South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional

Repository and Information Exchange

Electronic Theses and Dissertations

1963

A Study of Flexibility in Wrestlers as Compared with Other Sport
Groups

John M. Sterner

Follow this and additional works at: https://openprairie.sdstate.edu/etd

Recommended Citation

Sterner, John M., "A Study of Flexibility in Wrestlers as Compared with Other Sport Groups" (1963).
Electronic Theses and Dissertations. 2932.

https://openprairie.sdstate.edu/etd/2932

This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research
Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Electronic Theses
and Dissertations by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu.


https://openprairie.sdstate.edu/
https://openprairie.sdstate.edu/
https://openprairie.sdstate.edu/etd
https://openprairie.sdstate.edu/etd?utm_source=openprairie.sdstate.edu%2Fetd%2F2932&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd/2932?utm_source=openprairie.sdstate.edu%2Fetd%2F2932&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:michael.biondo@sdstate.edu

A STUDY OF FLEXIBILITY IN WRESTLERS
AS COMPARED WITH OTHER

}

SFORT GROUPS -

BY
JOHN M, STERNER

A thesis submitted
in partial fulfillment of the requirements for the
degree lMaster of Sclence, Department of
Physical Education, South Dakota
State College of Agriculture
and Mechanic Arts

August, 1963

SOUTH DAXOTA STATE COLLEGE LIBRARK

RYAY



A STUDY OF FLEXIBILITY IN WRESTLERS
AS COMPARED WITH OTHER

SPORT GROUPS

This thesis is approved as a creditable, independent investigation
by a candidate for the degree, Master of Science, and is acceptable as
meeting the thesis requirements for this degree, but without implying
that the conclusions reached bjf the candidate are necessarily the con-

clusions of the major department,

%K ///{Q < Lé'ﬂL(c u'(

Thesis Adviser

= (% /%c (i(gd wnel.

Head of the Major Department



ACKNOWLEDGMENTS

The author wighes to express his sincere appreciation
to Dr, Axel C, Bundgaard for his able supervigsion of this
study and for his valuable suggestions,

The author also wishes to express his gratitude to
the rest of the graduate faculty and the wrestlers from
South Dakota State College and Mankato State College, whose

2id and cooperation made this study possible,
JMS



TABLE OF CONTENTS

Chapter Page

—

I . INTRODUCTION * L L ] [ ] . L] L] L] L L] L 2 . L ] L L] . L] [
Need for the Study .+ ¢« ¢« o ¢ « ¢ s ¢ o «
Statement of the Problem o+ ¢« ¢« ¢ ¢ ¢ o o

Delimitations ., o« ¢« ¢« ¢ » o ¢ o o s o o

& W

Definition of Terms . o« o« o o o o o o o o

II, RELATED LITERATURE o 4 ¢ o o o o o o s o o o o 6
III. PROCEDURE o ¢ o o o o ¢ o s o o o 8 o o 2 o o o 19
Source of the Data . + « s ¢ o s ¢ ¢ o & 19

The Instrument Used in Measuring . . . . 20

Frocedure in Measurement ., « o+ « ¢ o o & 20
Administration of the Measurements . . . 24

Treatment of the Dats « o« o o o o o o o & 27

IV, ANALYSIS AND TREATMENT OF DATA . « ¢ « o o ¢ o o 28
Summary of Findings . « + o o ¢ o o o o o 37

V. BSUMMARY, CONCLUSIONS, AND RECOMMENDATIONS . + 41
BURBBT'Y o + ¢ o o % o ¢ & & o 0 0 & 0 & o 41

Concluslons . o « « o s o s o+ o o o s o & 42
Recommendations + « o ¢« o ¢ ¢ o o o o o & Ah

LITERATURE CITED ¢ o o o o o o o o o s o o o s o o o o 45
APPENDIX . o ¢ o« o ¢ o o o o 6 o ¢ o o 8 % ¢ o o o o » 49
A Procedure in Meagurement . . « o« o o ¢ « « o« « o« 49
B Sample of the Form Used for Recording lData ., . . 59

C Raw Scores 41 Wrestlers . e o © & & © o o ; s o 61



Table
1e

LIST OF TABLES

Range, Standard Deviation, Reliability, and

Standard Error of the Flexibility Measures
Obtained from 41 Wrestlers . o« o« ¢ « o o o

A Comparison of Flexibility Measures Taken
from Shot Putters and Discus Throwers and
Wrestlers............-..-

A Comparison of Flexibility Measures Taken
from Basketball Players and Wrestlers ., .

A Comparison of Flexibility Measures Taken
from 18 Year-0ld College Studente and
WrentleXrs .« « ¢ ¢ o & ¢ ¢ ¢ 6 ¢ ¢ 0 o u #

A Comparison of Flexibility Measures Taken
from Football Players and Wrestlers . ., .

Heasurements of Flexibility in Which the
Difference in Mean Scores is Significant
Between Wrestlers and Basketball Players,
Shot Putters, Discus Throwers and 18 Year
0la 0011389 Freshmen , . o+ ¢« ¢ o « o« e o o

Measurements of Flexibility in Which the
Difference in Mean Scores 1s Significant
Between Wrestlers and Football Players , .

Page

29

32

34

35

39

40



LIST OF FIGURES

Figure Fage
I. The Leighton Flexometer « « « ¢ o ¢ ¢ ¢ o o o o 21
II, Neck Flexion and Extension . « o o o« ¢ ¢ o o o 23

III. ©Shoulder Flexlion and Extension ., « « « ¢ o o o 25

IV, Ankle Flexion and Extension « + o« o ¢ ¢ o o o o 26



CHAPTER I
INTRODUCTICN

Flexibllity in the human is relatively new in research,
As a part of kinesiology it has not been studied extensively.
In treining progrems of sport skills, heavy emphasis hes
been placed on strength development, flexibility, and
endurance, Strength and endurance have been studied exten-
sively and have contributed valuable information to physical
education and athletics, but there seems to be little infor-
mation related to flexibility.

Treining the individual to move gracefully in a full
range of movement has been one of the objectives of physical
education, Metheny indicates that flexibllity enables an
individual to move more easlly, more gracefully, and with a
wider range of motion, 1In coordinated, greceful, and
efficient movement the opposing muscles must be able to relax
and to lengthen readily and easily., The Joints to which the
muscles are attached should be flexible enough to make a
' full renge of movement possible enabling the individual to
carry his body in an erect poised manner; thus flexibility 1s
essential to good posture (1), Cureton states the following:

Good flexibility usuelly indicates that there
are no adhesions, abnormal Jjoints, injuries, or
muscle bound conditions of serious import, Body
suppleness also indicates roughly a type of anatom-

ical and physiologicel youthfulness, an important
characteristic of gracefulness. People with



very inextensible tissues are apt to be awkward (2).

Oleen indicates that flexibility is one of the ma jor
potentiales to be developed within the individual, One
should appreciate the eability of a body to perform to its
utmost efficiency, described with an ease and harmony of
movement, and coupled with strength and power, Such &
quality as freedom of movement, whether such movement be
through participation of an athletic nature or a dally task
of living, is essential to the individual for effective
performance and body functioning (3). Rathbone wrote the
following concerning flexibility:

It must be remembered that flexibllity is a
characteristic of Jjoints, and that relaxation, as
well as contracting and meintaining tonus, and
coordination are characteristic of the neuro-muscular
system. A physically fit person 1is strong, has .
strength in his muscle, and is flexible. Flexibility
is essential to comfort, and inflexibility can and
does cause awkwardness in the individual which may
affect physical condition (4),.

In recent years, studies have been made to determine
the characteristics of flexibility for the purpose of
establishing norms for both sexes at different age levels,

- or for the purpose of comparing the differences in degrees
of flexibility of participants in different sports or
activities, Results of these studies have shown that there
are differences in flexibility for comparadble Joints of

those tested, These studies have indicated that the flexi-
bility norms obtained were due to the individual's partici-

pation in a particular sport or due to growth characteristics



of various age groups., These studies have also lndicated
that flexibility is not & general characteristic in nature
but that it is limited to specific body areas,

The author has found that flexibility characteristics
of college wrestlers have not been determined and thet no

flexibility norms have been set up for wrestlers,

Need for the Study

Flexibility and its implication on athletic perform=-
ance has not been studied extensively. The teaching of
skills requires a knowledge and understanding of the range
and movement of which Jjoints are generally caepable, It is
known that flexibility characteristics are specific to each
Joint and that the range of movement of these Joints
required of the different sport groups varies considerably.
There is limited knowledge concerning the effects of train-
ing for these sport groups and the peart that flexibility
playes in conducting these training programs. More research
is needed to determine the place of flexibility in athletic

training programe and this has been the motive for conducting

thies study.

Statement of the Problem
The purpose of this study was to investligate the
area of flexibility as it appliee to wrestlers when compared

with the flexlbility scores of football players, basketball



players, shot putters and discue throwers, and 18-year-old
college freshmen non-athletes.

The wrestlers were measured according to Leighton's
thirty measures of flexibility, end the Leighton Flexometer

was employed as the measuring instrument (5),

Delimitations

1. The wrestlers used in this study were required to
have had at least three years of experience in wrestling in
order to allow ample time for these flexibility traits to
develop.

2. Wrestlers who have experienced any serious
difficulty with diseases of the Jjoints were excluded from
this study.

3, ‘lhe subjects were limited to 41 vareity and
freshmen wrestlers from South Dakota State College and

Mankato State College, lMankato, Minnesota,

Definition of Termse

It can be generally sald that flexibility is full
range of movement around a Joint,

Forbes in his study indicated that the range of
movement of a joint 1s determined by "the ligamentous
support which consigts of fibrous bonds and cartilege,
the condition of the muscles and tendone, and the shape

of its articulor surface (6)."



