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ABSTRACT

PHYSICAL FERFORMANCE AND BODY FORM AS EELATED
TO PHYSICAL ACTIVITY OF COLLEGE WOMzW

oy Patricia Ruth Conger

Ot itement of the Problem

It was the purpose of this study to investigate the inter-
relationships of selected functional and body form measures,

anid to investigate the effects of hablitual physical activity

]

S.

upon tonese paramete

Trirty-tive collepge women ranging in ages from 18 to 22
nurticipated in this study. Certain subjects were placed in
deotivity groups determined by an activity-history recall
Jquestionnaire and termed "most active" and "least active'.

rrunetional mezsaves Incelt bog ctrornpgtnoand flexibility tests;

IS -

T

snd body form measurces incluced skinfold fat, widths, girths,
vedlot o ane solected derived measures. Tne range,

for all parameters.
T.e Pearson Procuct-Moment Correlation was employed to
aetermine  interrelationships of all parameters. Elementary
inkare Analysis was performed cn the inter-correlation matrix

ror the purpose of clustering related parameters. Difference
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between variances of selected parameters was determined by

the F test; t tests were used to determine the difference

between means of selected variables in the activity groups.

Conclusions

From the statistical analysis of data, the followlng

conclusions were drawn:

1.

Significant differences at the .10 level were found be-
tween the varilances of percent body fat, specific gravity
and trunk strength in the two groups.

Significant differences at the .05 level of confildence
were found between the means of weight, lean body mass,
specific gravity, arm and shoulder and trunk strength in
the two activity groups.

No significant difference between the means of percent
fat, ponderal index, hip and leg strength, total strength,
shoulder flexibility, trunk flexibility, ankle flexibillity,
hip flexibility and total flexibility was found.

The most active group was heavier, had greater lean body
mass, showed lower specific gravities and exhibited
greater arm and shoulder and trunk strength.

Higher mean values for the most active subjects in all
strength measurements except shoulder extension were re-
corded, however no significance was found.

Higher mean values for the most active subjects were found
in all body form measures except knee width, knee, supra-

iliac, pubis skinfolds. These values were not significant.



7.
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The Elementary Linkage Analysis showed welght and hip

girth as the parameters characteristic of the most

variables.

Recommendations

1.

3.

A valuable tool is
activity.
Examination of the
active subjects to
more flexible than
gation with:

a. larger samples
and

levels,

b. matched groups

1s recommended.

A larger number of

to establish norms.

needed to assess habitual physical

results revealed a tendency for

be larger, stronger, less fat, and

Further investi-

sedentary subjects.

and an analysis of extreme activity

undergoing difficult tralning programs

randomly selected subjects 1s needed



PHYSICAL PERFORMANCE AND BODY FORM AS RELATED

TO PHYSICAL ACTIVITY OF COLLEGE WOMEN

By

Patricia Ruth Conger

A THESIS

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

MASTER OF ARTS

Department of Health, Physical Education and Recreation

1964



ACKNOWLEDGMENTS

I wish to sincerely thank Dr. Janet Wessel for her
guidance and assistance in the preparation of the thesis.
Gratitude is also extended to Dr. William Heusner

for his Interest and suggestions.



DEDICATION

Dedicated to my mother and father
for their faith and encouragement.



CHAPTER
I.

IT.

IIT.

Iv.

V.

BIBLIOGRAPHY . . . . .

TABLE OF CONTENTS

INTRODUCTION ..
Purpose and Need for the Study
Limitations.

REVIEW OF RELATED LITERATURE.

Strength

Flexibility.

Body Form
METHODOLOGY

General Procedures

Specific Procedures

ANALYSIS OF DATA.

Comparative Data of Body Form Measures.

Functlonal Measures

Intercorrelations and Correlations

Significance Between Varlables for Two
Activity Groups

Non-Statistlical Observations

SUMMARY, CONCLUSIONS, RECOMMENDATIONS.
Summary
Concluslons.

Recommendations

APPENDICES.

PAGE

o O o= 0w

10
11
31
31
33
38

50
55
56
56
57
59

60
64



TABLE

II.
III.

IvV.

