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CHAPTER I
INTRODUCTION

Rationale for the Study

A great deal of attention has been given by the
American publiC'in,recent years‘to physical conditioning
and physical fitness. ,NationalvrecognitiOn was given when
President-elect of the Unitedetates‘John7F.‘Kennedyfstatéd,

. . . the physical'fitness of our citizens

1s a vital prereguisite to American's

realization of its full. potential 'as a

nation; and to the opportunity of ‘each

individual eitizen to make full and fruitful

use of his capacities. For the strength of

our youth and the fitness of our adults are.

among our most important assets, 'and this. .

growing decline is a matier,of.urgent;COncern

to thoughtful Americans.

Labor saving machinery and easy modes of trans-
portation have changed modern man's.mode of living."More
and more persons tend to lead sedentary lives as a result
of various modern conveniences-and'theré'is an ihcreasingly
large number of young Americans who are ignoring basid
principles of health,,»Their physical fitness is not what

it should be and as a resuit’are getting_soft.?l The

150hn F. Kennedy, "The Soft Ameriéan," Séorts
Illustrated, (December 26, 1960), 15.

°Ibid., 16.
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increased leisure time that accompanies modern conveniences

can be a continuatidn,of'a‘sedentary_existence or it can

be the opportunity for regular exer'cise.l

Physical fitness involves many aépects and functions
of the human body. There havé.been numérbds attemptd'to
assess fitness objectively thrdugh.measure of endurance,
power, flexibility, speed, and stréngth.'

During World War II, the United States Army, as

well as the armies of foreign countries, devised numerous

fitneés tésts,2 most of Which were‘designed,strictlyjfor

boys or men.‘ Several of these tests have been -described

in detail by Bookwélter;3

‘Tests for high school girls,

which, in-general,dhave been designed to assess only one

or two components of phyéical fitness, have been presénted
‘4 v

by O'Connor and. Cureton.

AStrand,5 in a recent review concernihg physical

lSDec1al Report by a Joint Committee of the Amer-
ican Medlcal Association and the American Association for
Health, Physical Education and Recreation, "Exercise and
Fitness," Journal of American Medical Assoc1atlon,
CLXXXVIII No. 5 (May 4, 1964), 433, . '

2y. S. War Départment '"Phy51ca1 Tralning," Field
Manual, War Department, (19U6), 21-20.

3Karl W. Bookwalter, "Test Manual for Indiana
University Motor Fitness Indices for High School and
College Age Men," ReS°arch Quarterly, XIV. (19“3), 356-65.

uMary E. O'Connor, and Thomas K. Cureton, Jr.,
"Motor Fitness Tests for High School Girls," Research
Quarterly, XVI (1945), 302-14,

5p. o. Astrand, "Human Physical Fitness with Special
Reference to Sex and Age," Physiological Review, XXXVI
(1956), 307-35.
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fitness with respect to sex and age, identifies major gaps
in our knowledgerof assessing the physical fitnessrof indi-
vidual‘subjects; .He states that heart rates and prgen
intake studies must be‘adjnsted'for'sex and age difference,
and in many'instances related to kilograms of’bpdy weight.

The importance of the heart's response.in_meeting
the demands of strenuous activityrhas given'riseato:numerous
tests of cardibvasenlar-fUnction;n Cardiovaseular‘tests
haVe been used,to:measureaenduranee,’musdhlar'activity
fitness, or,sometimes'enly to study the response of the
heart to physieal exereISe.blTests sucnvas‘%he‘sehneider
Test,l the Tuttle’Pnlse-Ratio Test,2 the Brouha'stép.TeSt,3
and more recently'the‘Skubicuand_Hodgkins"Testu‘naVe.neen
administered;tqithonsandsnofvsubjects.v The last named
teSts havelbeen=used ektensively'with wemen dr‘girls..
All of these tests depend upon pre01se recording of heart
rates before, during, or: after vigorous ‘exercise as the

methodfforﬂevaluating fitness.

lEdward C. Schneider, "A Cardiovascular Rating
as a Measure of Physical Fatigue and Effieciency," Journal
of American Medical“AssoCiatiOn,«LXXIV (1920), 1507=10.

2yW. W. Tuttle and R. E. Dickinson, "A Simplifi-
cation of the Pulse Ratio Technique for Rating Physical
Efficiency and Present Condition," Research Quarterlv,
IX (1938), 73-80.

3Luc1en Brouha, "The Step Test: A Simple Method
of Measurlng ‘Physical Fitness for Muscular Work in Young
Men," Research Quarterlv, XIV (1943), 31-36.

qura Skublc and Jean Hodgkins, "A Cardiovascular
Efficiency Test for Girls and WOmen," Research Quarterly,
XXXIV (May, 1963), 191-98..
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A more objective method by which one can determine
the physical fitness of an individual,:és'reflecfed'by his
cardiovascular system, is to determine the maximal oxygen
consumption during exhausting work.1 Maximal oxygen con-
sumption is a laboratory. measurement technique involving
the utilization either of a motor driven treadmill or a
’bicycle~ergometer.  The'treadmi1l testing 1is preferred in
the United States because of tne‘training and specific
motor developmentnneeded_for makimal oxygen. intake achieve-
ment on a bicycle ergometef.

The volume ef‘oxygen consumed during physical
exercise is dependent upon the mass: of muscleseat work
and the load on the muscles.Q .Once‘thermaximaluoxjgen
inteke is determined, it may be expressed as milliliters
per kilogram of total body Weight per minute (ml/kg/min),
or in liters ér eubic centimeters per minute. This
computation providesba meaeurejof the inmediately avail-
able oxidative energy whieh can be supplied-to move a

kilogram of body welight from one polnt to another.3

1. L. Taylor, E. Buskirk, and A. Henschel, "Max-
imal Oxygen Intake as an Objective Measure of Cardlo-
Respiratory Performance,™ Journal Applled Phyeiologx VLLL
(July, 1955), 73-80.

2P, 0. Astrand and Bengt Saltin, "Maximal Oxygen
Uptake and Heart Rate in Various Types of Muscular
Activity," Journal Applied vaqlology, XVI (1961), 977-81.

3E. Buskirk and H L. Taylor, "Maximal Oxygen
Uptake in Relation to Body Composition with Special
Reference to Chemic Physical Activity and Obesity," Journal
Applied Physiology, XI (1957), 72-78.
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Statement of the Problem

This investigation entailed a study of one vitally
important parameter of the CardioreSpiraﬁory system, the
maximal aerobic‘oxygen'intake.. The study‘included four-
teen junior high school girls enrolied in DeWitt Pefry‘
Junior High School ih Géfro11ton, Texas during the academic
year 1970-1971. <Changes in cardiorespiratory fitness
before and after a prescribed run/walk training program
were noted in the invéstigation{

By measuring the maximum aerobic intake before
the training was.initiéted and after thé»training program
had‘been,combleted, the'inveétigatof was able to assess
the vaiue‘of this type:of trainihg td improve physicél
fitness. The ihvestigator has thus beenvabievto draw
conclusions concerning the effectiveness of participation
in a'run/walk training prégfam inbaltefihg cardiorespira-
tory fitness as evidenced by‘the aerobic oxygen intake

as an index in this investigation.

Definitions and/or Explanations of Terms

For the purpose of clarification the following
definitions and/or explanations of terms have been
established for use in the study.

A. Run/Walk Program: The'investigator accepts the

explanation of Cooper for a run/walk program. Cooper

states that the purpose'of this program is fqr the
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subject to covér'the'longest possible distance in
twelve minutes by running, or walking, whenever
necessary to prevent becoming.excessiVély.exhausted;l

B. Maximum Aerobic Oxygen Intake: The inVestigator

accepts the definition of Brouha and Radford who state:
The maximum rate of .exercise that can be
performed with which the lungs and circu--
latory system provide the working muscles.
with oxygen . . . . 2
C. Treadmill: The investigator accepts the explanation
given by Consolazio, et al. The treadmill has a
motor driven endless leather bélt that can be operated
at any speed up to twenty mph. The front end can be
raised to vary the,grade.3

D, Sgirométer; The investigator accepts the explanation

given by Consolazio, et al. A spirometer is;a,calibrated

cylinder that is sealed from the putside byAusing'a

water seal in a secondlcylinder and'is,utilized in
it

determining gas volume.

1x. H. Cooper, "Correlation between Fleld and
Treadmill Testing as a Means of Assessing Maximal Oxygen
Intake," Journal Applied Medical Association, CCIII, No.
3 (January, 1968), 45,

2Lucien Brouha and E. P. Radford, "Cardiovascular
System in Muscular Activity," Science and Medicine of
Exercise and Sports, ed. by Warren R. Johnson (New York:
Warren Harper and Brothers, (1960), 181.

3c. Frank Consolazio, Robert E. Johnson, and
Louis J. Pecora, Physiological Measurements of Metabolic
Functions in Man, (New York: MeGraw~Hill, 1963), 32.

MIbid., 12.
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Respiratory Gas Analysis: The investigator accepts

the definition given by Consolazio, et al.

A gas sample is introduced into a reaction
chamber connected to .a micrometer burette
and 1s balanced by means of an indicator
drop 1n a capillary against a compensating
chamber. During the absorption of ‘gas,
mercury 1s delivered into the reaction
chamber from the micrometer burette . . . .
Volumes are read in terms of micrometer
divisions. This amount permits the deter-
mination of carbon dioxide, oxXgen,.and

nitrogen of respiratory gases.

Purpose of the Study.

The general purpose of the‘stgdy was to determine

the influence of a run/walk training program upon the

maximal aerobic intake of junior high'school girls. The

study was unique in that heretofore, the techniquevof

measuring oxygen intake'had not been used to study jﬁnior

high school girls before and after a training program.

Delimitations of the Study

The investigation was subject to the following

delimitations:

A.

Only fourteen girls enrolled_in the required physical
education classes at DeWitt Perry Junior High School
in Carrollton,'Texas during the academic year of 1970~
1971 participated in the étudy.