Cureton defines flexibllity as the capaclty of the
body to move easlly to the full range of Joint flexion and
extension without undue restriction in the Jjoints or
tissue (7). Rathbone states that flexibility is a character-
istic of the Joints and is found in the Joints (8). Leighton
defines flexibility as the normal range of movement of an
anatomical segment about its Jjoints (9).

For the purposes of this study, Leighton's definition
of flexibllity wes used.

The gonlometer is an instrument for measuring angles,

especially those of so0lid bodies,



CHAFTER II
RELATED LITERATURE

Flexibility, as & measurable quality, was of little
value before World War I. The measurement of motion of a
Joint first assumed importance beyond the field of clinical
interest after World War I, when disability and pension
boards began to demand that physiclans have definite degree
measurements for determining the actual disability of the
indifidual involved, The instruments used for measuring
flexibility were crude and were not too relieble. Spring-
field College, Springfield, Massachusetts, pioneered
investigations for the application of flexlibility to physical
education, The literature concerning the measurement of
Joint motion reveals a notable lack of uniformity in technique
and a corresponding disagreement concerning what is the
normal range of motion. In many instances the norms quoted
appeared to be get arbitrarily, rather than a&s the result of
experimentation. 1In recent years data have been collected
for determining the characteristics of flexibllity, for the
purpose of establishing normes for both sexes at different
age levels, or for the purpose of comparing the differences
in degree of flexibility of particlpants in different sports
or activities,

In 1930 Cureton devised & geries of flexibility



measures. These tests were standardized and norms were
established, The tests were conducted on champion athletes,
Measurements used were right and left ankle flexion, shoulder
flexibility, trunk extension backwards, and trunk extension
forward, Cureton then intercorrelated the various flexi-
bility tests, Trunk flexion did not correlate significantly
with the other three tests, nor did trunk flexion or shoulder
extension correlate highly with any of the other measures.
This research showed that the tests were falrly specific and
that flexibillity was not & general quality, but that all
tests of flexibility will very somewhat, The instruments
used in the study were calipers and the 180-degree
protractor (10).

Welletone conducted & study in which flexibility was
one of 35 measures used for predicting ability in gymnastics
and tumbling. In testing for flexibility, three measurements
were taken: flexibility of the shoulder girdle, forward
trunk flexion, and flexiblllity of the back, Flexibility
wae determined in inchee by the use of & tape from the point
of flexion and extension, A formula was devised for deter-
mnining & flexibility score:

- Abdominal flexlon + ens
Span Helght Helght

The individual achieving a high score was considered
the most flexible (11).

Wilmar and Elkins constructed an optical goniometer



for the measurement of the renge of motion of the ma jor
Joints, They attempted to develop 2 simplified measuring
instrument which would provide consistent measurement for
anyone using it, The instrument was egsentially a reducing
lens with & 360«degree scale attached, There were 520
obgervations made by 29 physicians and 18 technicians and
secretaries. The authors stated that further study was
needed on their instrument before any definite conelusions
could be drawn (12),

In 1930, Benson developed & device for the purpose of
measuring the range of motion in injured ankles and knees,
Measurements were made lmmediately before and after thera-
peutic treatment had been given, The instrument was a
hinged board with a 360 degree protractor fixed at the hinge,
The subject placed his heel or knee on the angle and the
number of degrees which the heel or knee moved was indicated
on the protractor. This instrument was used primarily for
indleating the range of motlion of &an injured joint and not
for use in measuring the normal range of motion, The author
conecluded that prolonged dry heat was better than wet heat
in treating injured jolnts because dry heeat permitted greater
mobility (13),

In 1942 Leighton introduced his device for measuring
flexibility which he called the flexometer, The instrument
had & flat circular, movable dial gradusted in 360 degrees



with a welght attached to its center. A leather stirap was
festened to any part of the subject's body being measured.
The reliebility and validity of this instrument was estab-
lished by testing 56 male body-building students at the
University of Oregon., There were 21 measures in all, and
the reliasbility for each measure fell within a range of
.889 to .995 (14).

Dorinson and Wagner, in 1948, used a protractor type
of goniometer for measuring the range of motion of Jjoints.,
This permitted the recorded figure to be & direct reading
from the goniometer. More than 25 measures were used, and
scores for each measure were recorded. The scores vere
listed in two separate figures, the difference between the
two figures being the degree of flexibility (15).

Maesey and Chaudet conducted an investigation of the
effects of systematic, heavy registive exercises on the
range of Jjoint movements of young male adults. An experi-
mental group trained with weights for slix and one-half
months, while a control group participzated in other kinds
of physical activity. Measures in range of joint movement
vere selected as indicators of the effectiveness of the
exercise program together with certain other variables,
These measurements were recorded prior to training, midway
through the tralning perliod, and at the end of training.

The instrument used was the Leighton Flexometer. Seven
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flexibllity measures were taken: hip flexion extension, knee
flexion, shoulder flexion extension, elbow extension, and

hip flexion with knee bend, It was concluded thet heavy
reglstive exercises to the extent engaged in by the experi-
mental group did not result in an overall reduction in range
of movement of the Joints throughout the body. The author
also coneluded that heavy, resistive exercise causes either

& reduction or an increase in range of movement, depending
upon the tralning routine and manner in which the exercises
are executed (16),

Haliskl reported a study on 100 University of Oregon
football players and compared them to Leighton's control
group consisting of 56 members of a body-building cless at
the University of Oregon, and measured them by means of the
Leighton Flexometer. The findings revealed that the football
players were significantly more flexible than the non-football
group in only the side~trunk-hip extension. The non-football
players were more flexible in 13 of the measures used, When
flexion of the right and left slde measurements of similar
Joints were compared, the flexion of five right side and
three left side Joints was found to exceed the flexion of
the corresponding opposite Joint. Both groups revealed
greater flexibility in the right side Jjoints than in the
left side Joints., A comparison ofulinemen and backfield

men showed that backfield men were more flexible in 12 of
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the 21 meesures that vere compared. The evidence indicates
that of the two groupe studied, football players are less
flexible in more of the body Jjoints than are members of a
college physical education class (17),

Forbes conducted & study in 1950 on 348 white, male
public school students in Californiea ranging in ages from
approximately nine years to approximately 18 years with 52
18-year-old white subjects who were in the physical education
service classes at Humbolt State College. The subjects were

put into the following groups:

Group I 100 Casges 18 years old
Group II 50 Cases 16 years old
Group III 100 Cases 14 years old
Group IV 50 Cases 12 years old
Group V 100 Cases 10 years old

A new verslon of the Lelghton Flexometer was used 1in
finding the 19 measures of flexibility., The findings revealed
a decrease in flexibility of boys in 12 of the 19 flexibility
measures as they approached the age of 16 years, The sub=-
Jects then showed an increase in flexibility in 10 of the 19
measuremnents in the period between 16 and 18 years of age.
Neck rotetlion, shoulder rotation, a&and wrist flexion~-
extenslon continued to show a decrease in the range of move=-
ment from age 10 to 18 years., Six areas had increases in
flexibility in the periods from 10 to 12 or from 10 to 14
years of age and thereafter revealed a gradual decrease.

Hip flexion-extension falled to indicate an orderly descending
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or ascending trend, but developed & fluctuating pattern of
unaccountable significence., The 10=-year-old boys were
described as being the most flexible of the age groups
studied because they excelled in 13 of the 19 flexibility
measures, The 16=year-old group was ranked as lowest in
flexibllity of the five age divisions since the boys in this
group were found to have less flexibility than any of the
other age groupe in 11 out of 19 possible variables. On the
basis of arbitrarily designating five points as representing
the highest of the mean flexibility scores for each Joint
measurement per age group, the author ranked the 10=year-olds
es first with an accumulated average of 4,05 points, followed
by the 12-year-olde with & 3,32 average, the 14d-year-olds
with & 3,00 score, the 18«year-olds with 2,63 points, and

the 16-year-olds as last with & 2,00 peint average in
flexibility (18).

In using the measurements of flexibility as described
by lLeighton, Syverson compared the range of movement of
basgeball players to service course students, football
players, swimmers, and basketball players, He found baseball
players to be significantly more flexible than body-bullding
studente in Leighton's study in three of nine measurements
compared, Freshman physical education students were signif-
icantly more flexible in two of the measurements used,

Bageball players were significantly more flexible than
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football players in five of the nine measurements compéred.
Swimmers were signiflcantly more flexible in nine of the 30
measures, and baseball players more significant in four of
them, Compared with basketball players, baseball players
have more flexibility in 26 of 30 measurements, In & compar=
ative ranking order, the degrees of flexibility in relation
to the sport groups are as follows: Swimmers ranked first
with the greatest amount of flexibility; baseball players,
second; body=builders, third; basketball players, fourth;
football players, fifth; and 18=-year-old freshmen physical
education students, last (19),

Miller attempted to determine how ege influenced the
flexibility of boys. The study involved 138 boys ranging
in age from eight through 18 who were from a non-profit,
private school in Louisiana, A goniometer similar to the
Leighton Flexometer was used as the measuring instrument,
All the subjects were tested without the benefit of warmup,
and the testing period preceded any activity period such as
physical education, Eleven different measures were given to

-each subject. Each subject was given two tests of two
trials each, with the mean average of the two trials corre~
lated with each other, No attempt was made to measure
maturation level, and subjects were grouped into three
divisions: pre-adolescent, adolescent, and post-adolescent.
An alternate group using five groups (with two=year age

lell1v
SOUTH DAKOTA STATE COLLEGE LIBRARY
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groups in each) to show a fine picture of the relationship

of age to flexibility., Conclusions indicated that the trend
for boys was to decrease in flexibility from eight to 18,
Minor exceptions to the above were noted in elbow, hip
flexion, and lateral movement of the trunk when flexibility
increased slightly at the adolescent period and then declined
sharply to & point below that of the younger age level (20),

Olsen conducted & study to investigete any possible
relationship of flexibility with the 2bility of an individual
to perforn motor activitiee as measured by the Scott Motor
Ability Battery Test. Seventy-three college freshman women
at the University of Oregon in 1955 were measured, Measure-
ments were mede by ueing the Leighton Flexometer, employing
Lelghton's meesures of flexibility. Findings of this study
indiceted no significent relationship between the areas of
flexibllity meesured and general motor ebility. However, in
gpeciflic areas of flexibllity results indicated that flexi-
bility may be somewhst & factor in & higher degree of per=-
formance in certain kinds of motor activities (21).