VI.

VII.

VIIT.

IX‘

XTI.
XII.
XIII.

XIV.

LIST OF TABLES

Comparative Body Form Measures . . . .

Comparative Data of Skinfold Correlations

Range, Mean,Standard Deviation of Flexibility
Measures

Range, Mean, Standard Deviation of Strength
Measures

Intercorrelation Matrix

Elementary Linkage Analysis

F Ratio of Significance Between Variances of
Actlvity Groups.

Cochran-Cox test of Signiflcance Between Means
of Activity Groups. . . .

t Test of Significance Between Means of Activs
ity Groups

Raw Data on Physical Characteristics and
Average Caloric Expenditure of Subjects.

Raw Data on Bony Widths

Raw Data on Girths

Raw Data on Skinfold Fat Measurements. .

Raw Data on Ponderal Index, Specific Gravity,

Percent Body Fat, and Lean Body Mass.

PAGE

32

34

35

37

39
41

51

53

54

66

67

68

69

70



TABLE PAGE
XV. Raw Data on Flexibility Measures . . . . . 71
XVI. Raw Data on Strength Measures . . . . . . 72
XVII. Mean, Standard Deviation, Range of Body Form
Measures for the Most Active Group . . . 75
XVIII. Mean, Standard Deviation, Range of Body Form
Measures for the Least Active Group. . . 76
XIX. Mean, Standard Deviation, Range of Functional
Capacity Measures for the Most Active
Group. .« .+ .« v v e e e e e 77
XX. Mean, Standard Devlation, Range of Functional
Capacity Measures for the Least Actlve
GPrOUP. « + o« e e e e e e e e 78
XXI. Formulas Used for Percent Body Fat, Lean Body

Mass, Relative Weight . . . . . . . 80



FIGURE

W o0 NI O W!m

10,

11.

12.

13.
14.

15.

16.

LIST OF FIGURES

PAGE
Flexibility Body Line . . . . .+ .+ .+ . . 13
Shoulder Flexion. . . . . . .+ . .+ .. 14
Shoulder Extension . . . .. . .+ .+ o .. 15
Shoulder Inward Rotation . . . . . . . . 17
Shoulder Outward Rotation. . . . . . . . 19
Hip Flexion . ; e e e e e e e e e 20
Ankle Flexion. . . . .+ .+ .+ .« & o . 21
Ankle Extension . . . .. . . . . . e e 23
Trunk Flexion. . . . . . .+ .+ . . .. 2L
Trunk Extension . . . . . . .+ . . .. 26
Elementary Linkage Analysls Type I, Percent
Body Fat and Specific Gravity . . . . . u2
Elementary Linkage Analysis Type II, Hip and
Leg Strength and Total Strength . . . . L2
Elementary Linkage Analysls Type III, Girth. . 43
Elementary Linkage Analysis Type IV, Welght
and Hip Girth . . . . . .+ . . .. 43
Elementary Linkage Analysis Type V, Specific
Strength and Arm and Shoulder Strength . . Ly

Elementary Linkage Analysls Type VI,
Specific Flexlbility and Total Flexi-

bility. . .+ .+ o . . .. .. .. by



FIGURE PAGE
17. Elementary Linkage Analysls Type VII,
Specific Strength and Trunk Strength. . . U5
18. Elementary Linkage Analysis Type VIII,
Specific Flexibility and Trunk Flexibilllty. 45
19. Elementary Linkage Analysis Type IX, Skinfold

Fat. . . . . .. 0. e e 46



LIST OF APPENDICES

APPENDIX PAGE
A. Raw Data on Subjects . . . . . . . . . 65
B. Mean, Standard Deviation, Range of Measures
for Activity Groups . . « e e . . 75
C. Formulas Used for Percent Body Fat, Lean

Body Mass, Relative Welght . . . . . . 80



CHAPTER I
INTRODUCTION

The importance of frequent and regular exercise and
activity in modern day living cannot be minimized. Most
authorities agree that vigorous physical activity increases
ones functional efficliency and postpones the degenerate
changes of the aging process. Medical authorities in the
field of hygiene postulate,

Appropriately selected exercise can result in the
following favorable effects: increase in the size
of muscles, increases in power, improvement of muscular
control and coordination, increase in the tone of
muscles, prevention of abnormal postural deformities,
increase in reserve power of the heart and lungs,
increased activity of the internal organs, stimulation
of the growth process and action as a mental restora-
tive, and a stimilus to mental activity. (1)
Well documented evidence exlists in the literature indicating
that exercise increases strength of muscles and range of
motion of Joints, whereas, lack of exercise causes a re-
duction of those qualities.