The objectivity, reliability, and valldity of the

selected instruments for the measurement of maximum

l1pig., 72.

et



oxygen intake.
C. The degree to which the students are representative

of the population from which they are drawn.

Summary
A great deal of attention,haS‘been given by the

Amerlican public in recent years to‘physieal.conditioning
and physical fitnese'testing; 'Phyeicelefitness inv01VES
many functions of the human body‘and nuﬁerous tests

have been devised to measure the-various_cemponents

of physical fitness,-:Several of‘these tesﬁeAhavelbeen
enumerated in this chapter.

In this chapter a statement of the problem was
given as_wellbas_defihitions andvexplanations of terms
relative to the study of the maximum aerobic intake as
a fitness indices. The Statement of the problem involved
the principles underlying the measuremeht of the maximum
aerobic intake of junior high school girls and its rela-
tionship upon eardiovascular fitness. A’more detailed
survey ef the literaﬁure pertinent to this study will be

presented in Chapter II.



CHAPTER II

RELATED LITERATURE
The review of literature pertinent to this study
i1s presented to describe the techniques utilized by other
investigatdrs and to report the reéults that were obtéined;
A. In 1942 Knehr, bill, and Neufeld conducted a study
pertaining to training and its effects on man at work
and at rest.l The-fourteen ﬁale subjects -at Harvard
University followed a training program for middle-
distance running over a period of six months. The
running wés,pursued three times weekly.
The meh were studied before and during the training
period, at rest, and whlle doing two grades of work
on a motdr driveﬁ treadmill. Bimonthly observations
were made of the men at rest and blweekly studiles
of work performance in the Fatigue Laboratory were
recorded.
It was found that a regimen of tralning did not
alter, significantly, the decline of heart rate during

a time range of three to four minutes. Thereafter,

1c. A. Knehr, D. B. Dpill, and William Neufeld,
"Training and Its Effects on Man at Rest and at Work,"

American Journal of Physiology, CXXXVI No. 1, (March,
1962), 188-56., —ysoscat

9
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following exhausitive exercise, the decrease in
resting pUise rate was five beatskper minute. The’
corrected data indicated that when complete exhaustion
is feached in a given time period with varying rates

of wqu,.the pﬂlse.rebovéry'curve wasAhnaffeéted'by

training.  In exhausting work there was an increased

capacity for supp1ying[oxygenVtO'tissues;and greater
utilization of ahaerbbic’reserVeS'of eﬁergy.
In 1955 Taylor,iBuékirk,_and Henséhel.éohducted a
study toidescribevﬁhe tgéhniqué of maXimal’Qiygen
intake, its limitaﬁions, and its usefuiness:in
longitudinal.‘e}iperiment‘s.l ’The'subjebts#were male,
ranging in age from eighteen to thirtyéfive,‘in
good health, and ali were cpnspientious 6bjéctors.

All work_was'done on é treadmiil. The ekbired.
air‘was.collectgd in,balancedlspirometers'utiiizing
modified Towérs‘réépiratory.valves‘

Taylor, et al., determined it 1s more satisfactory
to maintéin a constant speed (seven miles per hour)
when using a treadmill and increasing'the_ggade in

steps of two and one-half-percent than to use a

constant grade and changing the treadmill speed.

Expired air was collected from thé subjects one‘minute

and forty-five seconds to two minutes and forty—fiVe

lraylor, Buskirk, and Henschel, "Maximal Oxygen

Intake," 73.
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seconds of a three-minute run. The oxygen consumption
had reached a steady state and was determined by
examining the oxygeh consumption for the final minute
of the run. The investigators concluded if the oxygen
intake at two‘different gradés‘diffefs by‘iess.than
150cc per minute or 2.1cc per kilogram of body wéight
per minute, it caﬁ be assumed that a maximal oxygen
intake has been attained.
Astrandl-éompleted é study of 119 female subjects and
115 male-subjécts ranging in age of four years to
thirty years. The study was cohéerned with phySical'
fitness with special reference to,sei and age.

The investigétor‘determined that up td and including
age thirteeh,-thé.méximal pulmonary ventilation of‘
gifls is of the,same,capacityiés for boys. with.the
onset of puberty there is.a rélative decreaée for the
female'sbcapacity for oxygen trahsport and it falls
twenty-five to thifty percent lower than those of the
male. In relation to body weight the difference
becomes fifteen to twenty peréent lower.

The average pulse rate dﬁring maximal physical
work averaged 200 beats per minute for the total 227
subjects. It was determined that when well-trained

subJects of both sexes in the same age group performed

lastrand, "Human Physical Fitness with Special

Reference to Sex and Age," 307-35.



12
the same work on a bicycle ergometer, the males pulse
rate was 128 beats pe? minute and the femalé pulse
rate was 168 beats per minute'with the oxygen'intake
at 2.1 L/min.

When undertaking muscular activity of such severity
that the demand for oxygen. intake was fifty peréent
of aerobic capacity, the heart rate éveréged 138 beats
per minute for fémale subjects; »Whén waking'at a
load which demaﬁded an oxygen intake of’sevehty percent
of aerobic capacity,4fémale éubjects had an éverage
heart_rate-df 164 beats per minute.

Maximum pulﬁonary'ventilaticnvfor'boys age four to
six was forty literS’per minute. Boys.fwelve to thir-
teen yearsiof age averéged.seventy—five liters per
minute. Female subjects older than twelve years had
a maximum pulmonary ventilation 5etween L46-48 ml/kg/
min. The oxygen consumption was gbout seventeén per-
cent lower than those of males of the same agefgrqup.

D. In 1957 Balkel discussed.performance capacity in some
detall. If physical work was to be performed.on a
motor driven treadmill, Balke récommended energy

expenditure begin iniﬁially at a low level at the

1pruno Balke, "Performance Capacity," Symposium

Department of the Army Research and Development Command
guartermaster Food and Container Institute for the Armed
ervices, Chicago, Illinois, April 12 and 13, 1957
(National Academy of Sciences, Februafy,'196i), 13-19.
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beginning of the test and then be increasedrgradually
in small increments up to the maximal attainable level.
That is best accomplished by elevating the treadmill
angle in onefminute intervals‘by one percent while
the speed is Reptvconstant at 3.34 mph. The pulmonary
gas exchange is measured continuously orkaﬁ frequent
intervaIS‘by‘collecting the expired air in Douglas bags
with subsequent gas analyses.

With rising(work.intensities, the pulse rate and
systolic pressure increase. The_slope of the pulse
rate curve faried not only from inéividual to indivi-
dual but also within the Same experimehtal subject.

In men thevsystolicepressure_usually’reaches a peak
at a workload Wheh the puise rate is close to 180
beats per minute. In‘ﬁost,instances theesystolic
pressurevdrops off-if_this‘pulse'rate is exceeded and
as a result, the cardiac reservee become exhausted.
In measuring oxygen consumption, an acceleration of
the pulse rate,beyendv180 beats per minute will tend
to cause a plateau effect in oxygen ihteke.

The aerobic work capacity is further limited when
the pulse rate exceeds 180 beats per minute from the
respiratory gas viewpoint when:the’output of‘cafbon
dioxlide overtakes the oxygen consumption. This

incident indiéamm an insufficient oxygen supply to
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the working muscles.

E. In 1961 Astrand and Saltinl undertook a study to deter-
mine the maximal oxygen intake and heart rate in varibus
types of exercises. The investigators utilized seven
well-trained subjects in the experiments.

The experiments were conducted over a period of
three to five months. The various exercises included:
cyecling using arms and 1egs;‘ékiiﬁg; swimming; runnihg
on a treadmill§ and, cfanking—arm work.

- The inveétigaﬁors demonstrated that some variations
in methods for measurements of aérgbic'capacity might
be without significance.askfar as ﬁhe reéults are
concerned. It was concluded in the study that the
aerobic capacity and maximélfheart rate are relatively
the same in maximal running or cycling in well-trained
subjects. In maximal work with arms, the heart rate
was higher than predicted from tpevoxygen intake.

The investigators determined the maximﬁm oxygen
consumption for running,to be 4.69 liters as compared
to 4.47 liters for the same subjects_while'cycling.
Determination of maximum oxygen consumptibn between
1:45 seconds and 2:45‘secondsion the treadmill yielded
4,54 liters as compared to U4.47 liters.on-the bicycle

ergometer,

lastrand and Saltin, "Maximal Oxygen Uptake and
Heart Rate,".977.
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The larger the participating mass of muscle, the
greater the duration a high?heart rate and oardiac
output can be maintaiﬁéd. For this reason, the
investigators concluded that'cycling in a sitting
position or running'are typeS'of:exeroiées thaﬁ are
most convenient for conducting maximal oxygen
consumption'ekperiments.
Skubic and Hodgkinsl undertook a study in 1963 to
determine the’héartyrate in ekercisingvfémale subjects.
The subjects ranged from eleven years of age to twenty-
three years of age and wefe'divided'into four,groops.
These groups were trainedogirls, untrained girlé,
active women,'and‘sedentary women.

The subjecté,stéppéd up énd'down an"eighteen—inch
bencﬁ.for'three minuﬁeglat the rate of twenty-four

steps per minute. The,pulse rate was counted for

'thirty seconds following a one-minute rest period

.after completing the exerciSe, The recoVery pulse

count was taken only once either through palpation
of the carotid artery.or use of a radioelectrocardio-
graph.

The‘investigators found the heart rate for trained
girls to be 133.78>beats per minute after one minute

of.eXercise; and rise to 15u;62 beats pef minute upon

1skubic and Hodgkins, "A Cardiovascular Efficlency

Test," 191-98.
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completion of the second,minute of exercise; and,
160.07 beats per minute after the third minute of
exercise, Thebheart rates for the untrained girls
ranged from 140.43 beats per minute for the first
minute, to 163.71 beats ber minuté‘for‘the second
minute, and 173.62 beats per minute for the third
miﬁute of eiercise; No results pertaining tb the
heart rates during exercise for the active and:seden-
tary women were presented by the investigatoré.‘

G. In 1963 Balkél reported a study designed to détermine

: human working capacity employing aysimpie‘fiéid test.