Kingsley investigated flexibility in an attempt to
determine the flexibility changes that occured in 28 ninthe
grade boys who pé&rticipated in 50 forty-five minute classes
in beginning tumbling within a 20-week perlod. It dealt
with the Leighton measures of flexibility, and the Leighton

Flexometer wag used in measuring the individual points,
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Kingsley concluded that during this period of tumbling,
flexibility did increase in most areas of the body especially
if the flexibllity of those articulations were below levels
of flexibility possessed by comperable subjects., Eighteen
flexibllity meesures showed significant increases for both
tests (22),

Mathews, Shaw, and Woods investigated hip flexibility
of elementary school boys as related to certain body segments,
The flexlibility measure used was the Kraus-Weber flexibility
measﬁre. wvhich involves touching toes with hands, and the
Wells Sit and Reach Test., Satisfactory co-efflcients of
objectivity were obtained for the flexibility tests, and the
following conclusions were drawn: There 1s no signiflecant
relationship existing bgtween flexibility of the hip Joint
and the length of body segment. Flexibility is independent
of lower limb length, and flexibility is specific to each
Jjoint (23),

These same investigators studied the length of hip
flexibility as related to length of body segments in college
women and reported the following findings:

Flexibility 18 most commonly defined as the
range of Joint motion, one must recognize that such
factors ae muecle extensibility, Joint structure,
condition of ligamentes, and fascia surrounding joints,
2ll in some manner affect the range of movement, It
is generelly recognized that adequate range of movement
ieg importent in athletic performances as a safety

factor in preventing muscle injury (24).

Davies in a study of the relationship between selected
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postural divergencies and motor ablility stated, "Movement
flexibllity is affected by posture. Posture is affected by
movement, but posture has no affect on motor ability (25)."
icCue conducted & study on flexibillty measurement
of college women., COne hundred thirty college women with a
mean age of 19.5 years were measured. A goniometer similar
to the Leighton Flexometer was used, and the criteria for
flexibility measurements were similar to those developed by
Leighton, It was concluded that (a) the mean of the hip
flexion for the underweight individual waes significantly
greater than the mean for overwelght individuals; (b) over-
weight individuals hed greater lumbar extension; (c¢) individ=-
uals who had & past history of more activity tended tc be
more flexible. A comparison of physlcal education major
students with non-ma jor students indicated no eglignificant
difference in flexibility. For the lower quartile group,
flexibility significant increase was noted after & period of
three weeks (26).
Dayton stated the following esbout flexibility:
Exerclse agsists the normal range of motion,
presents atrophy, and helps re-establish motion,
Adequate strength and flexibility will help the
athlete avoid injury by being able to get "out of the
wey" of & collision, or by allowing himselfl to get
into 2 position to roll with the impact. An athlete
lacks gkill when his movementis are awkward and he
seems to expend great effort in accomplishing work.

Flexibility coordinates movement (27).

Leighton investigated the flexibility characteristies
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of three specialized skill groups of champion athletes,
Because only champion athletes were selected, the aveilable
number of subjects was limited. The three skill groups
consisted of five welght-lifters, each of whom at one time

or another was a2 Mr, America or national weight-lifting
champlon; eleven gymnasts, all of whom were members of the
1953 national championship team; &nd nine wrestlers who were
members of the 1953 national championship team, The measure~
nente were made immediately following the completion of the
season,

The means of each skill group were compared with the
corresponding means of & group of 16-year-old boys. The
analysis of the measurements showed that welght lifters and
gymnests had the highest flexibility performance ability.
Each group exceeded the 16-year-old group in 15 of the 30
tests, The welght-lifters showed inferior ability in five
tests and the gymnasts in silx, Wrestlers showed superior
performance abllity in only eight of 30 movements compared
with 15 for both the welght~lifters and the gymnaste, This
study supported Leighton's previous findings that significant
differences exist between the means of the characteristics
of flexibility among skilled performers specializing in
different activities, Of the groups studied only the weight~
lifters showed superior performance abllity in neck movements

thaet aid in extending peripheral vision, All groups showed
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low ability in shoulder flexion and extension (28),
Leighton in his report on the significance of flexi-
billity stated the following:

If flexlibility is a specific factor and not a
general factor, it would then follow that no test
iten can determine whether or not an individual is
flexible save for the particular Jjoint or Jjoints
involved in that moveuent.

Leighton further indicated these conclusions:

1« Flexibility as such seeme to vary more with
habitual activity patterns than with factore such as
age.

2. Limiting renge of movement mey enhance
some skills while extending flexibility may detract
from thet skill,

3. Little evidence has been found that age,
a8 such, from 10 years to full maturity determines
flexibility performance,

4, There appears to be & flexibility pattern
in each case or group studied which parallels the
skills and habits of body movement present and 1s
peculiar to these latter,

5« There is evidence thet it may not be
possible to develop skills to a high degree without
laying the ground work of a proper flexibility
pattern for the skill (29).
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CHAPTER III
PROCEDURE

Source of the Data

The data used in this study were obtained from
measuring the flexibility of 41 wrestlers, none of whom had
less than three years wrestling experience and each of whom
had at least one year of college wrestling, This limitation
was uaed in order to insure that the subjects had been
exposed to training in wrestling sufficlently to allow for
structural changes which might occur, such as changes in
the Jjoints. All of the subjects tested were between the
ages of 18 and 24 years of age.

The subjects used had participated in either fresghmen
or varsity wrestling at Mankato State College, Mankato,
Minnesote, or South Dakota State College, Brookings, South
Dakota,

The source of the mean flexibllity averages for the
football players was Hallski's study of flexibility in
football players (30).

The basketball player and 18-year-old college student
averages were obtalined from Williams' study of flexibility
in basketball players (31).

The source of the mean flexibility averages for shot

putters and discus throwers was Lemiere's study of



flexibility in shot putters &nd diecus throwers (32).

The Instrument Used in Measuring

The instrument employed in making the measurements
was the Leighton Flexometer (See Figure I)., It has s
weighted 360-degree dial and & weighted pointer mounted in
a case, The dial and pointer operate freely and independ=-
ently; the noveﬁent of each is controlled by gravity. The
ingtrument records movement while in any position which is
20 degrees or more off the horizontal, The zero merk on the
dial and the tip of the pointer move freely to a position
of rest and conclde when the inastrument is placed in eny
position off the horizontal, as indicated, Independent
locking devices are provided for the pointer and the dial,
which stop all movement of elther, at any given position.
While in use, the flexometer is strapped to the segment
being measured. VWhen the dial is locked at one extreme
position (e.g, full extension of the elbow), the direct
reading of the polinter on the dial is the arc through which
the movement has taken place., In addition to the flexometer,
a projecting wall corner or cabinet, a long bench or table,

and a lowbacked armchair were 2lso used (33),

Procedure in Measurement
The following three illustratione and explanations

are samples of the procedure used for measuring the 28



Figure I. The Leighton Flexometer
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flexibility measures used in this study. For detailed
explanation of all the measures see Appendix A,

1. DNeck Flexion and Extension. Starting position-=-
The subject took & supine position on the table, head and
neck projecting over the end, shoulders touching the edge,
arms &t the sides., The instrument was then fastened to elther
side of the head over the ear., Movement Count: (a) The head
was raiged and moved to a position as near the end of the
bench as possible, pointer locked; (b) the head was lowered
and moved to a position as near the end of the bench as
possible; (¢) the subject relaxed, and the reading was
taken. Shoulders were not to be reised from the bench during
flexion nor back unduly arched during extension. Buttocks
and shoulders remained on the bench during the movement,

(See Figure II)

2. Shoulder Flexion and Extensgion. Starting
position-=Subject took & standing position at & projecting
corner of & wall or cabinet; the arm to be measured ves
extended Just beyond a projecting corner, the other arm being
placed on the side with the back towards the wall, with
shoulder blades, buttocks, and heels touching the wall,
Ingtrument wag then fastened to the side of the upper arm.
Movement Count: (a) The arm was moved forward and upward in
an arc as far as possible with the palm of the hand sliding

ageinst the wall; dial was then locked; (b) the arm wes moved
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Figure II, Neck Flexion and Extension
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dovnward and backward in an arc as far as possible with the
palm of the hand sliding against the wall; the pointer was
then locked; (¢) subject relaxed and the reading was taken,
Heels, buttocks, and shoulders touched the wall at all times
during movement., The elbow of the arm being measured was
kept strailght., The pelm of hand of the arm being measured
was ageinst the wall when the diel and pointer were locked.
(See Figure III)

3. Ankle Flexion and Extension. Starting position--
Subject took a sitting position on a bench with the left
(right) leg resting on the bench and the foot projecting
over the end of the bench with the knee straight, The
instrument was then fastened to the inside of the left
(right) foot, Movement Count: (a) The left (right) foot was
turned downward as far as possible; the dial was locked}

(b) the left (right) foot was turned upward and toward the

knee ag far as possible; the pointer was locked; (e¢) the sub=-
Ject relaxed and the reading wes taken, The knee of the leg
being messured was kept straight throughout the movement, No

sideward turning of the foot was allowed. (See Figure 1IV)

Administration of the Measurements
1. The wrestlers wore only an athletic supporter
and loosely fitted gym shorts.
2. The mechanics of the instrument was explained to

each subject before the measurements were taken,
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Shoulder Flexion and Extension

Figure III.
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I INE e T

Figure IV, Ankle Flexion and Extension



2+ The subject weas not permitted to warm upe.