Numerous studies have appeared in the literature in
recent years in functional capacity and body form. The
majority of these studies have been with men and concerned
with establishing normative standards in strength, flexi-
bility and body form and relating these factors with abilities

and specific sport activities. Little research was reported



identifying the effects of habitual physical activity upon
body functlons in men or women. No research studies were
found investigating the effects of activity habitus and body

form measures of women.

Purpose and Need for the Study

The primary purpose of this study was two fold: (1)
to investigate the interrelationship of selected gtrength
and flexibility and body form parameters, and (2) to in-
vestigate the effects d} habitual physical activity upon
these parameters.

Studies in human biological individuality are needed
to enhance our understanding of human differences, to
establish normative data, and to exhibit aging trends in
women. By analyzing the differences in sedentary and active
individuals, the values of exercise and habitual physical
activity can be explored and further justified. Further-
more, information gained from observing differences in human
biology as it relates to activity can be used to guilde
physical educators in effective program planning. It is
the desire of the author that by means of this study a con-
tribution might be made toward a knowledge, awareness and
realization of the differences in body form and functional
capacity with regard to level of habitual physical activity

of young women.

ro



Limitations

1. Level of hab;tual physical activity was assessed
by a five day activity-history recall questionnaire. This
was a subJective measure wholly dependent upon the indivi-
duals ability to accurately recall and record their activities
for a five day period.

2. The sample was a non-randomized sample and research
was based on volunteers.

3. The size of the sample was limited by practical

problems.



CHAPTER II
REVIEW OF RELATED LITERATURE

Research studies reported in this chapter will be pre-
sented under three topics: (1) strength, (2) flexibility,
(3) body form.

Strength

It was concluded from one study of girls in grades 1-9
that grip strength was related to anthropometric measures
for all age groups studied. (26)

Another study relating strength to anthropometric
measures 1s reported by Clarke (1954). Clarke reported a
high relationship between the girth of the upper arm (flexed-
tensed) and several strength test variables and arm strength
criteria. Among the correlatlions were the followlng: .52
with shoulder-flexion strength; .49 with McCurdy's pulling
strength test; .47 with shoulder extension strength. (6)

There have been a few studies in which groups of women
physical education majors are compared with non-physical
education majors with regard to physical performance. Among
these 1s the work of Mynatt (1960) who investigated differ-
ences in these two groups on a seven item physical performance
test battery. Her conclusion indicated that physical education

majors were superior in performance on the entire battery. (15)



A similiar study points out that women physical educa-
tion majors were superior to non-physical education majors
in motor abllity as measured by the jump and reach test and
the Brace scale. (7)

Haymes (1962) examined quite extensively the relation-
ships between certain anthropometric measures and certain
tests of strength and motor ability among physical education
majors and non-physical education majors. The anthropo-
metric measures used were height, weight, bi-acromial shoulder
width, bi-iliac hip width, neck girth, waist girth, and
breathing capacity. Strength tests included grip strength,
pushing and pulling strength, back 1ift, leg 1ift, and total
strength. (22) The obstacle race, basketball throw for
distance, and standing the broad jump comprised the motor
ability tests. The results of her study is as follows:

1. Physical educatlion majors appeared heavier and larger
body buillds but differences as measured by hip width/
shoulder width index was not significant.

2. Little or no difference in mean helghts and hip widths.

3. Majors tended to have wider shoulders, and neck and
waist girths were larger.

4, Majors had significantly higher scores on all six strength
tests.

5. A substantial positive relationship was found between
the ponderal index and pushing strength and a sllight
relationship found with pulling strength and total strength

in the major group.