The male subjects used invthiéystudy wére acéuStomed
to’rﬁnning as'a‘noﬁ—compétitive exerbiselfor physicai
conditioning.

At the conclusion of a ten—Week training period,
which consisted of running and walking, the_work“ 
capacity of eight male subjects was determined on the
treadmill. The subjects‘then_rah for the dufation
of one, five;_twelve, twenty, and thirty’mihutes‘on
different days, attempting td qoﬁer the greatest
possibie:distanée. The average velocity'was calculated
for each rnn and, in turn, expressed in the physio-
logiéal term of oxygen intake obtained during the

treadmill test and the oxygen consumption estimated

1B runo Balke, "A Simple Field Test for the Assess-
ment of Physical Fitness," Report of the Civil Aeromedical
Research Institute, Federal Aviation Agency (Oklahoma City
Oklahoma, April, 1963), 1-8. ' ’
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from running.

The same procedure was employed with thirty-four
high school boys with the duration for the runhing
test set at-fifteen minutes. The boys were instructed
to cover the greatest possiblefdistance'wifhin that
time period.’

The group of boys had an average'maximum-oxygen
intake of u'3;6 ml/kg/min in the vtreé.dmillbbte.st. During
the'fifteen-mihute run the boys avéraged a ve1o¢ity
which required an oxygen intake of uy, 4 ml/kg/min.

The adultvmale subjects involv;d in the‘experiment
to establish the duration or length ofArun which may
vield a performance equi?alent'tO'the information
obtgined fromvthe-treadmill test hadvthe following
results.v Thé treadmill test resﬁlt yielded an average
of h6.1 ml/kg/min oxygen consumption. The subjects
running for a.duration of twelvq minutes consumed
46.7 ml/kg/min of oxygen, and the running of thirty
minutes yielded a maximum oxygen consumption of 42.0
ml/kg/min.

Balke stated from the results obtained in this

study:
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It can readily be seen that a very short.
effort, e.g., running 100 yards in 10 .
seconds, 1is accomplished almost entirely
anaerobically; during a four-minute run
the oxygen debt capacity covers about 20
percent; during an 8-minute effort still
about 10 percent of the total oxygen
requirements. However, in work periods
exceeding 12 to 15 minutes, the anaerobic
phase becomes less and less important for
the accomplishment of the total work,
accounting for not more than about 5 per-
cent of_the totally required amounts of
oxygen.—

In 1968 Cooper? completed'a study of.the relapionship
between a~twelve-minute'field test’and‘a treadmill
maximum oxygen consumption_teét, fspecialjemphaSis
was placed on the.accuracy'of‘estimat;ng:the méxihﬁm
oXygen consumption fromuthézresults;of”a twelve-
minute.perfcrmance'test.

The subjects were 115 U. S. Air Force male
officers statidned.at'LaCKland Air Fdrce Base, Texas.
The average age of the officers was ﬁwenty-two with
a range from seventeen to fiftY—two.yeérs.

The twelve—minute-performance test was accomplished
by all subjects utilizing an aécuratelyimeasured 1.0
mile course. Each subject‘ran,the tweiVe—minute
test'twice and theloﬁygen cohsumption data was com-
pared with the nearest twelve-minute test. The

interval between the field test and the treadmill

11p14., 7.

2Cooper, "Correlation between Field‘and Treadmill

Testing," 201-03.
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test was no longer than three days.

Each test on the ﬁreadmili consisted of several
three-minute runs separated by ten-minute rest periods.
The subject was connected to eithef a Tissot gasometer
or a two hundred-liter Douglas bag before beginning
the treadmill test.

The investigator plotted the regression of dis-
tance in twelve minutes againét the’oxygen:consumption
and concluded that, "From the regression line, a good
estimatevof’maximal,oxygen consumption éan be made
on the basis of twelVe;mihute.péfformance."l

After a period of'training,_several,ofvthe'115
officers were retested. It was_demonstrated that with
training, the subjebﬁs‘raﬁidly progressed up the
rééression liné and’yhen_regulaf'exeréise ceased,
perférmance decreased'but still followed the regression
line.

As a result of this study, levels of'cardiovas—
cular fitness have been established for the twelve-
minute walk/run test. Since the majority of Cooper's
subjects were less than twenty-five years of age, the
levels of fitness pertain primarily to this age group.

The following reéults are predicted maximal oxygen

consumption on the basis of the twelve-minute

l1pid., 203.
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performance. The distance of one mile would
Indicate an individﬁal'attained a maximal oxygen
consumption of 25 ml/kg/min. An individual
completing 1.5 miles in twelve minutes would have
attained 42.6 ml/kg/min, andvupon completion of
1.75 miles, 51.6 ml/kg/min,

I. Doolittle and Bigbee completed a study;in 1968 to
evaiuate_the distanceabovered ih twelvé mihutes as
an indicator of éardiorespifatory fitness.l_ The
results from the twelve—minute'testfwere compared
with those from the more familiar 6b0¥yardirun/
walk.

The subjects were 153 boys enrolled in the ninth
grade. VAll the students were'participating-in the
required physical_educ§tion program at Luther Burbank
Junior High.School; Burbank,‘California.

The field‘teStvwas'performed on a quarter-mile
grass track that had been di#ided into eighths. Each
eighth was nﬁmbered consecutively for ease in deter-
mining the correct distance covered.

| AllAsubJects successfully completed a test-

retest of the field performance test. The elasped

17, L. Doolittle and R. Bigbee, "Twelve-Minute
Run-Walk: A Test of Cardiorespiratory Fitness of _
Adolescent Boys," Research Quarterly, XXXIX (October,
1968), 491-95, '
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time between the two field tests was five days.
Nine subjects performed the‘6b0—‘yard run/wa1k and the
maximum oxygen consumption was later deterﬁined on
a bicycle ergometer.

The results yielded a high correlation between
the test-retest for the twelve-minute test and the
maximum oxygen consumption. A iow,cOrfélatiOn‘was
found~for,thé 60C—yard'run/walk:andnmaximum okygen
consumption.

J. Wilmore, et al., undertook a study in 1969 to eval-
uate the.effectivene$$ of jogging for bromoting
sigﬁificant incfeaSes_in cardiofespiratory‘éndurance
in a large group of males of:varyingﬁage.l’ The
study was to further'déterminé if tﬁe.magnitude of
the phySiological_changes isldiréctly:related to‘the
durétionvOf‘the exercise peri@d.

The subjects consisted of-vdlunteers_from the
male students, faculty, and staff at the Uﬁiversiﬁy
of}California at Berkley.-_Fifty—fi#e»men ranging:in
age from seventeen through fifty-nine were divided
into two exercise gfoups. | v |

A One‘exerCise‘groﬁpfperfbrmed a joggingvprogram
of twelve minuteé/day,,three'days/weekbfor_a'fotal

of ten weeks. The second group performed the

‘1yack H. Wilmore, J. Royce, Robert N. Girandola,
Frank Katch, and Victor L. Katch, "Physiological L
Alterations Resulting from a 10-Week Program of Jogging,"
Medicine and Science in Sports, II No. 1 (1970), 7-14.
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Jogging regimen twenty-four minutes/day, three
days/week fof a ten-week period.

A pretest/post.test step—ihcrement type of
work wés administered on a bicycle ergometer. Venti-
lation voiumes, eXpired air.aliquots,‘respiration
rates, and electfocardiograms were-mohitored contin-
uously at_the:end'of each minute during;the work
capacity'test.

The twelve-minute joggling group indicated
change in the resting heart rate>frdm 75}7 beats/min
to 66.2 beéts/min as cémpared to the twenty-four-
minute group which had a resting heart rate of
70,7 beats/min pre-training_and 62.5,beaté/minvpost—
training.

The maximum oxygen uptake for the twelve-minute
group ihcreased significantly from 41.56 ml/kg/min
to 44.03 ml/kg/min (P = 0.05 'level). The maximum
oxygen-uptake.for the twenty-four-minute group |
increased from'u2;96 ml/kg/min to 47.12 ml/kg/min
(P = 0.05 level).

Both groups demonstrated significant increases
in vital capaéity, maximum oxygen‘intake; and oxygen
pulse. Significant decreases were found in boﬁh
resting heart rate.and,maximal heart rate. A

decrease in residual lung volume was found only in
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twelve-minute group, while only the twenty-four-minute
group showed signifieant decreases in weight aﬁd
increases in total work and maximum tidal volume., The
twenty-four-minute group general]y demonstrated the
greatest changes. The dlfferences between‘the two
groups were not statistically sigﬁificaht with exception

of residual lung: volume.

Summary
A review of the 1iterature especially pertinent
to this investigation.has.been presented in Chapter II.
Chapter~iII will be eoncerned with,the‘detailedfproeedures

followed in the development of the study.



CHAPTER III

PROCEDURES FOLLOWED IN THE DEVELOPMENT
OF THE STUDY
This chapter will encompass the development‘of
the study under the following headihgs:,}Sources of Data,
Preliminary Procedures; Selebtionvand DeScfiption of
Techniques of,Measurements and Instruments, Procedures
for Obtaining SubJecés; Colleation of the Data, and

Summary.

Sources of Data

The.spurces of data for the development of this
investigation are both documeﬁtafy and‘human'resources.

The documentary,sources were books, periodicals, pamphléts,
and bulletins related to all aspects'ofvtheasﬁudy. .Pér-
tinent theses and dissertations as welljas microcards

and microfilms»were examined in preparing the study;

The human sources consisted of selected authorities
in the fields of physiology and physical education.
Special assistance was pfocuredkwith the cooperation of
Gunnar Blomgvist, M. D. and Staff from the Pauline and
Adolph WeinbergervLabaratory in the Cardiopulmonary
Research Department of Internal Medicine, at ﬁhe Uhiver—
sity of Texas Southwestern Medical School in Dallas, Texas.