4, The measurements were taken at all times of the
day. No particular hours or room temperature were specified
during which measurements were made,

5« Every measurement was repeated a second time,

6. The data from each wrestler were recorded on a
card which appears in Appendix BE,

T. All measurements were administered by the author

of this study.

Treatment of the Data

The relliability of the tests was computed to determine
whether the data from these measurements of flexibility were
consistent to permit their comparison with other data whose
reliability hed already been established. This was done
by correlating the first test with the second test, The
means, ranges, standard deviations, and the differences
between the means were computed for the measurements. The
significance of the differences of the means was found to

determine the critical ratlio, t score, for each measurement,
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CHAFTER IV
ANALYSIS AND TREATHENT OF LATA

The bésic purpose of this study was to compare the
flexibllity of wrestlers with that of football players, shot
putters, and discus throwers, basketball pleyers, and
18=year-old college students in order to determine whether
wregtlers have a greater or lesser degree of flexibility in
specific joint areas,

Esch wrestler wes tested twice, using 28 flexibility
measures developed by Leighton (34). To obtain & mean score
of flexibility for each Joint of the individual wrestlers,
the author averaged the scores of the two tests., Using the
individual meen score established for each Joint measure-
ment, the author then computed & mean score for all of the
subjects, The range, stendard deviation, reliasbility, and
standard error of the flexibility measures were determined
and 1isted in Table 1,

The reliability was established by correlating the
first test with the second test. The reliability co-
efficlientes obtained were found to range from ,715 to 1.000,
with 18 of the measures above .906, seven above ,812, two
above .715, and one with 1,000, The reliability measure

used wag the rank-difference coefficlent of correlation



Table 1. Range, Standard Deviation, Reliability, and
Standard Error of the Flexibility Measures
Obtained from 41 Wrestlers

29

Ange o
Hean Score Scores in
Test Variables in Degrees Degrees S,D, Reliability Sky
R Shoulder FE 211,16 158-267 20,32 885 3.34
L Shoulder FE 202,50 147-287 27,78 + 349 4,57
R Shoulder AD-AB 163,47 133220 24,00 + 333 4,00
I, Shoulder AD-AB 166,34 135-216 23,34 «915 3.82
R Elbow FE 157,24 134-192 11,69 731 1,83
L, Elbow FE 154,23 131-169 9,00 <952 1.4
R Radial-Ulnar SP 184,34 145-238 20,49 + 306 3.20
L Radial-Ulnar SP 184,72 125-238 18,93 867 2,96
R Radial-Ulnar FE 84,68 60«107 11,79 827 1.84
L Radial-Ulnar FE 82,98 55-123 13,69 2912 2.14
R Wrist FE 135,34 72-193 25,06 976 3.91
L Wrist FE 135,44 76-246 31,56 <952 4,93
R Knee FE 1581 .40 128159 7.89 . 985 1,23
L, Knee FE 142,65 120-162 9.80 398 1,53
R Ankle FE 80,44 38153 18,49 « 997 2.89
L Ankle FE 60,69 37~ 77 8,78 +950 1,37
Hip FE 116,74 87-151 16,30 897 2.58
Hip AD-AB 60,67 48- 81 7 .60 + T8 1,18
R Hip ROT 93.33. 55«14 20,286 . 988 3,18
L Hip ROT 89,07 49.123 18,52 <997 2,89
Trunk FE 190,38 1l8.2u8 22,83 927 3.60
Trunk LF 129,05 85-178 22,44 997 3.55
Trunk ROT 140,35 8l-184% 23,02 1,000 3.63
Neck FE 139,50 104-165 18,90 . 988 2,95
Neck LF 113,66 75-196 27,07 .982 §,.,23
Neck ROT 177,23 96-221 23,41 845 3,66
R Shoulder ROT 192,85 183-229 20,60 812 3.22
L. Shoulder ROT 191,80 152-249 19,35 + 306 3,02

Key to Abbreviations:

flexion,

R rights L left; FE flexion-extensionj AD-AB
adduction-abductiony ROT rotation; SP supination-pronationj LF lateral
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or rho, which was determined by the following formula (35):

rho = |1 = Q{ 2222
N(N2=1)

The standard deviation was calculsted from ungrouped

scores by use of the following formula (36):

The standard error of the mean wes calculated by the

following formula (37):

BEy = 8D
EM\/T

The standard error of the difference between two

means wes computed by the following formula (38):

SEp = ~JSE§, + SEf,

The critical retio, t score, was derived from the
following formula (39):
tzM"-Mg
SEp
The one percent level of confidence was selected for

this study., Using 832 degrees of freedom for the comparison

between wrestlers and shot putters, a2 § ratio of 2,65 was
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needed to reject the null hypothesis. For all other compar-
isons, 139 degrees of freedom, a t ratio of 2,58 was needed
to reject the null hypothesis,

For the basketball players, shot putters and discus
throwers, and 18-year-o0ld college students, mean scores of
28 flexibility measurements were compared with the mesns of
the wrestlers, The 28 measures are listed in Tables 1, 2
3, 4, and 5, For the football players only nine mean scores
were gvailable and thus the comparison with the wrestlers
was limited. These measures are indicated in Table 2,

Table 2 indicates the mean scores of wrestlers when
compared with the shot putters and discus throwers to be
statistically significant in the following areas: left
ankle flexion-extension, hip adduction-ebduction, trunk
flexion-extension, trunk lateral flexion, and trunk rotation.

The shot putters and discus throwers showed measure=-
ments which were statistically significant at the one
percent level of confidence in the following areas: right
and left wrist flexlion-extension and left shoulder rotation.

There was no statistically significant difference
in the mean scores of the two groups for the following
measures: right and left shoulder flexlon-extension, right
and left shoulder adduction-abduction, right and left elbow
flexion~extension, right and left redial ulnar supination-

pronation and flexion-extension, right and left knee
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Table 2, A Comparison of Flexibility Measures Taken from
Shot Putters and Discus Throwers

and Wrestlers

Bl Wrestler &4 ohot Putters

Test lMeans Means

Variable in Degrees in Degrees SD, ™ 1""’2 t

R Shoulder FE 211,16 207,07 4,22 3,46 «82
L Shoulder FE 202,50 211,30 5,23 8,80 1,68
R Shoulder AD-AB 163 .47 171,70 4,43 -3,23 1,06
L Shoulder AD=-AB 166,34 175.80 4,52 «9,46 2,10
R Elbow FE 157.24 150,98 2.37 6,26 2,64
L. Evbow FE 15“.23 152‘58 2.12 1055 073
R Radial<Ulnar SP 184,34 174,60 4,14 9,74 2,35
L Radial-Ulnar SP 184,72 185,13 4,35 - 4l +09
R Radial<Ulnar FE 84,68 82,50 3.16 2.18 «69
L Radial~Ulnar FE 82.98 86,27 3.31 =3,29 «99
R Wrist PE 135,34 161,90 4,63 28,56 5.7 3%
L Wrist FE 136,44 161,14 5,33 ~-24,70 4 ,63%%
R Knee FE 181,40 137 .69 1,78 4,40 2.08
L Knee FE 142,65 137 .44 2,08 5.2 2,50
R Ankle FE 60,44 55,60 3,09 4,88 1,56
L Ankle FE 60,69 55.44 1,88 5.25 2,79%
Hip AD-AB 60,67 53,00 1,64 7 .67 4 ,67%
R Hip ROT 93,33 85,75 3,97 7,58 1.9
L Hip ROT 89,07 87.70 3.857  38] B
Trunk FE 190,38 64,95 3,31 125,43 29.,10%
Trunk LF 123,05 101,20 5,02 27,85 6,93%
Truﬂk ROT 1“0.35 118.“3 6.21 21.92 3053*
Neck FE 139,50 137,50 3.60 2,00 «56
Neck LF 113,66 108,70 4,66 4,86 1,06
Neck ROT 177,23 182,16 4,61 4,93 1.07

R Shoulder ROT 192,85 201,08 4,28 ~8,23 1,92
L Shoulder ROT 191,80 206,75 4,37 -14,93 3 .,42%%

Key to Abbreviations:

R right; L lefty FE flexion~extensionj AD-AB

adduct ion-abduction; ROT rotation; SP supination-pronation; LF lateral

flexiong

# ypestler Mean score significant at the ,01 level,
&% Shot putter mean score significant at the .01 level,
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flexion-extension, right ankle flexion-extension, hip
flexion-extension, right and left hip rotation, neck flexion-
extension, neck lateral flexion, neck rotetion, and right
shoulder rotation,

Table 3 indicates that the 28 mean scores of
wrestlers, when compared with the 28 mean scores of basket-
bell pleyers, are statistically significant at the one
percent level of confidence in the folloving measures:
right shoulder flexion~extension, right elbow flexion-
extehsion, left knee flexion-extension, hip flexion-extenslon,
hip adduction-abduction, trunk flexion-extension, trunk
lateral flexion, trunk rotation, and neck rotation.

There waes no significent difference at the one per-
cent level of confidence between basketball players and
wrestlers, and the null hypothesis was accepted as real in
the following measures: left shoulder flexion-extension,
right and left shoulder adduction-abduction, left elbow
flexion-extension, right and left redial ulnar supination-
pronation and flexion-extension, right and left wrist
- flexion=extensgion, right knee flexion-extension, right and
left ankle flexlon-extension, right and left hip rotation,
neck flexion-extension, neck lateral flexion, and right
and left shoulder rotation.