6. The ponderal index was not related to strength or motor
abllity in the non-major group.

7. Significant differences between groups were found be-
tween mean welghts, shoulder width, neck girth, waist
girth, breathing capacity and ponderal index.

8. Physical education majors were larger women as measured
by weight, shoulder width, neck girth and waist girth
than non-majors.

9. Physical education majors were stronger and had more
motor ability than non-majors.

One study dealing in somatotypes and performance found
that women physical education majors performed better in
strength tests as compared with non-physical educatlon
majors. (17)

It would seem from the studies comparing women physical
education majors to non physical education majJors that the
physical education majors perform better than non majors on

tests of physical skill.

Flexibility

One study indicated 27 of 30 measures of flexibility
significantly increased with activity. It was further noted
that flexibility 1s not particularly related to age, but to
a specificity of the skill involved. (11)

In testing differences 1in flexibility in groups of
athletes and non-athletes, Fisher (1938) found athletes to

be generally superior to non-athletes. (23)



Further relating flexibility to activity, Kingsley
(1952) found significant increases in 18 of 30 flexibility
measures employed before and after a 20 week tumbling unit. (24)

Betty McCue (1952) analyzed the flexibility of college
women in which she tested twelve joint movements. The women
studied were physical education majors and non-physical
education majors. She divided these women in two activity
groups determined by a questionnaire. These two groups were
termed "most actlve" and "least active". Eight flexibility
measures were taken and it was found that three of the
measures were statistically significant at the .01 level of
confidence and five measures were statistically significant
at the .05 level of confidence. No significance was found
in the major-non-major groups. (25)

An additional study by McCue (1953) in which she ad-
ministered five tests of flexibility to college women before
and after a mild exercise period lasting three weeks showed
significant increases in flexibility. Eight weeks after
the completion of the exercise period three of the five
movements remained at significant difference levels. (13)

Relating flexibility to anthropometric measures, 1t was
noted that no significant relationships existed between three
tests of flexibility adapted from Kraus-Weber floor touch
test, Wells sit and reach test and Leighton's flexibility
tests and three anthropometric measures (distance from the
greater trochanter to the floor, standing reach and standing

height). (12)



Bedy Form
Edwards (1951) showed a relationship between body

weight and total subcutaneous tissue thickness and explained
that an adult female 64 inches tall would have no sub-
cutaneous fat at eighty pounds and with an increase in
weight above this, the amount of>subcutaneous fat increases
proportionately with weight. (8)

When examining fat welight and fat placement in women
it was indicated that the median weight for fat was 13.7
kg. and the percentage of fat for women was 23.7% of .their
body weight. (9)

Charlotte Young and associates (1961) .are responsible
for much of the work in body form of young women. When ‘
correlating skinfold thicknesses they found that sites on
the lower trﬁnk, éspecially the pelvic region (pubis.
measurement)-had a correlation of .9020 with total skinfold
thickness. Correlations on other lower.trunk positioens,
supra-iliac,; umbilicus, and waist, were also high but
slightly less. Of the upper trunk measurements, that of
the lowepr ribs. correlated best with total skinfbld, the
relationship being .8883..(20)

'Measuring density or specific gravity of the body
is considered the moét,reliable indirect means of esti-
mating body fatness. This was a conclusion drawn from an
additional investigation by Young and her associates (1962).

When correlating skinfold with specific gravity, the



relationship was .6518; skinfold correlated with percentage
of standard weight was .7133. The relationship between
determined specific gravity and specific gravity based on
the formula derived in the study was .6990. When standard
welght 1s included as a variable there is no significant
advantage 1in predicting specific gravity by using twelve,
six, or two skinfolds over using one. (21)

Few studles were reported examining the interrelation-
ships of anthropometric measures.

Reynolds (1950) found the calf girth-weight relationship
to be -.79. (18)

Turner (1943) related weight to height, hip width,
chest depth, chest width, and shoulder width and found an
r of .8195. He further related weight to bi-acromial,
bi-iliac, bi-trochanter widths and wrist, knee and ankle

~girths and found an r of .81. (19)



CHAPTER III
METHODOLOGY

The measures 1n this study were obtained on thirty-
five college women at Michigan State University. The
subjects were selected from women participating in the
major and required physical education programs. The re-
search relied on volunteer subjJects whose ages ranged from

eighteen to tWenty-two.