24
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Further assistance'was received from Bruno Balke,
M. D. from the Uniﬁersity of Wisconéin, and Lﬁ.'Col;Kenneth
Cooper, MC, USAF; Aerospace Medical Laboratory, Lackland
Alr Force Base, Texas. The human sources wholparticipated
in the study were fourteen girls'enrolled in the required
physical‘educatioﬁ’progrem at DeWitt Perry Junior High

School in'Carrollton, Texas.

Preliminary Procedures

The investigetofﬂeutlined and adhered to several
preliminary,procedures in‘the,develepment of'the study.
A review of ﬁhe liﬁeratufe relevant to the etudy Wesb
conducted.v‘The review included’the-techniques‘utilized
by otheriinvestigators tO‘measure-oxygeh intake, and
the results obtained,by~these ihvestigators.

Permission was obtained: from Dr. Gunnar Blomgvist
and the Human Research Comhittee of the University of Texas
Southwestern Medical School in‘Dallas;'Texas to use the
Human Research,Laboratory and equipment in the Cardio-
pulmonary Research,Department,et the medical school.
The serviceé of a qualified leboratOry technician to make
the Scholander gas analysie wasvalso{secured.

A Tentati?e Outline of the study was‘prepared and
presented on January 28, l971ein a Graduate Seminar of
the College ef Health, Physical Education, and Recreation

at the Texas Woman's University. In accordance with
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suggestions and recommendations accrued from the seminar,
the outline was revised and approved by the.membérsvof the
thesis committee. The. approved outline was then filed
in the form of a prospectus in the Office of the Dean of

Graduate Studies at the Texas Woman's. University.

Selecticon and Description of Technigues of
' Measurements and Instruments '

The exercise performed in the-laboratory‘fpf testing
purposes was executed'on‘an A. R. Young,treadmill. No
particular level of.sk111 is required~for-wa1kingvon a
treadmill when compared to a level of_skill reéuired for
exercisihg on’a.bicycle~ergometer, A HéWlett-Paékard EKG
recorder was used in determining therheart/réte of each
subject during the laboratqu testing.

~Thé'oxygén‘inﬁake Wﬁs‘determined-by the Douglas
bag teqhnique, using a Coliins triple J valve. The volume
of expired air_was'measufedvin.a Tisth spirometer.
Samples of expired air were stored in Mercury gas tono-
meters and were then analyzed by the Scholander technique.
An experiehced laboratory technician in the employ of the
medical school analyzed ﬁhe gas samples to determine‘the
relétive concentrations of oxygen and carbon dioxide.

A pllot study was condﬁcted to determine the ini-
tisl gfade and speed the treadmill would be set tob

initiate testing. It was determined, from the pilot.study,
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that the treadmill should be set at an:-initial grade of
five degrees as suggested:by:Balke.l. Tﬁe grade of the
treadmill was subsequently increased two and one-half
percent every two and one-half minutes? until thé pulse
rate was approximately 170 beats per minute aS'suggested
by Kstrand.3

The speed of the treadmill was maintained at a
constant rate of three'mph.,_Information received’from
the pilot study demonstrated this particular‘speéd‘to be
the best in order for eaéh subject»not'fo break her

walking stride and begin to run.

»Procedures for thaining Subjects:

Subjects for‘the,Study wefe-Selected from the
female students enfolled in the required physical education
program at DeWitt Perry Junior High School‘in Carrollton,
Texas.  The detalls 6f~the‘probosed sfudy were carefully
explained to each‘prospectiVe subject'and to her pafents.
A total of fourteen girls participated in the study.

The medical school and the Public Health Service
regulations required written consents be obtained from
all human subjects. A copy of the pérental consent$ may
be found in the Appendix.. fhe CarrolltgneFarmers Brahéh

Independent School District required written parental

lBalke, "Performance Capacity," 13-19.

2Taylor, Buskirk, and Henschel, "Maximal Oxygen
Intake," 73-80.

3Astrénd, "Human Physical Fitness," 307-35.
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consents and a copy may be found in the Appendix.

Collection of the Data

The regimen to be followed in the run/walk training
was established as suggested'by~Balke.lv The subjects
participated in the training progfam csntiﬁuousiy for
elght weeks. The exercisevinvdlﬁed funning twe1ve
minutes a day, three days‘periweekbfof a total of»eight
wéeks. The girls*were’instrUCted'to cover the gfeatest
distance possible within the alloted.time."The éxercise
was performed on an accurately‘measuredvhuo-yardvtrack
which Was further.divided‘intoseighﬁhs for convenience
in measuring purposes.

The‘subjectsvwere provided with proper.qlothing
and shoes. Thevexercisé was,csnducted ét the same time
each day and‘thé entire,groﬁp completed the training
program. |

Prior to the actual pretesting, the subjects
were transported to the Southwestern Medical thool and
familiarized with the equipmeﬁt to‘be’used in the labora-
tory testiné. An assessment of the approximate Work level
at which the subjects would feaéh a pulse rate of 150-170
beats per minute was made at this time,

The pretesting wasﬁconducted with two subjects

each day. Each subject was connected with three electrodes.

lBalke, "A Simple Field Test," 7.
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The resting heart rate was monitored pribr to the warmup
period. The warmup'period consisted of each subject
walking on the treadmillAset at zefo-grade level at a rate
of three mph for three minutes. The subject's nose was
then ciamped shut'and the mouthpiece inserted in order
for a small gas sample to enter tWo Douglas bags. . This
made iﬁ poésible to flush the Douglas bags with the
subject's air. After the warmup was completed, thé
subject was allowed to sit and the bags"were then evacuated
and all equipment checked beforé the actual test;

The actual test began with theléubJéCt wélking
at three mph at an initial grade o f five degrees;‘ Every
two and one-half minutes the grade was raised two and one-
half percent unﬁil the heart rate reached 150 beats per
minute at which time the first gas sample was taken. The
subject continued walking“until the heart rate reached
170 beats per.minute at which time the second gas sample
was collected. Each sample was taken for a one-minute
period.

At the conclusion of the treadmill test, the sub-
Ject was seated and the heart rate monitored continuously.
The bags were removed and the gas volume was measured
individually in a Tissot spirometer and a small sample
stored in a mercury tonometer fof analyzation of the per-
centage of oxygen and carbon dioxide concentrations via

the Scholander technique. The treadmill was operated by
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a trained student assistant. The investigator monitored
the EKG recorder and sampled and stored all gas:samples
for analysis.

The training period was initiated upon completion
of the laboratory pretest of the fourteen subjects. ' At
the conclusion of the eight weeks run/walk pregram, each
subject underwenf a post test in the;labofetoryvidentical

to the pretest previously described.

Summary
The procedures foilowed in»the ecourse of the study
have been described. Infofmation conderning_the seurce
of the subjects and techeical procedures ueed in obtaining
gas samples were presented. The actual laborafOry ﬁesting
method was described in detail. The data obtained ffom
the 1abofatery tesﬁs and the training program will be

presented and interpreted by the appropriate tables and

diagrams in Chapter IV.



CHAPTER IV

ANALYSIS AND INTERPRETATION OF DATA

The present chapter contains an enalysis,and inter-
pretation of the data coliected during this investigation.
The raw date appear in.Appendix B of this thesis. The data
processing services of the University of Texas Seuthwestern
Medical School were utilized for the computation bf‘thevdata.
An Olivetti-Underwood Programme iOl’Electronic Desk Computer
was used for the analysis‘of;the data.

The means, standard deviations, and standard errors
of the means for the oxygen.intake, minute ventilation,
respiratory quotient, heart rate,:and treadmill gradeihave
been summarized in Tables 1, 2, 3, and 4 for the fourteen
subjects. Table 1 has been presented on page 32.

The VOE (oxygen uptake) is exp}essed in liters per
minute (L/min). There was a significant,increase in the
vVOz in L/min between the two gas Samples taken when the
pulse was approximately 150 beaté/min and 170 beats/min.

The respiratory quotient (RQ) between-the two gas
samples did not differ significantly (P = .20). This:mea—
Sure indicates the subjects were tested aerobically; An
RQ of 1.00 or above would have been indicative of anaerobic
work.

31



32
TABLE 1

GROUP MEAN DATA FOR TWO EXPIRED GAS
SAMPLES PRIOR TO TRAINING

N = 14 o e R T & SE
Vo, L/min  1.24* 0.15 o0.04 | 1.40% 0.19  0.05
VE L/min 43.11  7.80 2.08 | 47.42 8.26 2,21
RQ .88° .05 .01 ,89b"' .46 .02
HR 156.40¢ 5.20 1.40 [170.60° = k.72 1.26
GT 0.68 | 10.72%  2.28

8.759  2.55

0.61

Rate, GT

- Key to symbols:
Ventilation BTPS, RQ =
Grade of Treadmill.

oo
muono

The

P
P
P
P

‘< ,0005
= .20
< .001

< .0005

Vo oxygen Uptake, VE = Minute
Respgratory Quotient, HR = Heart

first.gés sample was taken when the heart rate

of the subjects approximated 150 beats/min and the second

sample was taken when the heart rate had reached approxi-

mately. 170 beats/min.
the heart rates between samples and the difference was

significant (P < .001).

level of the grade on the treadmill was increased.

Table 1 illustrates the increase in

The heart rates increased as the

The means differed significantly for the measures

of oxygen uptake, respiratory quotient, heart rate, and

the grade of the treadmill only illustrates that the
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samples were taken at two different time intervals. The
data pfeseﬁted in Table 1 and Table 2 reaffirms thé testing
procedureé described previously in Chapter II.

The means, standard deviations,,and'étandardvérrors
of the meansﬂfof»two expired respiratory gas samples after
training are.presented in Table 2.. The data iliustrated
in the tabie are for the group of fourteen*subjeéts;

The'\;'o2 obtained from:the first expired.gas sam-
ple was 1.32 L/min'aﬁd the 002 from the second sample
averaged'i.u9 L/min. The differenéé.was significant
(P < .0005), since the samples were takénvdeliberately at
different time intervals. Thefrespiratoryvquotients did
not differ significantly (P = .0125) and wére .88 and .85
respectively for the first and second samples.