Table 4 indicates that the differences between 28

wrestler means, when compared with the 28 means of



Table 3. A Comparison of Flexibility Measures Taken from
Basketball Players and Vrestlers
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Bl Wrestler 100 Basketball

Test Means Means

Varjable in Degrees in Degrees SEp My, t

R Shoulder FE 211,16 198,50 3,71 12,86 3.,41%
L. Shoulder FE 202,50 206,30 8,79 «3.80 79
R Shoulder AD=-AB 163,47 160,54 4,17 2,93 70
L Shoulder AD-AB 186,34 161,40 4,01 b, 1,23
R Elbow FE 157,28 150,94 2.03 6430 3,10%
L Elbow FE 154,23 152,10 1,68 2,13 1.29
R Radial-Ulnar SP 184,308 184 40 3.86 3.9 1.02
L Radial-Ulnar SP 184,72 160,90 3.58 3.80 11,08
R Radial-Ulpar FE 84,68 87,72 2.28 -3,04 1,33
L Radial-ylnar FE 82,98 84,30 2,49 «1,32 +33
L Wrist FE 135,40 127.96 $5.28 8,48 1,60
R Knee FE 141,40 138,29 1,51 3.1 2,06
L Knee FEC 142,65 135,89 1,73 6,76 3,01%
R Ankle FE 60 4t 57 .66 3,08 2.78 )
L Ankle FE 60,69 58 bk 1.61 2425 1,39
Hip FE 116,78 105,16 3,08 11,58 3.76%
R Hip ROT 93,33 87.86 3.83 5447 1.50
L Hip ROT 89,07 84,20 3.81 4,87 1.43
Terunk FE 190,38 68,40 3.87 121,98 31,51%
Tpunk ROT 140,35 122,74 Be26 17.61 4,13%
Neck FE 139,50 143,66 3,35 ~,16 1.2
Neck LF 113,66 99,78 4,61 13.88 3,01%
Neck ROT 177,23 110,82 3,24 66,41 15,66%
R Shoulder ROT 182,85 187,00 3.87 5,85 1,51
L Shoulder ROT 191,80 183,80 3,31 8,50 2.42

"Key to Abbreviations:

flexion

R right; L left; FE flexion-extensiony AD-AB
adduc tion-abduction; ROT rotation; SP supination-pronationy LF lateral

% Wprestler mean score significant at the .01 level.



Table 4, A Comparison of Flexibility Measures Taken from

18 Year-0Old College Students and Vrestlers

estlLer - ea
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Test : Means College Students

Variable in Degrees Means in Degrees SE; M-, t

R Shoulder FE 211,18 236,40 3,78 «25,24  6,71%%
L Shoulder FE 202,50 236,50 4,98 -34,00 6,830
R Shoulder AD-AB 163,47 176,90 5,25 «13,43 3,16%%
L Shoulder AD-AB 166,34 177.10 4,09 =10,76 2,63%
R Elbow FE 157,24 148,60 2.17 8,64 3,98%
L Elbow FE 154,23 149,45 1,78 4,78 2,69%
R Radial<Ulnar SP 184,34 167,69 3,72 16,858 §.48%
L Radial-Ulnar SP 148,72 169,02 3.4 15,70 4,.56%
R Radial-Ulnpar FE 84 ,68 84,20 2.28 8,48 21
L Radial<Ulmar FE 82,98 83,80 2.47 10,82 +«33
R Wrist FE 135,34 126,50 4,11 8,84 2,15
L Wrist FE 136,44 126,40 S.14 10,08 1.95
R Knee FE 181,40 132,80 1,58 «8,66 5 4%
L Knee FE 142,85 131,55 1,83 11,10 6,072
R Ankle FE 680,44 64,90 3,08 4,48 1,486
L Ankle TE 60,69 64,30 1.87 3,61 2,16
Hip FE 116,74 66,30 2,99 50,44 16,87%
L Hip ROT 89,07 92,10 3.58 =3,03 «85
Trunk FE 190,38 112,60 4,16 77,78 18.69%
Trunk ROT 140,35 126,50 5,01 13.85 3,45%
Neck FE 139,50 126,70 3,30 12,80 3.88%
Neck LF 113,68 97 .55 B,54 16,11 3,55%
Neck ROT 177.23 159,30 B,2u4 17,93 4,23
R Shoulder ROT 192,85 170,60 3.67 22,25 6,08%
I, Shoulder ROT 191,80 171,30 3.47 20,50 5.91%

"Key to Abbreviations: R rightj L left; FE flexion-extensiony ARB-AD
adduction-abduction; ROT potation; SP supimation-prenation; LF lateral

flexion

®* Wrestlers means score significant at ,01 level,

#% College students means score significant at ,01 level,
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18=year-old college students, are statistically significant

at the one percent level of confidence in the following
measures: right elbow flexion-extension, right and left
radial ulnar supination=-pronation, right and left knee
flexion-extension, hip flexion-extension, hip adduction-
abduction, trunk flexion-extension, trunk leteral flexion,
trunk rotation, neck flexion-extension, neck lateral flexion,
neck rotation, right and left shoulder rotation, left shoulder
adduction-abduction, and left elbov flexion-extension,

Eighteen-year-old college freshmen, when thelr mean
scores were compared with mean scores of wrestlers, showed a
significant difference in the followlng measures: right and
left shoulder flexlon-extension and right shoulder adduction-
abduction,

There was no statisticel difference between wrestlers
and 18=year-old college students at the one percent level of
confidence, and the null hypothesis was accepted as real in
the following measures: right and left radlel ulnar flexion=-
extension, right and left wrist flexlon-extension, and right
eand left ankle flexion-extension.

Table 5 shows the results of the comparison of nine
mean scores Of wrestlere and football players, The wrestlers
showed significant difference at the one percent level of
confidence in the following measures: left ankle flexion-

extenslion, hlp flexion-extension, hip adduction-abduction,
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and trunk lateral flexion.

The football players showed a significant difference
in right and left wrist flexion-extension.

In right ankle flexion-extension, neck flexion~-
extension, and neck rotation, there was no significant

difference and the null hypothesis was accepted as real,

Summary of Findings

Table 6 indicates the measures in which the wrestlers'
mean score was statistically significant when compared with
the mean score of basketball players, shot putters and
discus throwers, and 18-year-cld college freshmen, at the
one percent level of confidence.

Teble 7 pointe out the measuremente in which the
wrestlers' mean score wae stetistically significent when
compared with the mean score of football players at the one

vercent level of confidence,



Table 5, A Comparison of Flexibility Measures Taken from
Football Players and Wrestlers

Wi Wrestier 100 Football

- Means Flayer Means

Variable in Degrees in Degrees SE, M 1-!42 t

R Wrist FE 135,34 154.8 §,28 19,46 4, 550%
L Wwist FE 136,44 153 .4 5,21 ~16,96 3.26%%
R Ankle FE 6044 54,8 3,05 5464 1,85
L Ankle FE 60,69 52,0 1.65 8,69 5,27%
Hip FE 116,74 81.3 3,26 25,44 7 80%
Hip AD-AB 60,67 56,7 1.2 3.97 2,80%
Trunk FE 129,05 110,07 3,78 18,35 5.02%
Neck FE 139,50 131,9 3,38 7460 2,27
Neck ROT 177,23 171.4 3.84% 5,83 1.52

Key to Abbreviations: R right; L left; FE flexion-extension; AD-AB
adduction-abduction; ROT rotation; SP supination-pronationy LF lateral
flexion

# Wrestler mean scores significant at the .01 level,
#% Poorball players mean scores significant at the .0l level,
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Table 6, Measurements of Flexibility in Which the Difference
in Mean Scores is Significant Between Wrestlers and
Basketball Players, Shot Putters, Discus Throwers
and 18 Year Old College Freshmen

Test Basketball Chot 18 Year 01d
Variables Players® Putters® Students®
R Shoulder FE Yes

L Shoulder FE

R Shoulder AD-AB

L Shoulder AD-AB Yes
R Elbow FE Yes Yes
L Clbow PE Yes
R Radial-Ulnar SP Yes
L Radial-Ulnar SP Yes
R Radial-Ulnar FE

L Radial~Ulnar FE

R Wrist FE

L Wrist FE

R Knee FE Yes
I. Knee FE Yes : Yes
R Ankle FE

L Ankle FE Yes

Hip FE Yes Yes
Hip AD-AB Yesa Yes Yes
R Hip ROT -

L Hip ROT

Trunk FE Yes Yes Yes
Trunk L¥ Yes Yes Yos
Trunk ROT Yes Yes Yes
Heck FE Yes
Neck LF Yes Yes
Neck ROT Yes Yes
R Shoulder ROT Yes
L Shoulder ROT Yes

Key to Abbreviations: R right; L left; FE flexion-axtensionj AD-AB
adduction-abduction; ROT rotation; SP supination-pronmationi LF lateral
flexion

* Yaes indicates that mean scores of the wrestlers were significant at
the ,01 level when compared with the three othaer groups,
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Table 7, Measurements of Flexibility in Which the Difference
in Mean Scores is Significant Between iWrestlers
and Football Plavers

R Wrist FE

L Wist FE

R Ankle FE

L Ankle FE Yes
Hip FE Yes
Hip AD=-AR Yes
Trunk FE Yes
Neck FE

Neck ROT

Key to Abbreviationt R right; L left; FE flexion-extension; AD-AB
adduction-abductionj ROT rotation; SP supination-promation; LF lateral
flexion

®* Yems indicates that mean scores of the wrestlers were significant at
the .01 level of confidence when compared with the foothall players,



41

CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

The basic purpose of this study was to determine the
extent of flexiblility of wrestlers as compared with foot=
ball players, bagsketball players, shot putters and discus
throwers, and 18~year-old college freshmen non-athletes,

The measurements of flexibllity for wrestlers were
detefmined from 41 freshman and varsity wrestlers of South
Dakotae State College and Mankato State College during the
1962-63 school year. The measurements for the other groups
had been previously established by other studies.

With the exception of football players all the
subjects were measured by 28 standard flexibility measures
established by Leighton, and the meesuring instrument used
was the Leighton Flexometer,

Becausge Just nine measurements of flexibility for
football players were available, the comparison with wrestlers
-was baged on this number,

The data from the measurements on wrestlers were
analyzed statistically to determine whether any or all of
these gcores differed significantly from those previously

established for basketball players, football players, shot
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putters and discus throwers, and 18-year-ocld college fresh-

man non-athletes.

