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CHAPTER I
INTRODUCTION

Purpose
The purpose of this study is to determine if it is possible to improve
the performance of junior high school track participants by the nse of

forced breathing,

The author has always been interested in how it was possible to increase

ability in track performance with an ergogenic aid.

The anthor is also curions to know if oxygen can help to delay fatigne
in track men. Earpovich says "Forced breathing of ordinary air at the
gtart enriches the lungs with oxygen, and therefore should be helpful,
egpecially before ﬂprinting-evants“-l

The suthor would slso like to determine if it is possible to eliminate
as much carbon dioxide as is contingent by the nse of forced breathing,

If this contingency were proved the onset of fatigne would be delayed and

| the efficiency of the track participant improved.

| Justification

Fatigne does set in when the track participant is exercising, and as
fatigue sets in, efficiency decreases.

An adequate supply of oxygen is necessary for normal life and activity.
It is used by sll the cells for oxidative processes in the metabolic

changes from which energy is derived. Whenever more energy is reguired,

l. EKarpovich, P. V., "Ergogenic Aids in Tork and Sports,"™ Research
GQuarterly, American Association Health, Physical Education and Re-
creation, 12: 432, 1941 (Supplement), p. 16,



matabolism is inereased and hence the need of oxygen is also 111::1:955&:1.2
The capacity of hemoglobin to hold oxygen is very graat.s It is poss=-
ible to increase or decrease the respiratory rate within certain limits,
by voluntary effort, for a short time. If we arrest the respirations or
diminish their frequency, the carbon dioxide concentration in the blood
increases, and eventually the stimulus becomes too strong to be controlled.
According to some obserwers, the "bresking point™ is reached in twenty-
three to seventy-seven seconds. If, before holding the breath, several |
breaths of pure oxygen are taken, the breaking point may be postponed; or,
if the lungs are thoroughly aerated by forced breathing, so that the carbon
dioxide is forced ont and pure oxygen is breathed in, the breaking point

.5
may be postponed as long as eight minuates,”

2. Schneider, E, C. and Karpovich, F. B., "Physiology of Muscular
!u.:tivitx“. W. B. Saunders Company, 1948, ch. 4, p. 35.

3. Zoethout, W. D. and Tuttle, W. W.,"Textbook of Physiology". The
. V. Mosby Company, 1946, ch, 13, D. -

4, Kimher, D. C., Gray, C. B., and Stackpole, C. E. "Textbook of
Anatomy and Physiology.” The Macmillan Company, 1946. ch. 17, p.456-457,




CHAPTER II

RESEARCH PROCEDURES

Groq;s Teated

The majority of boys, who were on the Patrick T. Campbell Junior High
School track team for the Spring Season of the school year 1950-1951, were
nsed in this study. These boys were seventh, eighth and ninth graders and
their ages varied from thirteen years to fourteen years six months.

A1l of the Boston junior high outdoor track participants are required

to wear indoor track shoes of the type that have no spikes, The purpose

| of this rule is purely economical. The City of Boston does not supply the

junior high school boy with spiked track shoes, consequently the same shoes
are used outdoors that are nsed indoors to insure greater participation,
Haturally, many boys wouold not run outdoors if their parents had to go to
the expense of buying spiked shoes. Doe to the sbove faets the times were

not as fast as they could have been if the boys had been wearing spikes.

Procedure

In order to standardize the method of forced breathing each boy was
instraocted to stand at ease in a position of good posture and take his
deep breaths in quick succession or with no period of rest between breaths.

Ten and itwenty forced reapirations were first tried in preliminary
experiments but some of the boys were not able to take the twenty forced
breaths without approaching & state of giddiness. Consequently the anthor

decided to use only eight and sixteen forced respirations prior to their

time trisl.



The time trials in this stoudy were recorded during a six week period,
The boys were timed on Tuesdays and Thursdays. For the first four weeks
the boys ran once on Tuesday and once on Thursday (Eight Series and the
Sixteen Series). For the next two weeks the boys ran twice on Tuesday and
twice on Thorsday (Double Series).

It wiili be noticed in Table I thaé oie order in which Growp A used
forced ventilation was reversed for Group B. It was posaible that a boy
might be stronger on Tuesday than on Thursday or vice versa., Conseguently
the study was arranged in soch a way as to keep these factors as constant

as possible.



The boys were divided into two groups; one of nineteen (L) and the

other of twenty-two (B). They ran their trials according to Teble I.

TABLE I
8 Series
st 2nd sSrd Ath
Group A arFv NFY HFY BFV
Gronp B WFY 8FV ery HFV
16 Series
Group A 16FV NFV NFV 16FV
Group B Irv 167V 16FV HFv
Donble Series
Group A BFV HEV HEv BFV
TFv arv arv v
Group B HFY BFV 8FV NFV
BFV biiag - WFV BFV

Forced Ventilation will be represented by the symbol FV. HNo Forced

Ventilation will be represented by the symbol NFV.