The heart rates averaged 153.86 beats/min for the
first sample and 168.21 beats/min for the second expired
gas samplé.‘ There was a significant'difference4in the
heart rate at the time the two réspiratory gas samples
were collected (P < .0005).

The significant difference in the means for the
measures of oxygen uptake, respiratofy quotient, heart
rate, and the grade of the treadmill illustrated that the
gas samples were takén at two different time inﬁervals;

The procedures described earlier in Chépter II for observing

the metabolic changes at different pulse rates were

confirmed by the analysis of expired gas samples obtained
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upon the completion of the training program and were similar

to the pattern observed in the pretest;

TABLE 2

GROUP MEAN DATA FOR TWO EXPIRED GAS-
SAMPLES AFTER TRAINING

Gaé'Saéple i i ' Gas Sample 2 
N = 14 Mean =~ SD SE | Mean SD SE
Vo, L/min  1.32%  0.15 0.0 1,492 :Q.21>> 0.06
VE L/min  38.71  9.95 2.66 | 46.3% 10.52 2.81
RQ - .88 .08 .02 | .8° .25 .07
HR - 153.86° 3.92  1.05 '168.21?‘ 3.91  1.04
o ~ 9.46% 2,23 0.60 | 11.96% 2.73 0.60

Note: Symbols are the same used in Table 1.

a =P < ,0005
b =P = .0125
c = P< .0005
d = P< .0005

The group mean data for explred gas samples before
and after the training périod are presented in Table 3
on the folléwing page.

The mean oxygen uptake for sample one before
training was 1.24 L/min_ at a mean heart rate of 156..40 beats/
min and increaséd to 1.32 L/mih at a slighﬁly lower heart
rate of 153.86 beats/min for sample one afﬁer training.
The respiratory quotienﬁ was idéntical in samples one be-

fore and after training.
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TABLE 3

GROUP MEAN DATA FOR EXPIRED GAS SAMPLES 1
BEFORE AND AFTER TRAINING

Sample 1 Before

Sample 1 After

N =14 Mean SD SE Mean SD SE
V02 1.24  0.15 0.04 1.32  0.15 0.0}
VE L/min 24,48  3.47  0.93 25,457_ 2.99  0.86
RQ .88 .05 .01 .88 .08 .02
HR 150.40  5.20  1.40 153.86 3.92 1.05
GT 8.75  2.55 0.68 9.46 2.23  0.60

The group mean data for expired gas samplgs two

before and after the training period are presehtedvin

Table

§.

TABLE 4

GROUP MEAN DATA FOR EXPIRED GAS SAMPLES 2
BEFORE AND AFTER TRAINING

N =

Sample 2 Before

Sample 2 After

14.‘]1Mean SD SE Mean SD SE
VO, L/min  1.40 0.19  0.05 1.49 0.21  0.06
VE L/min  27.73 4,30 1.15 28.65 3.21 0.86
RQ .89 .46 .01 .85 .25 .07
HR 170.60 4,72 1.26 168.21  3.91  1.04
GT 10.71 2.28 0.61 | 11.96 0.60

2.23
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The mean oxXygen uptake of 1.40 L/min for'sampleA
two before the training period increased to a mean bf
‘1,49 L/min in the second éample after the traihing period.
The respiratory quotient remained relatively constant in
both instances and illUstrated,_once again, that the
oxygen intake of the-subjects was measured ih the aerobic
~stage of work.

The heart rate was slightlyﬁiower during the post
training ﬁest second gas sample. The grade of the treadmill
was Increased during testing but again,.as Table 3 ihdiéates,
the heart raterwas slightly lower despite_the increase in
grade of the tré&dmill;

Pearson Product-Moment correlation coefficients
were applied to the combination of variables listed in
Table 5. The coefficient of correlation is presented for
the means of expired gas samples one and two before and

after the training program.

TABLE 5

CORRELATION OF THE HEART RATE WITH OXYGEN UPTAKE,
MINUTE VENTILATION WITH OXYGEN UPTAKE,
' AND RESPIRATORY QUOTIENT
WITH OXYGEN UPTAKE

Mean Samples 1 & 2 ' Mean Samples 1 & 2

Before Training : After Training

N = 14 r SEE . | T r SEE
HR Vs VO, - 0.08 4.03 0.33 3.00
RQ VS VO, -0.41 0.04 0.38 0.05
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The coefficients of correlation between heart rate
and 602 ml/kg/min before and after traiﬁing are positive.
According to Koenker,l correlation coefficients ranging
from 0.20 to 0.59 show only a slighﬁ to fair degree of
relationship.

A line of regression and individual plots of the
heart rate correlated with oxygen uptake expressed in
ml/kg/min are presented in Figure 1. Thevgraph;illustrates

a linear decrease in VO_ with a high heart rate in samples

5
one and two.before the training program. After‘treining
the slope of the line of regression incfeeSes with a higher
70,.

There is a slight increase in oxygen uptake with
an increase in heart rate after the training>period. In
Figure‘l,‘a lower heart rate yields an increase in oxygen
uptake after training. This is in agreement with Astrand
and Rodahl?2 who heve explored this‘area of work physiology
in great detail.

The correlation coefficients between minute venti-

lation (VE) and oxygen uptakE(VOZ) showed a fair degree

of relationship. ‘According to Astfand and Rodah1;3 a

lRobert H. Koenker, Simplified Statisties,
(Bloomington, Illinois: McKnight and McKnight, 1961), 52.

2Per-0lof Astrand and Kaare Rodahl, Textbook of
Work Physiology, (New York: McGraw-Hill, 1970),350.

3Ibid., 207.
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positive correlation always-exiSts between the two variables
but ventilation has very pdor‘bfedictive value with respect
to oxygen»utilizationsvbecause it does.npﬁ reflect the trans-
fer of oxygen té the blood and muscléé. TheAcorfelatiOn
between minute ventilatioﬁ and oxygen Uptaké'has*been
. presenfed in Figufe-2 5y'a iine of regression.
The fespirétory quotient‘(RQ);*is‘thevratioHC02_.
produced divided by Q2vutiiized (COz/Oéj,‘was,correlated;
experimentally, with oxygen uptake;_ There was only a
slight correlation between‘thé two-variablés énd in'Figure
3 the lines'of'regfeSSion for"beforeAaﬁd aftervtrainihg
illustrate an almoét identi¢a1 pattefn. Tﬁe:individual
plots in‘Figuré 3 confirm‘tﬁe fact thatvthe.sﬁbjecté were
in the aerobic'stage‘of Wbrk.

The mean data for an extrgpolation of the heart
rate before and after the ‘training program at an oxygen

uptake of 25 ml/kg/min have been presented in Table 6.

TABLE 6

MEAN HEART RATE B/MIN AT
Vo, 25 ML/KG/MIN

N = 14 | HR | R HR AHR _ 20
Before . ‘After HR

X 156.1% 152, 4% -3.71  -1.52

SD . 2001 22.2 21.79 13.83

SE . 505 509 5-82 » 3-70

¥P > 0.25
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An extrapolation was made from an assumed mean
oxygen uptake of 25 ml/kg/minvbefore and after thé training
period. The mean heart rate was 156.1 beats/min before
the training period and decreased to 152.4 beats/min after
the training period. The training program did not result
in a significant change (P >-O.25) in the heart‘raﬁe of
the subjects. A graphic iilustration of the heart rate
is presented in Figure 4.

The mean data for an extrapolation of the oxygen
uptake before. and after the training peridd at a heart

rate of 170 beats/min has been presented in Table 7.

TABLE 7
MEAN VO, IN ML/KG/MIN AT

HEART®RATE 170 B/MIN
N = 14 Vo, vOo_ A{ro2 1A
Before Aftgr VO2
e 27.7%  29.2% 1.54  6.60
SD 4.8 3.8 2.88 C11.M
SE 1.3 1.0 0.77 3.05

¥P < 0.05
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An average heart rate of 170 beats/min was utilized
to determine the subjects oxygen uptake before ahdkafter
training. The Heart rate of 170 beats/min indicated that
the subjects were working aerobically. The extrapolation
of &OQ before thevtraining'period was 27.7 ml/kg/min and
increased to 29.2 ml/kg/min after the training period
(P> 0.05). There was an increase of 6.6% in oxygen uptake
for the subjects. A graphic‘descriﬁtion'of'the extrapoléted
oxygen uptake is presented iﬁvFigure 4.

The heart rate of thé subjects before the training
program did not change significantly‘as a result of
training. However, the okygen uptake increased signifi-
cantly after the training prbgram evén thougb the. heart

rate remained reélatively unchanged.
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Summary

This chapter was devoted to an analysis and inter-
pretation of the data. The group mean data was presented
for the'two'expired gas samples obtalned from each subject
before the training progi;'am was begun and after the training
ﬁfégram.wés‘completed.

Thé means, standard deviations,_and standard errors
of the means were calculated for each expired gasfsample'
collected. The data procured from the samples obtained
before the_subjects initiated the run/walk program were
‘statistically significant frqm one another. T?e expired
gas samples secured from each subject aftéf t@; tfaining
‘period were also signifiéantly different from,one another.

Cofrelation coefficienté have been presented between
hearﬁ réte and oxygen upﬁake;‘minute ventilatibn and oxygen
uptake;-and, respiratory quotient and oxygeh ubtake. The
cortelation coefficlents were low, indicating at best only
a siight to fair, positive relationship. -

An extrapolation of the heart rate at an oxygen
uptake of 25 ml/kg/min was made. The change in the heart
rate noted'was not significant. An extrapolation of the
oxygen uptaké at:a‘heart rate of 170 beats/min has also
been présénted. There was a significant increase in the
oXygen uptake ofithelsubjects at the given heart ﬁate.

Chapter V contains tﬁevsummary, conclusions, and

recommendations for further studies.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

FOR FURTHER STUDIES

Statement of the Problem

This investigation entailed a study.of one vitally
important parameter of the cardiorespiratory system, the
maximal aerobic oxygeh intake. The subjects were fourteen:
Junior high school'girlé‘enrolled»in:DeWitt Perry Junior
High School‘in Carrollton, Texas.