Conclusions

The following conelusions wefe drawn from the data
presented in this study:

1. The scores of wrestlers when compared with those
of basketball players were statistically greater in 10 of
28 flexibillity measures.

2, The scores of wrestlers when compared with those
of shot putters and discus throwers were significantly
greater in only five of 28 flexibility measurements compared,
The shot putters and discus throwers had statistically larger
scores in three of the 28 measures, and there was no
statisticel aignificanoé between the two groups in 20 of the
28 flexibility measures.

3. The gcores of wrestlers showed statistically
greater differences in 15 of 28 flexibility measures when
compared with those of 18«-year-old college freshman non-
~athletes, The gcores of the 18-year-old college freshmen
hag statistically greater differences in three of the 28
measures, There was no statistically significent difference
between the two groups in 10 of the 28 flexibility measures
compared,

4, When nine flexibllity scores of wrestlers were

compared with nine flexlbllity scores of football players,



the wrestlers showed statisticelly more significance in
four of the nine messures., Football players showed a
greater statistical difference in two of the nine measures,
There was no statistical difierence between the two groupe
in three of the nine measures,

5« The only flexibility meeasures in which wrestlers
showed & statistically greater difference when compared
with all of the other groups were the following: hip flexlon-
extension, hip adduction-abduction, and trunk flexion=-
extension, lateral flexion, and rotation, It is noted that
the nature of the sport of wrestling demands considerable
action in the trunk and pelvie region.,

6. There was not enough evidence in this study to
indicate thaet wrestlers were significantly more flexible
in terms of total flexibility., The wrestlers had a stetis-
tically greater difference in only 8 few specific Joint
measures, and the number of these differences were not
enough to conclude that wrestlers in this study were more
flexible than the sport groups with which they were compared,
| 7. The wrestlers showed greater difference in Just
over half of 28 scores when compared with 18-year-old college
freshmen., It 1s assumed that either the wrestlers possessed
more flexibility in the beginning or that their flexibility

resulted from theilr participation in wrestling,
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Recommendeations

1, There 12 2 need for & study to determine why
specifiec sport groups possess certaln flexibility character-
istics.

2, There 12 a need for a study to determine 1if
flexibility is acqulred or if 1t is inherited,

3. There 18 a2 need for a study to determine whether
a treining program for men stressing flexibility will
actually increase the flexibility of the individuals and
whetﬁer this lncrease in flexibility will affect the
performance of the individuals involved in selected motor

gkllls.



1,

2

3e

5.

9e

10,

i1,

45

LITERATURE CITED

Metheney, Elenanor, Body , 1952, McGraweHill
_Book6Company Incorporated, New York, New York,
p. 96,

Cureton, Thomes, Physicel Fitness Appraisal and Guidance,
1947, C, V., Mosby and Compeny, Saint Louis, Vissouri,
Pe 52,

Oleen, Barbara, An » of ;hilgiiiii§§§égg
of Ankle, Knee, and S Lo
general Motor s Unpublished Masters Thesis,
University of Oregon, 1956,

‘Rathbone, Josephine, Sorpestive Physigsl Educetien,
6th Ed., 1959, W, B, Saunders and Company, Fhiladelphisa,
Fennsylvania, p. 100,

Mathews, Donald, Measurement in » 1958,
#He Bse Saunders and Company, Philadelphlia, Fennsylvania,
ppe 217=278.

Forbes, Joseph, Characteristics of w in Boys,
Unpublished Doctors Thesis, University of Oregon,
1950, b

Cureton, Thomas, &&.?au of Champlon Athletes,
195&, University of Illinois Fress, Urbana, Illinois,
p. 82,

Rathbone, Josephine, m::e&_%n Ehyslcel IZducatlon,
6th Ed,, 1959, W, B, Saunders and Company, Fhiladelphiea,
Pennsylvania, p. 99.

Leighton, Jack, "A Simple Objective and Rellable Measure
of Flexibility", Research Qggg&ggl%, XIII, 205«216,
AAHPERs Washington, D, C.,, May, 1942,

Cureton, Thomas, Ehyslcael Fltness of Champlon Athletes,
1951, University of Illinois Press, Urbana, Illinois,

PP e 82"'93.

Wellstone, Eugene, "Test for Predicting Ability in Gym-

nestics and Tumbling”, Research Quarterly, IX, 115-
125, AAHPER: Washington, D, C., December, 1948,



12.

13,

14,

15,

16,

17.

18,

20,

21.

22,

46

Wilmar eand Elhins, "An Optical Goniometer for Observing
Range of Motion of Joints", Archives of Physical
ne, XXVIII, 695-=704, American Congress of

Physlcal Medicine: Chicago, Illinois, November, 1947,

Benson, Simon, "The Relative Value of Different Forms
of Physicel Therapy, Especially Diothermy in Treating
Joints Stiffened After Athletic Injury", Research
Quarterly, VII, 52«73, AAHFER: Washington, D. C.,
December, 1930,

Leighton, Jack, A Simple ObjJective and Rellable Measure

of Flexibility" Research guag&eg;*, XIV, 205=216,
AAHFPER: washington, D. C.,, May, 1942,

Dorinson and Wagner, "An Exact Technigue for Clinically
Measuring and Recording Joint Motion", Archives of
Physicel Medicine, XXIX, 468-475, American Congress
of Physical Medicine: Chicage, Illinois, August,

19486,

YMassey and Chaudet, "Effects of Systematic Heavy

Resistive Exercise on Range of Joint Movement in
Young Adults”, Research Quarterly, XXVII, 41-51,
AAHPER: Washington, D, C., March, 1956,

Haliskl, Chester, A Study of Flexipility in Football
Players, Unpublished Masters Thesle, University of
Oregon, 1950,

Forbes, Joseph, Characterldstics of Flexibdlity ln Boys,
Unpublighed Doctors Thesis, University of Oregon,
1950.

Syverson, Magnus, A Study of Flexibility in Baseball
rg, Unpublished Masters Thesie, University of

Oregon, 1 950.

Miller, Charles, The Relationship of Flexibility in
Boys to Age, Unpublighed Mesters Thesis, University

of Maryland, 1954,

Olsen, Darbara, An Investigation of the Relationship
of Ankle, gnee, Trunk and shoulder Flexibility to
General Motor Ability, “Unpublished Masters Thesis,
University of Oregon, 1956,

Kingsley, Donald, Ilexibility Changes Resulting From
Farticipation in Tumbling, Unpublished Mesters Thesis,
University of Oregon, 1952,



234

24,

25

26,

1.

32,

33

47

¥atthews, Shaw and Woods, "Hip Elexlbility of Elementary
School Boys as heleted to IDody Segments”, Re

. | fegearch
Ml%lﬂ.b XXX, 297=302, AAHPER: =aash1ne:ton. Yo Cay
Cetober, 1654,

Matthews, Shaw and Bohneen, "Hip Flexibility or College

Women &s Related to Length of Body Segments"”, Heseerch
s XXVIII, 352«356, AAHPER: #lahlnston. De Coyp
Lecember, 1957,

Devies, L., Ae., "Relationship PBetween Selected Fostural
Divergencies and FMotor Ability” gu ’
XXVIiI, 1=k, AAHPER: Washington, je g oy A T

eCue, Betty, "Flexibility Measuremente of College
Women", Qggg&gg%x XXX, 316-324, AAHIER:
Aushlngton. « Cop Ootober, 1959,

‘Deytom, Willlsm, Athletic Iraining and Sgnditioning
1960: Ronald %rasc Compeny, New York, New York, p: 40,

Lelghton, Jack, "Flexibility Characteristics of Three
Speclelized 38kill Groups of Champion Athletea",

émniu! of gmﬁni gﬁ?f‘“f XXXVIII, 580~583
Azerican .ongress of P 'Medicine: Chicaga:

Illinols, 1937,

Lelghton, Jack, "On the Significance of Flexibility
for Fhysical Educetors”, a)l of leslth, I

idugation, ang fecreetlon, O, AAHTER: Washington,
D. Cop 1960,

Hellskl, Chester, 4 Study Elﬁﬁlh}llil Egg%kg}l
Players, Unpubilahed Masters Thesis, nlve y of

0”@0“. ‘950.

Williems, Thomes, A Study of Flexibility in Lesketbell
glgxggi, Unpublinhod nasters Thesls, Uﬁ*%erc yo

Cregon, 1950,

Lemiere, Oscer, E%%zlhélllz iﬂ&&ﬂ!%
Ihrowers, npublished Hasters Thesls, Un vern!ty or

Oregzon, 1952.

&athewa, Lonald, Messurements in Education,
1658, W, B. Saunders end CQmpany, sdelphia,
Fennsylvania, pp. 271-272,



34,

35.

36.

3T

39.

40,

48

Mathews, Donald, Measurement in Physicel Education, 1958,
W, B. Saunders and Company, Philadelphia,

Penusylvania, pp. 217-278,

Garrett, Henry, Elementary Statistics, 2nd Ed., 1962,
- David McKay Company Incorporated, New York, New
York, p. 91.

Garrett, Henry, Elementary Statlstics, 2nd Ed., 1962,
David McKay Company Incorporated, New York, New
York, Pe 52.

Garrett, Henry, Elementary Statisties, 2nd Ed., 1962,
David MecKay Company Incorporated, New York, New
York, p. 119.