General Procedure

Each subject reported to the laboratory at two time
intervals of one hour in length. Each appointment was
made at the subjects convenlence. At one appointment the
body form measures were taken and at the remalning
appointment the functional capacity measures were taken.
Each subject was given an activity history recall question-
naire at the first appointment and instructed to keep an
accurate record of activity during a five day period.

The functional capacity measurements were taken with
the subject wearing shorts, blouse, socks and tennis
shoes. The bhody form measures were taken with the subjects
clothed in underwear. Sample selection of clothing and
shoes were measured and used as a correction factor in

calculating relative weight.
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Where measurements were limited to one side of the
body, the dominant slide was selected. All measurements

were taken by the author with an assistant.

Specific Procedures

Strength

The T5 Cable Tensiometer was used for all tests.
The strength tests 1ncluded: shoulder extension, elbow
extension, ankle extenslion, elbow flexlon, shoulder
horizontal flexion, hip flexlon, hip extension, shoulder
flexion, trunk flexion, trunk extension, knee extension,
in the order administered. Measures were taken at least
twice at each slte according to instructions outlined by
Clarke (1953). (3) If the second measure differed from
the first by more than 2.0 polnts additional measures
were made until two of the measures differed by not more than
2.0 kg. when corrected. The first of the two measures

differing by not more than 2.0 kg. were averaged and recorded.

Flexlbllity

The Leighton Flexometer was used for all measures
of flexibility. The procedure for testing trunk flexion,
trunk extension, ankle flexion, and ankle extension was
similar to that of Lelghton (1955), with the exception
that separate measurements were recorded for flexlon and
extension, as opposed to the full range of motion. (10)

The procedure for testing the balance of the flexibility

neasures was adapted from information obtalned from verbal
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discussions at the University of Michigan. Two trials of
each movement were allowed and in the case of a difference
of more than three degrees, a third trial was allowed. If
the third measurement differed by more than three degrees,
additional measures were taken until two of the measures
differed by not more than three degrees. The first two
measures differing by not more than three degrees were
averaged and recorded. The body line for the adapted
flexibility measures 1s shown in figure 1.

Shoulder Flexion (Figure 2). -Shoulder flexion is

measured with the subject lying in a supine position on a
table with the dominant shoulder joint over the edge of
the table to provide maximum flexion of that Jjoint. The
flexometer 1s attached to the upper arm midway between the
elbow and shoulder joint with the dial pointing forward
and locked. The subject's hand is resting on the slde of
the thigh. The subject 1s instructed to raise the hand
with the thumb held up and the elbow straight to maximum
reach. The subject's hand and elbow must be held in the
correct position throughout the movement. The examiner
should guide the arm through the motion, preventing rotation
of the shoulder joint. When maximum reach has been
attained the pointer is locked, the subject relaxes, and
the reading on the flexometer is recorded.

Shoulder Extension (Figure 3). The pesition of the

subject and the attachment of the flexometer is that
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described for shoulder flexion. The subject is instructed
to extend the hand downward, with the thumb held up and
the elbow straight to maximum extension. The examiner
should guide the hand and elbow through the movement,
keeping the arm in the‘correct position and preventing

any rotation of the shoulder joint. When the maximum
reach has been attained the polinter is locked, the subject
relaxes and the reading on the flexometer 1s recorded.

Shoulder Inward Rotation (Figure 4). - The measurement

i1s taken with the subject lying in a supine positlion on the
table with the dominant shoulder joint over the edge of

the table. The upper arm is raised horizontally to a 90°
angle, the forearm ralsed vertically with the elbow at a
90° angle, the palm of the hand facing toward the feet.