Changes in cardiorespiratory fitness before'and
after a‘prescribed run/walk training program’were,ndted
in the study. By‘méasuring'thevmaxiﬁum'aeroﬁic intake
before the training prégram was initiated and after
the training prbgram had been completed, cohcluSions
concerning.the effectiveness of participation in the
training program could be assessed. The aerobic oxygen
intake was used as the principal indices utilized in
determining alterations of cardiorespiratory fitness of

the subjects in this investigation.

Procedures

The exercise performed in the laboratory for

testing purposesvwasvexecuted on a motor driven A. R. Young

L6
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treadmill. An EKG recorder was used in determining the
heart rate of each subject during’the‘laboratory testing.
The oxygén intake was determined byvthe Déﬁglas
bag technique, using a Collins.trible:J respiratory valve.
The volume of expired airvwas measured in_é Tissot spiro-
metey. Samples of expiréd alr were stored over mercury
in gas tonometers and. were theh aﬁa;yzed by the thoiander
technique fof'concentrations of cafbon dioxide and oxygen.
The speed. of the treadmill was maintained at a
constant rate of three mph and set at an initial grade
of five degrees. The grade was increased two<and one—
half perceht every two and One—half;minutéé.until the 
heart rate of eachfsubject was approximately 17O beats/min.
The subjectsvwere_tested prior to-the’preécribed
exercise program and after the progfam. The subjects
participated in the twelve-minute exércise'progrém
continuously for an eight-week befiédQ Tﬁénexefcise
involved running,-wélking, or Jjogging twelvé minutééra

day, three days per week.

.Discussion

The accurate assessment of the effects of training
on individuals as well as groups has beeh'given‘great

impetus by the publication of the popular "paperback"

1

edition of the book Aerobics™ by Kennéth‘COOper. Many

1 ' . .
Kenneth H. Cooper, M.D., Aerobics, (New York:
M. Evans and Company, Inc., 1968).
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years before this publication reached the newsstands
investigators in EurOpe_ahd<the United‘Stateevhad been
conducting many investigatiOns of "traihing effects",.

One of the'great-diffiCulties involved in assessing
the changes in performance'capacity of subjects has been
the trend of investigators to attempt to determine the
"max lmum" ﬁorking capacity of‘the subjecte'befbre and after
training. All out tests on the treadmill or bicyele
ergometer £ill the iiterabure‘of-work‘ph&Siology.

The use of "all out"_perfbrmance test results in
the production of a substantial oxygen'debt and a tené
twenty fold increase in the lactic acid contenttefethe
blood which acedrding'to the worldsjfefemost authority,
Margaria,l is most difficult;to evaluate.

The difficulties associated with evaluating'training
ef fects when the test procedures result in,anaerobic
metabolic chenges, are compounded‘by_thevfact thatetrained
eubjects can always work for a longer period of time on
the treadmill or ergometer.

In recent years interest has been concentrated on
the deveiopment of aerobic tests in which the investigater
controls the duration of the work by continuously monitofing
the pulse rete to preveht the Subject from'"gutting it out",

or voluntarilyepushing himself'into an anaerobic work stage

_ 1R}‘Mafgaria,;"Exercise at Altitude," Excerpts
Medical Foundation, (Milan, Italy: 1967), 22.
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during the test. Numerous investigations have demonstrated
that most male subjects shift.over.intokanaerobic work
when the pulse rate reaches 180 beats/min, While female
subjects tend to show the same change-over about 10 beats/
min 1owér, 170 beats/miﬁ. ‘A second and very accurate check
on the subject's metabolism is any unusual variation in
the respiratory quotient C0,/0,, past unity 1.000.

The heart rate and oxygen intake has been demon-
strated, by many investigators; Balke,l'Astrandgz_Shepherd,3

4 to ve linearly related until anaerobic

and Ganslen,

proéesses intervene;-ﬁhus, one can use a éutoff pulsz

rate to stbp the test. A double check Oh this assessment

procedure is the respiratory quotient previously mentioned.
The aerobic working capacity of the subject

assessed by utllizing the VO, 1is considered, by most inves-

tigators, to be the most valuable tool to assess the

effects of changes in the performance capacity of subjects.

However, even at this late date; some investigators

1Bruno Balke and R. W. Ware, "An Experimental Study
of Physical Fitness of Air Force Personnel," USAF Medical
Journal, X, (1959), 675-688.

271, Astrand, "Aerobic Work Capacity in Men and
Women with Special Reference to Age," Acta Physiologica
Scandinavia, IXL Supp. 169, (1960).

3r. J. Shepherd, Endurance Fitness, (Toronto,
Ontario: University of Toronto Press, 1969).

“R. V. Ganslen, B. Balke, F. J. Nagle, and E. E.
Phillips, "Drug Effects on Work Capacity and Orthostatic
Tolerance," Journal of Aerospace Medicine, XXXV No. 7,
(July, 1964).
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Wilmore, gg_gl.,l have persisted in using essentially "all
out" tests to evaluate tfaining effects.

The fact that the pulmonary ventilation, heart
rate, oxygen intake increases steadily with an increasingly
intensity of exercise has beeﬁ knownkfor a very long fime,
Smith.2' The influence of specific'training programs on
these physioiogical’indices is less well documented and
has suffered largely from ihaccuracies introduced"by
the design of various experiments;intended'to assess
training effects.

The present-investigation was désigned to evaluate
the effects,of a_twelveéminute'jbgging program, suggested
by Dr; Cooper,3 on thé oxygen intake énd'héart rate of
young teenage junior high schéol girls, on which there is
a great paucity of inforhation. Wilmore;vgg_gi.,u'used
a twelVe;minute Jjogging program with'twenty adult.male
subjects, however, the’festing'procedures involved all'out
bicycle ergometer rides ahd therefofe the data is of 1little

practical comparative value to assess training effects on

a specific_physiologicalkvariable.

lyilmore, et al., "Physiological Alteration," 8.

2Henry Monmouth Smith, Gaseous Exchange and
Physiological Requirements for Level and Grade Walking,
Carnegie Institution of Washington, (Washington, D. C.,
April, 1922), 322.

3cooper, Aerobics.

”Wilmore, et al., "Physiological Alteration," 8.
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In the present investigation, the subjects were
first acquainted with the tfeadmill and respiratory gas
analysis apparatus via a pilot study which was really a
familiarization program; The testing procedure was then
refined, as described in Chapter II, and;the‘pre-training
tests conducted on all subjects.

The subjects carried out a run/walk training
program three times:per week in whichvtﬁe general objective
of the subjects was to'cQVer as much distanée in twelve
minutes as possible commensurate with theirbperformance
capacity at any given~stagé in the'proérém. .Upon the
completion of the three day per week training progrém,
the subjects returned to the Southwestern Medical School
for the post training test which was comﬁleted by
approximately April 1, 1971.

The data collected during the course of the
investigation was analyzed on én OlivettifUnderwood Pro-
gramma 101 Electronié‘Desk Computer at the Southwestern
Medical School. Qonventional statiStical procedures  were
utilized and have been presented in tabular and graphic
form in Chapter IV of the thesis.

The data élearly indicates a significant increase
in the aerobic dxygen intake between theApre—training and
post training period bf 90 ml/min which traﬁslates into
.069 cc/min/kgs. This ifncrease in oxygen intake is attri-

buted to the effect of training. Conversely, there was a



52
slight decrease in the post training pulse rates and venti-
lation during the treadmill testing suggestﬁn;an Increase
in the utilization of oxygen which may be attributed to
several different factors; an increased stroke volume of
the heart; improved peripheral circulation deep in'the
muscles or, changes in red blood cells and total hémoglobin
content of the blood.

Since this investigation did not involve training
programs of varying intensity or duration in excess. of
eight weeks, it is impossiblé to specuiate'as to what
metabolic or physiological‘chaqges may have'resultéd by
a more intensive traininé pfogram;or a more extended pro-
gram.

It 1s of particular interest to note that the
Ssubjects were tested at or very~close‘to what is considered
their maximum aerobic capacity'of_lYO_beats/min. Thé
fact that the subjects were working aerobically at this
high pulse rate level, was confirmed by the. fact that‘the
RQ did not vary signifibantly duringvthe-éXercisé and
did not exceed unity, with the exception of one subject,
during‘either’the pre—trainingbor post training tests.

A regression. line for the RQ ﬁas been plotted for infor-
mational purposes»in Figufe 3, Chaptér Iv.

A plot and cdrrelation of the heart rate and VOj

shows only a low significant felationship which improved

slightly in the post training test phase of the
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investigation (Figure 1, Chapter IV). As has been mentioned

previously, the minute volume, improVed'muscle circulation,
lower ventilation rate and more efficient transport of oxygen
are factors which must be éonsidered here with respect to
this relationship. One may speculate that, because of the
frequent running and iogging-training, the subjects may
actually have improved their efficlency in walking on the
treadmill. During 1ong intensive training'programs one
would need to consider changes in body compdsition'and
muscular girths in evaluating the significance of all of
the above-mentioned factors.

Since the ventilation decreased about 2.5 L/min
in the post training fests,,plots of the ventilation vs

heart rate or VO, tend to be lessrmeaningful. This is

2
understandable, in view of the fact that the ventilation
only represents the exercise tidal air flow in and out of
the lungs, but does not indicate the oxygen absorpfion
rate by the blood stream as the blood passes through the

lung capillaries.

Conclusions

The aerobic oxygen intake can be significantly
improved by a training program of three days weeklvahich
does not exceed twelve minutes of alternate walking and
running. There is a trend for the pulse rate and,gross

ventilation to decrease even with moderate training program,
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but the results are not nearly as definitive as is the
aerobic oxygen indices chosen in this 1nvéstigation, A
more intensive training progfam cdﬁld conceivably improve
these measures which,’with a more complete battery of
tests, would provide more definitive results. There is
a great need for additional inveStigations‘of "training
effects" on people of all,ages usihg acceptable éerobic
laboratory testing procedures. This ploneer study(of
young girls tested before and éfter a controiled training
program 1s a step in the direction of better exercise pro-
gram development, programs which are economicalvih térms
of time yet adequate to improve thebphysical fitness of

American youth to acceptablevlimits.