Garrett, Henry, Elementery Statlstics, 2nd Ed., 1962,
Daevid MeKay Compeny Incorporated, New York, New
York, p. 123,

Garrett, Henry, Elementary Statistics, 2nd Zd., 1962,

Devid lickay Company Incorporsted, New York, New
York, p. 124,

Mathews, Donald, Measurement in ngg;ga% Education,
1088, W, B. Saundere and Company, Fhiladelphia,
Penneylvania, pp. 272-278,



49

AFPENDIX A

PROCEDURE IN MEASUREMENT

'« HNegk flexion and extension. Starting pesition=--

Supine position on bench, head and neck projecting over end,
shoulders touching, edge, arms at sides, Instrument fastened
to either side of head over ear. Novement--Count (1) head
railsed and moved to position as near chest as possible, dial
locked, (2) head lowered and moved to position as near end
of bench as possible, pointer locked, (3) subject relaxes,
reading taken. Caution~-Shoulders may not be raiged from
bench during flexion nor back unduly arched during extension,
Buttocks and shoulders must remain on bench during movement.

2. DMNeck lateral Flexion. Starting position--Sitting
position in low-backed armchair, back straight, hands
grasping chair arms, upper arms hooked over back of chalr,
Instrument fastened to back of head. Movement-=-Count (1)
head moved in arc sideward to the left as far as possible,
dial locked, (2) head moved in arc sideward to the right as
‘far as possible, pointer locked, (3) subject relaxes, reading
teken, Caution--Position in chalr may not be changed during
movement, Shoulders may not be raised or lowered.

3. MNeck Rotation. Starting position--Supine position
on bench, head and neck projecting over, shoulders touching

edge and arms at sides of bench. Instrument fastened to
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top of head. Movement==Count (1) head turned left as far
as possible, dial locked, (2) head turned right as far as
possible, pointer locked, (3) subject relaxes, reading
taken. Ceutione--Shoulders may not be raised from bench,

4, ghoulder Flexion snd Lxtemsion, Sterting
position--5tanding position at projecting corner of wall,
arm to be measured extending Just beyond projeecting corner,
arms at sides, back to wall; shoulder blades, buttocks, and
heels touching wall, Instrument fastened to side of upper
arm, Movement--Count (1) arm moved forward and upward in
an arc as far ag possible, palm of hand egliding ageinst
wall, dial locked, (2) arm moved downward and backward in
an arc as far as possible, palm of hand sliding against
wall, pointer locked, (3) subj)ect relaxes, reading taken,
Caution--Heels, buttocks, and shoulders must touch wall at
all times during movement. ELElbow of arm being measured
muet be kept straight, Palm of hand of arm being measured
must be against wall when dial and pointer are locked.

5. Shoulder Adduction and Abduction. Starting
Aposition—-standing position with arms at sides, left (right)
gide of body toward wall, shoulder touching same, left
(right) fist doubled with knuckles forward, thumb side of
fist touching hip and opposite side of fist touching wall,
feet together, knees and elbows stralght, Instrument

fastened to back of right (left) upper arm. Movemente=-
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Count (1) palm of right (left) hand pressed against side of
leg, dial locked, (2) arm moved sideward, outward, and
upwerd in en are as far as possible, pointer locked, (3)
subject relaxes, reading taken. Caution-~Left (right) fist
must be kept in contact with the body and wall at sll times.
Knees, body, and elbows must be kept straight through move-
ment, Ar must be ralised directly sideward, not forward

or backward, Heels of feet may not be raised from floor.

6. gShoulder Rotation. Sterting position--Standing
posltion at projecting corner of wall, arm to be measured
extended sideward and bent to right angle at elbow, shoulder
extended Just beyong projecting corner, opposite arm at side
of body, back to wall; shoulder blades, buttocks, and heels
touching well., Instrument fastened to gide of forearm,
Movement=«~Count (1) forearm moved downward and backward in
an arc as far as possible, dial locked, (2) forearm moved
forward, upward, and backwerd in arc as far as possible,
pointer locked, (3) subject relaxes, reading taken, Cautione-
Upper arm being measured must be held directly sideward and
'purallel with the floor during movement, Heels, buttocks,
and shoulders must touch wall at all times.

7. Elbow Flexlon and Extension. Starting positione-
Squatting or sitting positlon facing teble or bench with
upper portion of arm being measured resting back down

acroses nearest table corner so that the elbow extends



Just beyond one edge and the armpit is resting egainst the
ed jacent edge. Instrument fastened to back of wrist,
vovement--Count (1) wrist moved upward and backwerd in an
arc to position to nesr shoulder as possible, dial locked,
(2) wrist moved forward and downward until arm is forecibly
extended, pointer locked, (3) subject relaxes, reading
taken, Caution~~Upper arm may not be tilted or moved during
measurenent,

8., RBedlsl-Ulnar Supination and Pronation. Starting
position-~31tting position in standard armchair, back
straight, forearms resting on chair erms, flste doubled
and extended beyond ends of chalr arms, wrist of arm to be
measured held straight, ©Strap is grasped in hand, fastening
instrument to front of fist, (Common cheir and table of
suitable height may be substituted for armchsir,) MNovemente-
Count (1) thumbe-gide of fist turned outward and downward as
far as possible, dial locked, (2) thumb-gide of fist turned
upward, downwerd, and inward as far as possible, pointer
locked, (3) subject relaxes, reading taken. Caution--Body
and forearm must remain stationary, except for specified
movement, throughout measurement. No leaning of the body
may be permitted,

9. MWrist Flexion 2nd Extension., Starting position--
Sitting position in standard armchair, back straight,
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foreaerms resting on chair arms, fists doubled and extended
beyond ende of chelr arms, palm of hand to be measured

turned up., Instrument fastened to thumb-gide of fist.
(Common chair and teble of suitable height may be substituted
for armchair,) Movement-=Count (1) fist moved upward and
backward in an erc as far es possible, dial locked, (2)

fist moved forward, downward, and backward in an arc as far
es possible, pointer locked, (3) subject relaxes, reading
taken, Caution-~Forearm may not be raised from chair arm
duriﬁg movement,

10, Ulnar and Radisl Flexion. Starting position--
S5itting position in standard ermchair, back straight, fore-
arms resting on chair arms, fists doubled and extended
beyond ends of chair arms, thumb-side of hand to be measured
turned up. Instrument fastened to back of hand., (Common
chair and table of sultable height may be substituted for
armchair,) Movement-=Count (1) fist moved upward and
backward in an arc as far as possible, dial locked, (2)
fist moved downward and backward as far as possible, pointer
‘locked, (3) subject relaxes, reading taken. Cautione=-
Forearm may not be raised from chair arm during movement,
Fist may not be turned inward or outward during measurement.

11, Hip Extension and Flexion. Starting position--
Standing position, feet together, knees stiff, arms extended

above head, hande clasped with palms up, Instrument fastened
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to either gide of hip at height of umbilicus, Movemente=-
Count (1) bend backward as fer as possible, dial locked,
(2) bend forward es far as possible, pointer locked, (3)
subject relaxes, reading teken., Caution--Knees may not be
bent but must remain straight throughout movement, Feet
may not be shifted. Toes and heels may not be ralsed.

12, Hip Adduction and Abduction. Starting position-=-
Standing position, feet together, knees straight, arme at
sldes, Instrument fastened to back of either leg.
Movemént--Count (1) starting position, dial locked, (2) leg
to which instrument is not attached is moved sideward as
far as possible, pointer locked, (3) subject relaxes, read-
ing taken, Caution=--Body must remain in upright position
throughout movement. Knees must be kept stralght with the
feet assuming & position on line and parallel,

13, Hip Rotetion. 8Starting position--Sitting
position on bench with left (right) leg resting on and foot
projecting over end of bench, knee straight, right (left)
leg extending downwerd, foot resting on floor., Instrument
fastened to bottom of left (right) foot, Movement--Count
(1) left (right) foot turned outward as far as possible,
dial locked, (2) left (right) foot turned inward as far as
possible, pointer locked, (3) subject relaxes, reading
teken, Caution--Knee and ankle Jjoints must remain locked

throughout movement. FPosition of hips may not be changed
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durling measurement,

14, Knee Flexion and Extension. Starting positione--
Prone position on box or bench with knees at end of and
lower legs extending beyond end of bench, arms at sides of
and hande grasping edges of bench. Instrument fastened to
outside of either ankle, Movement--Count (1) foot moved
upward and backward in an arc to position as near buttocks
as possible, dial locked, (2) foot moved forward and down=-
ward, until leg 1s forecibly extended, pointer locked, (3)
subject relexes, reading taken, Caution--Fosition of upper
leg may be changed during movement,

15. Ankle Flexlon and Extension. Starting position--
8itting position on bench with left (right) leg resting on
and foot projecting over end of bench, knee stralght, right
(left) leg extending downward, foot resting on floor,
Instrument faestened to inelde of left (right) foot, Movement-=-
Count (1) left (right) foot turned downward 2s fer as
possible, dial locked, (2) left (right) foot turned upward
and toward the knee as far a2s possible, pointer locked,

" (3) subject relaxes, reading taken, Csution--Knee of leg
being measured must be kept straight throughout movement,
No sideward turning of the foot may be allowed,

16. Irunk Extension and Flexion. Starting position-=-

Standing position, feet together, knees stralight, arms extend-

ed above head, hands clasped with pelms up. Instrument
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fastened to elither side of chest jJjust below armpit at

nipple height., Movement--Count (1) bend backward as far as
possible, dial locked, (2) bend forward as far as possible,
pointer locked, (3) subject relaxes, reading taken, Caution=--
Knees must be kept straight throughout movement. Feet may
not be shifted, Toes and heels may not be raised from

floor.

17. Irunk lateral Flexion, Starting position--
Standing position, feet together, knees straight, arme at
gides. Instrument fastened to middle of back at nipple
height, Movement--Count (1) bend sideward to the left es
far as possible, dial locked, (2) bend sideward to the right
ag far as possible, pointer locked, (3) subject relaxes,
reading taken. Caution--Both feet must remain flat on
floor, heels may not be raised during measurement, Knees
must be kept straight throughout movement. Subject may
bend sideward and backward, but must not be allowed to
bend forward.