The flexometer is attached to the side of the forearm mid-
way between the elbow and the wrist, the dial of the
flexometer facing toward the examiner and locked. The
subject 1s instructed to rotate the forearm downward and
backward as far as possible. The examiner guides the fore-
arm through the movement, keeping the arm in the correct
position and preventing the upper arm from raising or
lowering. The subject's shoulder and elbow must remain at
90° angles throughout the movement. When maximum rotation
has been attained, the pointer is locked, the subject

relaxes and the reading is recorded.
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Shoulder Outward Rotation (Figure 5). The position of

the subject and the attachment of the instrument 1s that
described for shoulder inward rotation. The subject is
instructed to rotate the forearm back toward the head as
far as possible. The examiner guides the forearm through
the movement, keeping the arm in the correct position aﬁd
preventing the upper arm from raising or lowering. The
subject's shoulder and elbow must remain at 90° angles
throughout the movement. When maximum rotation has been
attained, the pointer is locked, the subject relaxes and
the reading 1s recorded.

Hip Flexion (Figure 6). This measurement is taken

with the subject lying in a supine position on a table with
the hands resting palm down at the sides. The flexometer

is attached to the dominant thigh, midway between the knee
and trochanten with the dial at the outside of the leg.

The subject 1s instructed to flex the hip bringing the knee
toward the head. The knee is bent at a 90° angle. The
position of the rest of the body is held stable by the
examiner. When maximum flexion has been attained, the
pointer is locked, the subject relaxes, and the reading on
the flexometer is recorded.

Ankle Flexion (Figure 7). -This measurement 1s taken

with the subject sitting upright on the table, with the
dominant foot extended beyond the end of the table and held

upright at 90°. The flexometer is attached to the instep of
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the foot, the dial on the outside of the foot. The subject
is Instructed to flex the ankle toward the head as far as
possible. The examiner should prevent the knee from bending
and should hold the body position stable. When maximum
flexion is reached, the pointer is locked and the subject
relaxes. The reading on the flexometer is recorded.

Ankle Extension (Figure 8). The position of the

subject and the attachment of the instrument is that
described for ankle flexion. The subject is instructed to
extend the foot downward as far as possible. The examiner
should prevent the knee from bending and hold the body
position stable. When maximum extension is attained, the
pointer is locked, the subJect relaxes, and the reading is
recorded.

Trunk Flexlon (Filgure 9). This measurement 1s taken

with the subject 1in a standing position, feet together

and parallel. The flexometer 1is attached to the upper

trunk with the strap of the flexometer at the level of the
arm pits and the dial at the side of the trunk. The

subject 1s instructed to bend forward at the walst, wilth

the arms held overhead as far as possible. The examiner
should prevent the subject's knees from locking or bending,
and prevent any lateral movement of the trunk. When
maximum flexion is attalned, the pointer is locked, the sub-

ject relaxes and the reading is recorded.
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Figure 9, Trunk Flexion.
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Trunk Extension (Figure 10). The position of the sub-

Ject and the attachment of the flexometer is that described
for trunk flexion. The subject i1s instructed to bend back-
ward as far as possible with the arms held overhead. The
examiner should prevent the subject's knees from bending

and prevent any lateral movement of the trunk. When maximum
extension has been reached, the pointer is locked, the

subject relaxes and the flexometer reading is recorded.

Height and Weight

Each subject's height was measured with the subject
standing against a rigid platform on which a calibrated
centimeter scale was attached. A triangle was placed against
the callbration on the backboard above the head of the sub-
Ject. It was brought down until it fitted firmly agalnst
the top of the subject's head. The reading was taken at
the lower edge of the triangle. Helght was recorded to
the nearest quarter centimeter. Weight was recorded to
the nearest 100th kilogram. The correction factors of
one inch and two pounds were added to each subject's helght
and welght in order to make the figures in the present
study comparable to the height and weight presented in the
Build and Blood Pressure Study (1959) since these figures

include indoor clothing and shoes. (2)



Figure 10,

Trunk Extension

26
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Skinfolds

The Lange skinfold caliper was used for all skinfold
measures. The caliper was calibrated to exert a pressure of
ten grams per square millimeter of jaw surface. Three
successlve measures were taken at each site. The skinfold
thickness was determined by an average of the three measures,
converted to millimeters and recorded. All measures except
the umbilicus and pubis were taken with the subject standing
relaxed. The umbilicus and pubis skinfolds were taken with
the subject in a supine position. The technique for
measuring skinfold fat was that recommended by the Committee
on Nutritional Anthropometry of the Food and Nutrition Board
of the National Research Council (1956). (4) The skinfolds
included: triceps, scapula, chest, lower ribs, waist,

supra-iliac, knee, umbilicus, and pubis.