Recommendations for Further Studies

It is imperative that all future investigators of
training effects restrict their testing procedures to
aerobic procedures otherwise, the comparison of data from
different investigators using ali out performance tests
which depend upon will pdwer, fortitude, etc., is useless.

It would be most desirable to determine the cardiac
output (minute Volume) before and after a twelve-minute
training program in an attempt to explaln the significant

changes in the aerobic oxygen intake in this investigation.
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It would be desirable to investigate the effects
of run/walk Jogging programs in which theisubjects had a
mandatory distance to cover or, ran, Jjogged, and Walked
at specific time intervals for twelve minutes per day.

It would be desirable to examine the effects of
doubling the exercise period, but still allow the subjects
to "go as they pleése" for twenty-four mihutes.

‘It would be of interest to.assess the red blood
cell and-hemoglobin1content before'and'afterfa twelve-
minute training program to see if the oxygen intake
improvements ndted in this investigatidn can be‘éofrelated

with other physiological parameters.
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Figure 5.--Subjects participating in the
training program.

Figure 6.--Heart rate monitored by the EKG
recorder.
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Figure 7.--Operation of treadmill and subject
in position for collection of gas sample.

Figure 8.--Volume of gas sample being me}asured
in a Tissot spirometer..
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gas

Figure 10.--Collection of

samples in Douglas bags.

g on

Filgure 9.--Subject walkin

the treadmill during test.



Figure 12.--Gas sample being

stored in mercury tonometer.

Figure 11l.--Douglas bags, valves,
and stopwatches of testing apparatus.
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RAW DATA FOR GROUP TEST SAMPLES BEFORE TRAINING

162

Sample 1

N = 14 Work Load Oxygen Uptake ~  HR VE
SubJect Speed (mph) Grade (%) . L/min ml/kg/min  b/min  RQ (BTPS)
D.P. 3 7 1/2 1.21 20.99 150 .95 148,30
K.L. 3 5 84 19.17 158 .82  29.73
A, 3 10 1.24 25-65‘ 159 .83 37.89
S.F. 3 7 1/2 1.31 28.43 163 .87 28.43
M.S. 3 T 1/2 -1,33’ 22;891 i51 .87  22.89
P.H. 3 10 1;uo 20.77 162 .92 20.77
G.K. 3 712 1.38  27.76 165 .94 52.20
S.B. 3 7 172 1.32 28.71 150 .90 51.85
M.J. 3 12 1/2  1.23  24.97 155 .87 42,52
P.B. 3 71/2  1.25  23.33 151 .81  35.99
T.T. 3 7 1/2 1.27 22.29 155 82 39.76
L.S. 3 15' 1.38 31.02 155 .92 148.81
P.M. 3 10 1.17 24,54 153 .94 34,28
K.J. 3 7 1/2 1.05 22.24 .85

37.81

€9



RAW DATA FOR GROUP TEST SAMPLES
BEFORE TRAINING-~Continued

Sample 2

N = 14 . Work Load = - - _ Oxygen Uptake ~ HR VE
Subject Speed (mph) Grade (4) L/min ml/kg/min = b/min  RQ  (BTPS)

D;P. 3 10 1.37 23.58 170 ;94’ 53.58
K.L. 3 7172 1.01 23.05 169 .87  33.57
AW, 3 10 i,37 28.34 165 .86  40.72
S.F. 3 10 1.33  28.86 172 .87 54.0H
M.S. 3 10 1.51 25.99 174 .90 54.13
P.H. 3 10 1.56 73.14 170 .94  51.30
G.K. 3 10 1.45 29.17 179 .97  53.24
S.B. 3 10'_k 1.71 37.20 165 .90  56.92
M3, 3 12 1/2 1.26 25.58 165 .91 46.10
P.B. 3 10 1.33 24.83 165 .81  34.31
T.T. 3 10 1.65 28.96 178 .83 51.98
L.S. 3 17172 1.48  33.27 170 .90  55.09
.M. 3 121/2 1.55  32.52 172 .92 32.52
K.J. 3 10 1.12 23.72 175 .83  23.72

h9




RAW DATA FOR GROUP TEST SAMPLES AFTER TRAINING

Sample 1

N = 14 Work Load v Oxygen‘ Uptake HR : VE -
Subject Speed (mph) ‘Grade | (%) L/min ml/kg/min _b/min RQ (BTPS

D.P. 3 7 1/2 1.47 23';78' 16( ) .96 | 52.43
K.L. 3 7172 1.30 28.60 155 .82 143.93
AW, 3 1o 1.33  26.36 150 .88  39.10
S.F. 3 0 1.15 23.87 158 .88 34,92
M.s. 3 71/2 129 22.80 151 .88  33.16
P.H. 3 0 1.60 23.39 150 .89  38.52
G.K. 3 7172 1.4k 28.04 159. .91 44,98
S.B. 3 0 1}1u 24 .47 149 .91 32.13
M.J. 3 12 1/2  1.31  26.32 152 .95 50.32
P.B. 3 10 1;25 é3;51 150 .87  32.77
T.T. 3 7172 1.27 22.09 155 .87  34.16
L.S. 3 15 1.46 32.12 159 .97  56.14
P.M. 3 10 1.36 28.71 151 .65 19.37
K.J. 3 7 1/2 1.04 22.27 155 .82 30.03

G9




RAW DATA FOR GROUP TEST SAMPLES
AFTER TRAINING--~Continued

Sample 2

vﬂ_:_lﬂ_ , ‘WOrk-Léad ; v Oxygéﬁ ﬁptake ~ HR VE

Subject  Speed (mph) Grade (%) - L/min ml/kg/min  b/min  RQ (BTPS)
D.P. 3 10 1.69  27.34 170 .94  61.18
K.L. 3 i°.,: 1.28  28.16 165 .84 143.29
ALV 3 12 172 1.58 31.32 169 TR R
S.F. 3 12 172 1.31 27.19 166 .87  b1.96
M.S. 3 10 ij 1.51 26.68 168 .90 45.91
P.H. 3 12,172 1.99 129.09 169; .92 56.09
G.K. 3 ‘10’: | 1.61 '3i.35 175 .95 51.32
S.B. 3 12 1/2 1.43 30.69 160 .98  39.26
M.J. 3 15  ' 1.47 29.54 165 .93 55.41
P.B. 3 12 172 1.46 27.45 171 .91 40.38
T.T. 3 10 1.33 23.13 165 .89 37.90
L.S. 3 17 1/2 1.60 35.20 174 01 65.32
P.M. 3 12 1/2 1.46 30.60 170 .88 29.38
K.J. 3 10 1.09 23,3l 168 .89 32.98

99



RAW DATA FOR MEAN OF SAMPLES 1 & 2 BEFORE TRAINING

gﬁgjééf' T 3§§Senm23£2321n b?gin RQ (B¥§S)
D.P. 1.29 22.29 160 .94 50.94
K.L. 0.93 21.11 164 -85 31.65
AW, 1.31 27.00 162 .85 39.31
S.F. 1.32. 28.65 168 .87 55.32
M.S. 1.42 24,44 163 .88 47.80
P.H. 1.48 21.96 166 .93 49.04
G.K. 1,82 28.47 172 .95 52,72
S.B. 1.52 32.96 158 .90 54.39
M.J. 1.25 25.28 160 .89 44,31
P.B. 1.29 24.08 158 .81 35.15
T.T. 1.u5 25.63 167 .82 55.87
L.S. 1.43 32.15 163 .91 51.95
P.M. 1.36 28.53 163 .93 37.71
K.J 1.09 22.98 169 .84 37.81

L9



RAW DATA FOR MEAN OF SAMPLES 1 & 2 AFTER TRAINING

.'Oxygen Uptake

HR. :

| VE

gﬁ%}%%% L/min  ml/kg/min b/min RQ (BTPS)
D.P. 1.58 25.56 165 .95 56.81
K.L. 1.29 28.38 160 .83 43.61
AW, 1.46 28,8l 159.50 ;90 43.76
S.F. 1.23 25.53 162 .88 38. 44
M.S. 1.40 24,74 159.50 .89 39.54
P.H, 1.Bb 26.24 159.50_ .90 47.31
G.K. 1.53 29.70 167 .93 48.15
S.B. 1.29 27.58 154.50 .95 35.70
M.J. 1.39 27.93 158.50 .94 52.87
P.B. 1.36 25.48 160.60 .89 36.58
T.T. 1.30 22.61 160 .88 36.03
L.S. 1.53 33.66 166.50 .99 60.73
P.M. 1.41 29.66 160.50 77 214,38
K.J. 1.07 22.81 161.50 ' 31.51

.86

89



RAW DATA FOR HEART RATE AT VO

OF 25 ML/KG/MIN AND

181

VO, AT HEART RATE OF 176 B/MIN (N = 14)
N =14 ' HR HR Abs, A Vo - Vo, Abs., y AN
Subject Before After AHR  HR. ml/kg/fin ml/kg;min AN Vo,
S : o : Before After VO2 ~
D.P. 176 163 -14 ~7.4 24,0 27.0 3.0 12.5
K.L. 174 126 ~-48 -27.5 23.2 29.3 6.1 26.2
AN, 156 146  -10 6.4 29.4 31.1 1.7 5.7
S.F. 137 160 23 16.7 28.9 28.1 0.5 1.7
M.S. 166 159 -7 -hi2  25.2 27.2 2.0 7.9
JP,H. 178 156 -22 -12.3 23.0 29;2_ 6.2 26.9
G.K. 126 142 16 12.6 28.1 30.0 1.9 6.7
S.B. 142 150 8 5.6 39.9 37.2 —2.7 -6.7
M3 155 158 3 1.9  26.2 31.3 5.1 19.4
P.B. 165 157 -8 -b.8 25.1 26.9 1.5 5.9
T.T. 165 185 20 12.1 26.3 23.5 2.8 -10.6
L.S. 111 123 12 10.8 33.0 34,2 1.2 3.6
P.M. 153 113 -ho  -26.1 32.1 31.0 -1.1 ~3.4
K.J. 195 14 _7}7 23.1 23.1 0.0