A geries of runs or any reference o runs in & particular series will
be stated in the following menners

&FT = IIFV - NFV - B8F7
= The 8FV Series
HFV - 8FV - BFV - IEV

16FV = HFV = HNFV = 16FV
= The 16FV Series
UFVT =16FV = 16FV - IFV



| gence of the data compiled., To be indicetive the Critical Ratio compuated

o == = —_—————

= The Double Series

There were twenty-seven boys out of the forty-one who completed all the
Series. The stetistical data is based only on the results of the twenty-
geven. Their numbers are: 1, 2, &, 4, 5, 7, 9, 11, 12, 13, 14, 16, 16, 17,
21, 23, 24, =26, 27, 29, 30, 32, 33, 35, 37, 38, 39.

Each boy was required to take the required number of Forced Breaths
before the start. As soon as a boy finished his breaths he went on the
mark and was started. The distance run was a hundred yards,

The ceptein of the Campbell track team waz the starter and the author

was the timer and recorder, This arranrement enabled the experimsnters to

| eliminate as far as possible any humen variation in timing end errors in

recording,

The boys spent one month in training before their times were taken for
this problem, This was to restriect as far as possible improvement due to
conditioning., The total group wes divided into two groups; one with nine-
teen boys and the other with twenty-two boys.

The author also instructed the boys to breathe regnlarly during their
ronsg to keep the oxygen content of the Lody as constant &s possible.

The inclusion of the Critical Ratio in this research shows the simifi-

in this stody will heave to be above the five per cent level of signifigance

| for which a Critical Ratio of 1,96 is needed.

i
Zil. Garrett, H. B., "Statistics in Psychology and Education", Longmans,

Green and Co,, New York, 1949. p. 190.




| Formuols Usedl

I Standard Deviation

! 3D - fx? - ca x i
| i}
‘ I1 Standard Error of the Mean
| —_ 8
H

III Standard Error of the difference between two uncorrelated

means
or
D m +m, = Zml + 2‘“2

|

IT Critical Ratio

CR --gﬁ

Garrett, H. E., "Statistics in Psycholdgy and EBducation,”
New York, 1949, Longmans, Green and Company, Ch. 3, p. 61,
Ch. 7, p. 184, 198, 200.

1.




CHAPTER III

| REVIEY OF LITERATURE

One of the limiting factors in physical activities is the amount of

oxygen which can be taken up by the orgenism, Therefore it seems logical
to suppose that if one breathes pure oxygen it will increase his capacity

for exertion and recovery.

Penbrey and ﬂonk; observed that after exercise it was easier to breathe
oxygen than air., Hill and Flack" reported that when oxygen was given for
three minutes immedistely before the exzercise and also for four to five '

| minutes during recovery, the athletic performsnce was improved and the

recovery from fatigue was guickened, Douglas and Halda.nﬂ3 compared the
effect of forced breathing of ordinary air with that of quiet inhslation
of oxygen, and found forced breathing more helpful than oxygen inhalstion
before steir-running. Hill and Mackensie® repsated the experiments snd |
| fourrd the opposite to be true; Hill and Flackz found that a men holding his |
breath was able to run 470 yards after oxygen inhalstion. Ioreover,

Feldman and 111115 noticed that preliminsry oxygen inhalation resulted in
lower lactic acid accumnlation, and also stated that the effects of pre—

liminary oxygen inhalation may last as long as fifteen minntes.

1. pembrey, li. and Cook, F., Journal Physiol., 37: XLI, 1909

| 2. Hi11, L. and Flack, Ii., Journsl Physiol., 38: XXVIII, 1909.

| 9« Donglas, C. and Haldane, J. J., Journal Physiol., «9: I, 1909

|| 44 Hill, L. &nd Meckenszie, J,., Journal Physiol,, 39: XOXTIT, 1909

| 5, Feldman, I. and Hill, L., Journal Fhysiol., 142: 439, 1911




Karpnvichﬁ found that two minntes after oxygen breathing there was only
2043 per cent of that ma in the expired air, Hi;,mma? reported that pre-—
liminary oxygen breathing was benefieial before & 120-m. run and also to
recovery after that run. Unfortunately in his test the effect of "warming
up™ and also "getting used" to peculiarities of the run in a long corridor
had not been eliminated. His decisive experiment consisted of testing two
men, Both of them ran faster affer seversl trials, whether oxygen was '
inhsled or not, and the degree of ilmprovement wes about the same. Simonson |
et &1_8 noticed that the effect of preliminary ranning for about two
minutes with moderate speed before a 100-yard dash had a definite ‘beneﬂciali
aeffect. However a preliminary inhalation of oxygen, in spite of some |
favorsble sensation, had no effect upon the speed. KarpnvichE‘ experimented |
with a preliminary oxygen breathing immediately before the start in a
100-yard swim, There was definite improvement in speed. Obviously this
wes due to the ability to hold the breath longer while swimming.