18, Irunk Rotetion. Starting position=--Supine
.poaition on bench, legs together, knees raised above hips,
lower legs parallel to bench and body. Assistant holds
subject's shoulders, Instrument fastened to middle rear of
upper legs, strap going around both legs. Movement--Count
(1) knees lowered to the left as far as possible, dial

locked, (2) knees brought back to starting position and



lowered to the right as far as possible, pointer locked,
(3) subject relaxes, reading taken. Caution--Subject's
shoulders must not be permitted to rise from the bench
during movement, Knees must be moved directly sideward at

the height of the hips, not above or below (40).
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SAMPLE OF THE FORM USED FOR RECORDIR: DATA
Kane Ace Date
Position drestling Haight Welight
Experience: 1, Hish School
2. Service
3. College
Degrees Dagrees
Joint 'RM Left Joint Right Left
1lst 2nd 1st lst | 2nd lat [2nd

Shoulder Hip

Flex-Ixt Flex=-ixt

Add-Abd Add-Abd

Rotation Rotation
Elbow Trunk

Flax~Ext Flex-ixt
Rad {al ~Ulpar lat-Tlex

Supel Rotation

Flex~-Ixt Heck
wrist Flex~Ext

Flex-Ext Lat-Flex
Knee Rotation

Flex-Ext
Ankle

Flox-Ixt

Inv-Ever

6S
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Raw Data

] ¥Wrestlers
Subjects

Test

Variables 1 2 3 4 5 6 7 2 9 10 11

R Shoulder FE 158 183,5 224 186 222.% 217.5 207 184,5 208,5 187 218,5
L Shoulder FE 171 180,5 240 177.5 187 196,5 195.5 217 168.,5 173.5 147

R Shoulder AD-AB 182.,5 178 160 183 150,5 161,5 170 155.5 185.,5 152 209,5
L Shoulder AD-AR 1558 160,5 157 167 198,5 153 160 164 150,5 135.,5 216

R Elbow FE 149 156,5 168 152 165,5 173 154 134,5 151 163 152

L Elbow FE 146 162 165 159,6 148 137.5 150 131.5 186.,5 167.5 147.5
R Radjal<lUlnar SP 167.5 192 238.5 198 207.5 157.5 188.5 170 188.5 185.,5 178.5
L Radial-Ulnmar SP 158.5 197.,5 209 171 206,55 176.,5 198 170.5 167.,5 188,5 183.,5
R Radial-Ulnar FE 73 73.5 107.5 101.5 76 84,5 82 72 99 100 83

L Radial<Ulnar TE 60 82.5 7% 88 78 75 88,5 81,5 89.5 106,5 72,5
R Wrist FE 113 132,5 174,5 129.,5 10,5 97.5 137 144 ,.5 149,5 193,5 132

L Wrist FE 95 126.5 155.5 131.5 119.5 76 127.5 155.5 147.8 179 113.5
R Knee FE 124 143,5 154,5 149.,5 153 145 147 187,5 183.5 158.,5 131

L Enee FE 120 145 157 151 162 151 153 1y 151 155.,5 1u4,5
R Ankle FE 153.5 41,5 63 73 72 60 50 59.5 71 77 49,5
L Ankle FE 60.5 S 75 73.5 59 58,5 54,5 68,5 71 .50 61
Hip FE 108,55 108.,8 127, 181 139 105,55 186,5 109,5 120,5% 156,5 113
Hip AD-A3B 68 63.5 S5 81 53 52.5 68 62 89.5 70.5 83.5
R Hip Rotation 55 84 121.5 109 23.5 80 136,5 81 89,5 110,5 99.5
L Hip Rotation 49.5 69,5 121.5 99 78 84,5 116,5 95,5 94 89,5 84
Trunk FE 176.5 171 118,55 212 221.5 185.,5 220.5 182 1798.5 227.5 179
Trunk LF 132 129.5 142 201 197.% 17 158 1%0,5 121 133,5 108,5
Trunk ROT 111 129.,5 184 164 157.8 172.8 17} 140 137.5 136,55 113.5
Neck FE 112 112 165 132,5 1863 nl 1y 150 147 1u8 120
leck LF 82 114 11 134,5 102,5 110 116 118,55 82 116 75.5
Neck ROT 138 18% 192 175 184 179 201 185 179.5 189.,5 175.5
R Shoulder ROT 143 168,55 224 202,5 186 222.8 202.% 173 158,58 204,55 171

L Shoulder ROT 152,5 18s 29,5 198 204 203 213 193 162 195 182,5
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Shoulder FE
Shoulder FE

Elbow FE
Elbow FE
Radial<Ulnar
Radial~Ulnar
Radial-Ulnar
Radial-Ulnar
Wrist FE
Wrist FE

R Knee FE

L Knee FE

R Ankle FE

L Ankle FE

Hip FE

Hip AD-AB

R Hip Rotation
L Hip Rotation
Trunk FE
Trunk LF

Trank ROT

Neck FE

Neck LF

Neck ROT

R Shoulder Rot
L Shoulder ROT

MR AR AR W

Shouldar AD-AB
Shoulder AD-AB

sp
SP
FE
FE

187
171
159,5
157
148,5
148
161,.5
166
86,5
85,5
138,5
145,5
48,5
151
62
51
111.5
59,5
61
63
177
127.5
166
134,5
110,5
197,.5
179,5
179

214
218,5
145
146
165.,5
158,5
178
181,5
86,5
79,5
174
143.5
136
143
67 .5
80.5
127
61
o%,.5
92.5
199
122
132,5
139.5

233.5
191.5
218,5
181.5
158
142
161.5
125,58
83.5
69
117.5
122
1483
139.5
74
66
141,5
64,5
81
76,5
196
98
122,5
180
88,5
146,.5
182
175

98,5

95,5
178.5
119
101,5
142,5
101
168,5
178.5
185

148,5

153,5
52
63,5

69,5
121
103

c9



Elbow FE
Elbow TE

Rad fal-Ulnar
Radial-Ulmar
Rad fa)l~Ulnar
L Radial-Ulpar
R Wrist FE

L Wrist FE

R Knee TE

L Knee FE

R Amnkle FE

L Ankle FE

Hip FE

Hip AD-AB

R Hip Rotation
L Hip Rotation
Trunk FE

Trunk LF
Trunk ROT

Neck FE

Neck LP

Neck ROT

R Shoulder ROT
L Shoulder ROT

eI CR

Shoulder AD-AB
Shoulder AD-AB

14
SP
FE
FE

224,5
202,5
146,.5
153
169,5
165
183.5
199
85.5
85
119
143,5
146
183,5
58
5645
105
62,5
85
66
168
110,5
169,5
150,5
132
185
203
202,5

165
162,5
179,.5
165,5
78
89,5
181
147,5
152
153.5
82,5
70,5
131.5
63.5
87
117.5
202
129
153
147,58
126
193.5
222
202

160
155.5
151
159,5
76
77
169
156
137
137
53,5
66
127
50,5
105,5
71.5
198
132
118,.5
154
109
183
220.5
211

156
154
180
181,85
103.5
123.,5
138,85
1865
180.5
1ay
69,5
63
134.5
55
125.8
123.5
223.5
153.5
103
150
183,5
143
197.5
165.5

184,5
159.5
183,5
197.5
92,5
85
142,585
143
140,5
146
59.5
67
185,5
58,5
87
71.5
160,5
132,5
154.5
139,5
126,85
179.5
207.5
219,5

192,5
160
194,5
212,5
96,5
84
134,5
115,56
146
138 .5
50,5
59
112,5
685
73

1786
128,5
128
149
86
180.,5
193
177

211.5
148,5
155
204
128,5
204
192,5
200,5
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Subjects

o e
est Variable 10 .ail "
R Shoulder FE 267 196.5 222 242,5 242,5 215 237.5 218.5
L Shoulder FE 257.8 151.5 21% 267.5 262 237 222,5 209
R Shoulder AD=-AB 208,5 150,5 187 200 220,5 203 182.5 138,5
I, Shoulder AD-AB 197, 136,58 203 210 130 198 196 150
R Elbow FE 169 160,5 144 139 145 159 169,55 155
L. Elbow FE 163,55 155 143 136.,5 139.5 154 163 153
R Radial-Ulnar SP 176 202,5 156.5 15% 197.5 15% 212.8 218.5
L Radial-Ulnar SP 175,5 198.5 153.,5 158 167.5 188,5 212 186
R Radial~Ulnar FE 82 83,5 52,5 60.5 70,5 92,5 85 70
L Radial<Ulnar TE 77 77 83,5 55 67.5 100,5 104 74,5
R Wrist TFE 100 161 93 121.5 72.5 109.% 112 161
L Wrist FE 111 131 81.% 1118 %1.5 109 125 138,5
R Knee TE 134 136 131.5 128.5 131.5 130.5 146 138,.5
L Knee FE 132 150.5 13§ 133 132 132.8 150.5 136
R Ankle FE 59 73 81,5 43,5 41 59,5 57 52,5
L Ankle TE §3.5 77,5 80 43 2 87 62 53.5
Hip FE 122,5 115 116 34 115 113,55 126.,5 101
Hip AD=-AB §7.5 56 56 43 56.5 56 49 51
R Hip Retation 79 115 82.5 92.5 $7.5 94,5 81,5 35
L Hip Rotation 79,85 111.5 83 83 63,5 91,5 30 83.5
Trunk FE 214 208 187.5 202 183.,5 187 202,5 193.5
Trank LF 126,5 147 95.5 128 105.5 85.5 116 133
Trunk ROT 41,5 163 109,5 118,55 132 92.5 137 131
lieck FE 157 153.5% 132.5 123 & % 8 104 144 128,.5
Neck LF 1986 155.5 81.5 W 116,5 85,5 112 106
Neck ROT 85,5 126 167.,5 190,58 1682.5 159 133.5 184
R Shoulder ROT 190,5 215.5 183.5 13,5 17s 179 210,5 19
L Shoulder ROT 182,5 208,5 192 168.5 171 176,55 187 208

%9
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