strumpel's dcorder T°
Marks, M, 177
Martin, W B, 173
\Mastication mechankns 13
\atter property of ol 3
Maturation, 50
\McGaw M D, 178
\fean posture 6.-63, 172

patterns, 57 103
\easurcrnents, 143

Hncar 113

postoral, 118

recording, 109-118
\echanized sockety 141
Mcenarche 47
Montal attitudes, 30
Meredith, IV, 178
Metataraly, 18

bewds, 85

lengths, 130
Meyer H 58
Middle childhood period, growth and

development, 38, 44
Moare R, 175
Moro refler, 30 54
Martoo, D J. v 20, 50, 70 130-13)
170

Motivation, 59



186

Moscles—Continved

Ober F, 178
Oodpﬂo—-lhnmﬂ)dnt, 1112, 19

Omd:yuidmmd:n,ﬁs
Orangutsn, 7 168
Osteith

Out-toetng, 54, 130

Overcarriage, 113, 117 118, 187 188,
138, 144-145

Over-crertion, 50

The Diagnosis and Treatment of Postural Defects

P

Patella, 90

slipplog, 71

Patteoon, B, 177

Pestran, ] G, 175

Pectorals ndnor 11

Pelvis, 15-16 19 21 39, 80-83
ki

rotation, 100-183



Index

Postwre—Comtimred
best, 81
hikhool, early 170
cuvdSeation, 118-137
defnitions of 53-80

doscription, 59

dypamic, 140 145148

emviroumental inflnencey, 26-5, 188
171

erect, efficieney of 23

erclutionary ffuences, 3-2%

agpented, 128

excellent, 117 118-122, 125-128, 128
wood, 130-122, 140 145
oo
e1eroise program, 144-148
wood, 143144
Poor 144
szoof 144
e, 53, 62, &4
i plryxicel edncation, 139-146
knee, 130

normal, 56-84, 10., 171 172
COmponents of stance in, 63-684

eupational, 134

o ewly man, 17 19

of primates, 7 11

ey, 75

Yalo method, examination, 106-108
Potbely 35 35 41 54 78

187

I're-sclool age growth and develop-
ment, 33-38
Primates, 7

Provated feet, 51 70 75 78, 138
PPronation, 54 60, 130-131 170
Proay, 16, B4

trregular lnsertion of 72

Q

Quadratos lamborum, 83-64
brregular inserthon of 72

Quadricer
muscles, 16

tight, 8%
Quantum evolntion, 24

R

Rectus ahdomtnals, 62, 4
Rectus femords, 72, 91

Regan, E,, 175



188 The Diagnosis and Treatment of Postural Defects

Rickets, 33, 35, 77
reoal, 78
Ricsen, A. H, 76, 175
Right handedness, 133

Romes A, S, 175
Rotation of thigh snd leg, 58

Roond shoulder 73

Ruwda, maw athlethe deillr, 141

s
k43

o4
] B. deC. M, 58, 170
sutericr 56

H

Shoulder—Continued
displroanent, 114-117
droaping, 78

clovation degres of, 119
envirommentat

Spine 15, 1, 21, 80, B2-53
bifide, 71
cervical, 12, 73, 9490
curvatores, 131 137

reverees, 67
dornal, 6384, T3, T7 94-68, 139 161
153, 170
cuvironmental varationt, 78



Index

Spiow—Continecd
exercise for posttion of thoracke spine

o8
hiteral desfatiom of, 131 137
lomber 63-64, 273, — 8184, 15”

Stetnom,

Stetold stenolitors, 39
Stevem, 5. S 61 178
Stevemson, ) L., 178

Stoclings, 38
tght, 75
Stone, H. A, 138 173
Strain
absenco of 171
occupatiocal, 73
Stwn, W L, 176
Stravs, Willem L, Jr., 170
Streamling, 3

foot, 78
Swaks, L. T 8] 174
Bweet, C, 176
Swhnaniog, 77

Symphysts, 64
Systemic teaching, 143

T

Taral pnkulr 48
Tarsal scaphold, 77
Tarwoddy, T

‘Tears of ligamentous sroctare, 73
Teeth, 13
Tendam, 26, 80
ruptures, 73-74
Tenotomy 00
Tenslon, 148
Tersor fasch lta, 92
tight, 65

Terrestria] quadrupeds, 7
Thieme F P, 178

Traperus, 67-86, 142
overdevelopment of 122
structural changes as result of, 73-74
weak, 121 122

Truwuma, 50

Terh-:-’:.-daphuumbyw
1mr

Trendelenburg gait, TR



160

Trunk
bending, 146 148-148 153
excrche

for beck leg stretching in flexion,
147 148

for fexibility 150

for lateral trumk snd intercostal
stretching, 153

far stretching in faxdon, 148 161

exercise for 150

stretching in fledan, 149, 151
exercise for 147 148
‘Tuberculosts
of foints, 77
of lumbar spine, 77
Tucker W B, 61, 178
Tysom, E 176

The Diagnosis and Treatment of Postural Defects

Vierordt, A, 84, 176
15

W

Walkers, toyn for children, 38-37
Valling, 146

Washbumn, § L., 176-177
Wanmam, K, 75, 177
\vaterman, FL C, 177

\\ calmes, 43

Weber E., B8

A\veber W, 50

Weldenredch, F., 177

\iddowson, E. M., 176
Willlams, P C, 173 177
Wolffs law 26 36 169
Wood-Jones, F,, 177
Wormington, H. M, 177
VWortls, S B, 177
Wounds of soft parts, "3-74
Wiy neck, 27 133

Y

“Y" Hgament, 137

1ale method, new postare cumnation,
106-108

Yerles, B M 177

Young sdult period, growth and de-
vedopment, 51-53

z
Zuckerman, 8 177



This Book

THE DIAGNOSIS AND TREATMENT
OF POSTURAL DEFECTS
{Second Edition)

By

Winmor M Puers, \1.D., Roserr ] H hormurh,
M PE, and Ciantrs VW Gorr M.D

was sct printed and bound by the E. W Stephens
Publishing Company of Columbla \lissourt The en
gracings were made by the Capitol Engraving Com
pany of Springfield Hlinols The page trim sle i
6x 8inches The type page is 26 1 43 picas  The type
face is Caledonia, sct 11 point on 13 point The text
paper is 70-pound Cumberland Cless  The cover is
Bancroft s Oxford 1305

With THOMAS BOOKS careful attention is given

io olf details of manufacturing and design. It is the

Publisher & destre to present books that are satisfactory

&x to their physical qualities and artlstic possibilities

and appropriate for their particular use THOMAS

BOORKS 1oill be true to thaee laws of quality that
asstire a good name and good will