Bony Widths

The sliding caliper (vernier) was used for all width
measurements except chest depth which was measured by a
spreading caliper, calibrated in millimeters. Three
successive measures were taken at each site, the final re-
corded measurement determined by an average of the three
measures. The measurement was converted to centimeters
and recorded. All measurements were taken with the subject
standing in a relaxed position. The technique followed that

referred to for skinfold measures. The width measures
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included: humerus, bi-acromial, bi-iliac, bi-trochanter,

knee, chest width, and chest depth.

Girths
All girth measures were taken with a steel flexible

tape measure. Three successive measurements were taken

at each site. The average of the three was recorded in
centimeters. All measurements were taken with the subject
standing. The technique was that referred to for skinfold
measures. The glirth measures included: wupper arm tensed,
upper arm relaxed, chest (ax), waist, abdomen, hips, thigh,

and calf.

Derived Measures

Percent standard welight was computed by dividing
the predicted weight into the actual weight. The predicted
weight was obtalned from the Body Build and Blood Pressure
Study (1959).
Specific Gravity was obtained by the formula devised
in the Young study (1962). The formula is as follows:
S.G. = 1.0884 - .0004231(x1) - .0003401(x13)
xl--pubis skinfold
x13--percent standard weight
Percent fat was determined from a conversion table of values
of specific gravity to fat content on the basis of the
equation:

%fat = 100 (5.548/(specific gravity) - 5.044)
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Pounds fat was determined by multiplying percent fat
by weight (kg.). Lean body mass was determined by subtracting
the pounds fat (kg.) from the weight (kg.).

Ponderal index was recorded as height divided by the

cube root of weight.

Habitual Physical Activity

An activity--history recall questionnaire was adopted
to assess habitual physical activity. Each subjects'
activities were recorded over a consecutive five day perilod
and classifled as to type, i.e. mildly active, moderately
active, and active. Energy expenditure was obtained by
assessing an average value to each activity class and was
calculated for each subject in terms of calories per hour
per body weight. (16) The "most active" group consisted
of the women (top nine) whose average energy expenditure
over a five day period was the highest. Conversely, the
"least Active" group included those women (bottom nine)
whose average energy expenditure over a five day period

was the lowest.

Statistics Employed

1. Mean, standard deviation and range was calculated
for all parameters of all subjects and activity groups.
2. Pearson Product-Moment Intercorrelation between

all parameters was computed for all subjects.



3. Elementary Linkage Analysis for Isolating Ortho-
gonal and Oblique Types and Typal Relevancies was performed
on the inter-correlation matrix. (14)

4, The F test of significance between variances in
selected parameters of activity groups was determined.

5. The t test of significance between means 1in

selected parameters of actlivity groups was determined.
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CHAPTER IV
ANALYSIS OF DATA

All subjects completed an activity history recall
questionnalre in which they recorded their activity for
a consecutive five-day period. The subjects were listed
in rank order according to the average energy expended in
activity over the five-day period. The top nine and bottom
nine subjects were placed into two groups termed "most

active" and "least active'.

Comparative Data of Body Form Measures

The means, standard deviations and ranges of the body
form measures found in thls study and comparable data
reported in Young's study for young women are presented in
Table I. 1In general the body form data of this study is
similar to those reported by Young et al. (1961). (20) It

was observed that:

1. Largest girths were found at the hip, abdomen and
chest, respectively. Differences found in chest
and abdominal girths were due to the location of
the measurement.

2. Largest body widths were found at the bi-acromial
and trochanter sites. The bi-iliac width showed

the greatest difference.

3. Largest skinfolds were found at the umbilicus,
publs, and triceps sites. The chest, lower ribs
and scapula skinfolds most resembled Young's data
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