0.0
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RAW DATA FOR ANTHROPOMETRIC MEASUREMENTS
OF SUBJECTS BEFORE AND AFTER TRAINING

Before

N = 14 Age - Height  weight' Age Sgggﬁt Weight

Subject (Years) (em)  (kg) (Years) ~(cm) (kg)
D.P. 13 -',160;66 58.11 13 160.66 61.81

K.L. 13 161.93 43.81 13 161.93  45.145

AW 13 157.48  48.35 13 157.48 50.45

5.F. 13 166.98  46.08 13 166.98  48.18

M.S. 13 153.67 58,11 13 153.67  56.59

P.H. b 160.02 67.42 14 160.02  68.10

6.K. ‘12 166.37 - 49.71 12 166.37 51.36

S.B. 1 162.56  45.97 14 162.56  146.59

M.J. 12 160.66 49.26 12 160.66 49.77

P.B. 13 »156,85 53.57 14 '156.85 53.18

T.T. 13 161.29  56.98 13 161.29 57.50

L.S. 12 160.66 TS 12 160.66 45. 45

P.M. 13 150.50 47.67 13 150.50  47.72

K.J. 156.85 47.22 'llu 156.85 46.70

14

oL
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KeNNETH H. COOPER, M, D,
R H T EN AN QOLON I I S A R MEDII AT QORPET
110 INSPIRATION DRIVE

SAN ANTONIO, TEXAS 78228 .
19 Auzust 1970

Irs, Sue Ilottiagecr
2775 northaven 1029
Dallas, Texas 75229

Dear iirs. Hottinger:

I want to thank you for your letter of 27 July 1970 and T
hone that you are able %o connlete your research project with
Tth and Zth grade zirls. :

: oxysen
At present, the only place where Laywmol/co uumotlon studles can
be done would be at Southwestern edical School in Dallas. Dr.
Jere Mitchell ordinarily would be the one to contact but,
unfortunately, he is on a one year sabbatical in Europe. In
his absence, you might contact Dr. Guanar Bloomquist at South-
western liedical School. I doubt that they would be able to
support your work since they have a large number of research
projects of thelr own. :

If the project could possibly be delayed until early 1971, ve
may be able to help you with our Cooper Clinic and Research
Foundation in Dallas. ©Presently, we are contemplating an
ovening of both tne clinic and reoea*ch foundation: by mid-Jan
1271,

I am sorry that I am unable to be of any further assistance at
this time but please feel free to contact me again. ¥We will be
in San Antonlo until the last week in Scptember and subsequent
to that tiwe will be living in Dallas, Texas. I do not have an
addresss as yet but you will be able to contact me under the
Ccoper Clinic and kesearch foundation.

Sin erely// )

it A Lo

fenncth H. Cooper, HM.D.
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October 14, 1970

Dr. Gunnar Blomgvist
Department of Cardiology
The University of Texas
Southwestern Medical School
5323 Harry Hines =
Dallas, Texas »
Re: Proposed Research Investigation
Dear Sir: ’ ‘ :

This letter is written as: a follow-up to our: conversatlon in
your office on Wednesday, October 7, 1970 with reference to my
proposed research investigation. The follow1ng 1s a brlef summary
of the proposed'investigation; ' : :

Title: The. Influence of Interval Training of 12 mlnutes Duratlon
on the Maximal Aeroblc Oxygen Intake of Junlor High School
Girls :

By: ‘Mrs. Sue Mottinger -and. Dr. Richard V. Ganslen of Texas.
Woman's Unlver51ty Co o

Protocol: It is proposed~to investigate - the influence of interval
(run-walk) training on the aerobic oxygen intake of young teenaged
girls, 12-14 years of age. The: procedure will involve a recent
modification of the Balke. Test tq provide controlled work intensities.
The A.R. Young Treadmill will be operated a 3 mph- (7. 6 km/hr) at

an initial grade of 5% and 1ncreased 2:1/2% every. two minutes until
the pulse rate approx1mate 170 beats per. minuter_ The pulse rate

will be monitored contlnuously and the resplratory gas collected at
the end of the second minute. of exerclse at each. grade level for
Scholander Analy51s.

Exten51ve investlgatlons have shown that the pulse rate
increases as does the oxygen 1ntake linearly with 1ncre351ng work
intensity until approx1mately 170 beats per minute in women (Astrand,
1956) and 180 per minute in men. ‘(Balke, 1961). ThlS linear increase
in these metabolic variables is not 1nfluenced by ‘drugs (Ganslen
et al, 1963)

Great dlfficulty is ‘anticipated in eveluating data on the
maximal oxygen intake where motlvatlon, pain tolerance, or will
Power influence the data as is the case with anaeroblc work._

Since we. Wlll have an eXternal criterion of performance for
evaluatlng the subjects (distance covered in a 12 minute interval)
improvements of the oxygen intake as a result of the training should
be reflected in the treadmill testlng. . (e.g.) Improvement of
aerobic working capacity.
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page 2

It is anticipated that the study will proceed in three phases,
only one of which will be used to make the respiratory gas collection:
T, will involve a treadmill familiarization program for all of the
girls. In T, a screening test identical .to the final test will be
used to get a rough assessment of the fitness levels of the individ-
ual girls as a guide to the subsequent respiratory gas collection
protccol. This assessment will involve only monitering the pulse
rate. In stage 3, respiratory gas samples will be collected and
the pulse rate monltored up' to the maximum. aerobic. working capacity
of the individual girls, or a pulse rate of 170 beats per minute.
Upon the completion of the pretest procedure, the girls will enter
into a supervised training program of not less than 8 weeks duration.

Continuous evaluatlon of “the data graphlcally,'statistically
or mathematically is .anticipated. '

Respectfully submitted,

Sue Mottinger
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THE UNIVERSITY OF TEXAS
_ SOUTHWESTERN ‘
MEDICAL SCHOOL AT DALLAS

OEPARTMENT‘ OF INTERNAL MEDICINE 8323 HARRY HINES BL VD,

October 30, 1970 OALLAS, TEXAS 70235

Gunnar Blomqvist, M.D.
Department of Internal Medicine

Dear Dr. Blomqvist:

The Human Research Review Committee has approved your request
for a study on the effect of training on maximal oxygen uptake
in young girls.

The Committee asked me to remind you that both the University
and- the Public Health Service regulations require that written
consents must be obtained from all human subjects in your stud-
ies. - These consent forms must be kept on file and. will, no
doubt, be subject to ‘inspection by the Public Health Service

in the future. '

Furthermore, we have been directed to review any change in re-
search procedure that you might find necessary. In other words,
should your project change, another review by the Committee is
required, according to present - Public Health Service regula-
tions. '

Sincerely yours,

& S

J. P. Sanford, M.D., Chairman
Human Research Review Committee

JPS/jh
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THE UNIVERSITY OF TEXAS

SOUTHWESTERN

MED!CAL SCHOOL AT DALLAS

DEPARTMENT OF INTERNAL MEDICINE. November 4, 1970 $323 HARRY HINES BLVD.
THE PAULINE AND ADOLPH WEINBERGER DALLAS, TEXAS 78238
LABORATORY FOR CARDIOFULMONARY RESEARCH

Mrs. Sue Mottinger

Dewitt Perry Junior High School
1709 Belt Line Rd.

Carrollton, Texas

Dear Mrs. Mottinger:

The Human Research Committee at the medical school has formally

approved your project and we should be all set to start whenever
you would like to begin.

Sincerely,

Asst. Professor
Internal Medicine
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Witness: . = ‘ E Signed:

Southwestern CONSENT TO INVESTIGATIONAL PROCEDURE OR
MEDICAL SCHOOL AT DALLAS TREATMENT
PATIENT , UNIT NO,
1. I hereby authorize Mrs. Sue Mottinger the principal investigator to
perform the following procedure or treatment:
The procedure will involve controlled work intensities performed on aﬁ
A.R. Young Treadmill; The‘pulse rate will be monitored continuously and
the respiratory gas collected during the exercise.
, NAME OF PATIENT OR MYSELF
2. The nature and purpose of the procedure, the risks involved. and the ‘

possibility of complications have been explained to me by Mrs. Sue
Mottinger . I fully understand that the procedure to be performed is
investigational. With full knowledge of this, I voluntarily comnsent to
the procedure or treatment designated in Paragraph 1 above upon

NAME OF PATIENT OR MYSELF ' /
and hereby release The University of Texas Southwestern Medical School,
its doctors and staff, from all liability in connection therewith.

DATE | — TIME

- PATIENT OR PERSON RESPONS

Witness:

RELATIONSHIP

Verification of. explanation and patient consent should be recorded in

progress of the medlcal record.

Instructions as-to'persons-authorized to sign:

1f the patient is not competent, thé:pérson responsible shall be
the legally apppinted;guardian or. the nearest of .kin. '

If the patient is a minor under 21 years of age, the person
responsible is the mother or father or legally app01nted guardlan.

-1f the patient is unable to write his name, the following is.
legally acceptable:
_ ‘His
John H. X . Doe and two (2) witnesses.
Mark
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THE STATE OF TEXAS X

KNOW ALL MEN BY THESE PRESENTS:
COUNTY OF DALLAS X

THAT WHEREAS, (I) (We) (am) (are) the parent(s) of

» a student of the.
CARROLLTON FARMERS BRANCH INDEPENDENT SCHOOL DISTRICT who des1res to
participate in the research project of Mrs. Sue Mottinger and’

WHEREAS, (I) (we) hereby request said School District to pérmit

said daughter to participate in the Research Program for. the school
year 1970-71. '

NOW THEREFORE, (I) (we) do hereby release Mrs. Sue Mottinger or
any designated parent: from 1liability in connection with (my) (our)
daughter's participation 'in said project or in transportation to
and from The University of Texas Southwestern Medical School.

SUBSCRIBED AND SWORN TO before me, this the day of i,A1D;

Notary Public in and for Dallas
County, Texas
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