& sogpestion has been made that athletes would be able to exert them—
selves to a greater extent in an atmosphere rich in oxygen. IHielsen and

Eammng, experimenting with subjects riding bieycle ergometers, foand this |

to be true only when the rate of work became very strenunous, I

6. Earpovich, P. V., Research Quarterly, 5: 24, 1934, (May].

7. Wiyams, A., Acta Scholu Med, Univ. imp. in Kioto, 14: 73, 1931.

8. Simonson, B., Orch. of Exp. Pathol, u. Pharmskol, 119: 259, 1327

9, Nielsen, M. and Hansen, 0., Skand. Orch., Physiol., 76: 37, 1937




4 summery of the literature of the field seems to indicate that oxygen
breathing immediately before a short swimming race, during strennous work,
and doring the first few minontes of recovery will benefit the individusl
by improving his performance or guickening his recovery from fatigue.
Since there is no storing up of oxygen, the preliminary three deep
inhelations of oxygen are just as effective az prolonged breathing; and
gince the effect of preliminary oxygen breathing wears ont in three min-
utes, there is no basis for the assertion that Japanese victories in
gwirming were due to oxygen breathing. Forced breathing of ordinary air

on the start enriches the lungs with oxygen, and therefore should be help-

ful, especislly before sprinting events,




CHAPTER IV

PRESENTATION OF THE DATA

In tables II %o IX the number of cases will be fifty—four instead of
twenty—seven Lecanse esch boy ran twice with forced ventilation and twice

withont forced ventilation in each of the =zeries.



TARLE II
THE DISTRIBUTION OF TL/E SCORES OF TWENTY-SEVEN BOYS WHO USED

EIGHT FORCED RESPIRATICHS PRIOR TO HINNING THE HUNDEED YARD DASH,

Time Frequency |
15,5-15,9 2
15,0-15.4 7
14,5-14,9 4
14,0-14.4 3
13,5-13.9 1
13,0=-13.4 8
12.,5~12,9 9
12,0-12.4 6
11l.5-11.9 9
11.0-11,4 5

=54

The mean for these times was 13.6 and the standsrd deviation was 1,469,
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TABLE III

THE DISTIBUTION OF TIME SCORES COF TWENTY-SEVEN BOYS WHO USED

NO FORCED RESPIRATIONS FRIOR TO RUNNING THE HUNDRED YARD DASH.

Time Frequency |

15 ,5=~15,9 2
15,0=15.4 T
14, 5=~14,9 3
14 ,0=14 .4 3
13.5~13.9 ]
15.0-13.4 7
12.5~1249 9
12,0=12,4 &
11,5-11.9 16
11.0-11.4 1

H=54

The mesn for these times was 13,128 and the standard deviation was 7.00. |



TABLE IV

. THE DISTRIBUTION OF TIME SCORES OF TUENTY-SEVEN BOYS WHO USED

SIXTEEN FORCED HKESPIRATIONS PRIOR TO RUNI'ING THE HUNDRED YARD DASH

Time Frequency

f; 15.,5-15,9 2
15.0-15,4 £

14,5-14,.9 B

14,0-14,4 4

13.5-13.9 0

15 . 0—=13 44 a

12,5-12,9 9

| 12,0=12,9 9
11.5-11,9 8

! 11.0-11.4 4
Hmb4

The mesn for these times wasg 13,06 and the gtandard deviation was 1.469,



TABLE V

. THE DISTRIBUTION OF TIME SCORES OF TVENTY-SEVEN B0YS WHO USED

HO RORCED RESPIRATION FPRIOR TO RUNNING THE HUNDRED YARD DASH,

Tife Frequency |

. 15,5=15,9 4
| 15,0~15.4 7
| 14,5=14,9 3
l 15,5=13.9 2
13.0=13.4 8

1245~12,9 8

' 12,0-12,4 6
11.5~11.9 : 9

11,0=11.4 5]

=54

The mean for these times was 15.27 and the standard deviation was 1l.48.




TABLE VI

THE DISTRIBUTION OF TIME SCORES OF TUENTI-SEVEN BOYS WHO USED EIGHT
FORCED RESPIRATIONS FIRST IN THE DOUBLE SERIES PRIOR TO RUNEING THE

OE HUNDHED YAHRD DASH.

Time Frequency
15.5=15,9 2
15.0=15,4 7
14,5-14,9 5
14,0=14,4 a
13.5-13.9 1
15,0~135,4 B
12,5-12,9 12
12,0=12.4 3
11,.5-11.9 7
11.0-11.4 B

=bH4

The mean for these times was 13,09 end the standard deviation was 1.47




TABLE VII

. THE DISTRIBUTICH OF TIME SCORES OF TWENTY-SEVEN BOYS WHO USED =2ICHT
FORCED RESPIRATIONS SECOND IN THE DOUBLE SERIES FRIOR T0 RUNNING THE

ONE HUNDHED YARD DASH.

| Pinme Frequency |
15,5-15.9 2
15,0-15.4 10
14,5-14,9 L
14,0-14.4 3
13.,5-13.9 3
13.0=135.4 6
12,5=12.9 6
12.0-12.4 ] |
| 11.5-11.9 12
11,0-11,4 2
H=54

The mean for these times was 12,88 and the standard deviation was 1.55.




TABLE VIII

THE DISTRIBUTION OF TIME SCORES OF TWENTY-SEVEN BOYS WHO USED EBIGHT

FORCED HESPIRATIONS SECOND IN THE DOUBLE SERIES FRIOR TO RUWNIING THE

18

OllE HUNDRED YAHD DASH.

Tims Freguency |
16,0=1644 1
15.5~15.9 5
15,0-15,4 6
14 ,5-14,.9 [
14,014 ,4 2
15,5=-13.9 <]
l3.0=13.4 6
12,5=12,9 g
1240-12,4 8
11,5-11.9 10

=54

The mean for these times was 13.45 and the standard deviation was 1.49,




TABLE IX

THE DISTRIBUTION OF TIME SCORES OF TWEOTYI-SEVEN BOTS WHO USED EIGHT
FORCED RESFIRATIONS FIRST IN THE DOUBLE SERIES FRIOR T0 RUNNING THE

ONE EUNDRED TARD DASH.

Time Freguency
16.0-16.4 2
15,5-15.9 S
15,0=15.4 7
14,5~14,9 2
14.0-14.4 a
13.5-13,9 4
13.0-15.4 7
12,5=12.9 9
12.0-12,4 8
11.5~11,.9 10

H=54

The mean for these times was 13.32 and the standard deviation was £.96.
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(.198)%
.059204
.077620

« 2646

TABLE X

CALCULATION OF CRITICAL RATIO

EFV SERIES
X,

- %E%ga = .198 5..

. s - an

+ 2m2

+ (.196)% CR

+ .038416 CR

CR

13.6
13,1

e

« 2646

1.89

| £0




TABLE XI

CALCULATION OF CRITICAL RATIO

167V SERIES
g ¥ = 130
m = A = -
| F 5
1.41 1.41 3 Mg = 13.2
| msg = “5¢ = 7.5Es = 1% =
|
| 1.48 1.48 :
| mg = P = 73ge = A0
: D
D = (.191)% 4% (.201)° B =33
2
D = .036481 + .040401 CR = —7gis
D = .076882 CR = .769
D - |2545



s &

g

TABLE XTI

CALCULATION OF CRITICAL RATIO

a
. ﬁ

1.47 1.47
= "4 = 7,348 =

1.55 1.55
= "5z = 7,348 <

2
= Eml + mz
2 2

s (.2)° + (.2123)
- 04 ¢+ 044944
- 084944
= .2828

DOUBLE SERIES BFV AND NFV FIRST

« 2000

+ 2123




b

TABLE XIII
CAICULATION OF CRITICAL RATIO

DOUBLE SERIES 8FV AND KNFV SECOND

-
1'-35%2 = %ﬁ%ﬁ = 202

2 T
2“1 + Emz

(.202)2 + (.201)%

.040804 + .040401

3]

CR

CR

n

23



TABLE XIV

THIS TABLE GIVES THE TIME DIFFERENCE BETWEEN FV AND NFV.

arFv 16T Double Series Double Series
Boy Series Series BFV and HFV lst 8PV and IFVT 2nd
1 -, 2 ~uD =3 0
2 —a & =i -’ -, 1
3 -2 —od = & =1
4 o3 o7 .1 .3
5 =.4 =.2 =8 0
7 0 0 a1 o9
9 o2 ol 0 ol
11 0 -o2 =-. 2 o3
12 - —si =1.0 o5
13 o2 o2 =ol 5
14 =yl —u i =1.0 o7
15 el . +1 .0
| 16 -2 -,1 =1.2 .9
:1? o + 5 ol +b
21 - i =4 =5 o4
|23 .6 0 ~.9 .9
| 24 —ud -l =9 «8
:EE o2 .3 o .
27 0 0 -2 «1l
29 -ud -4 o5 -l




l TABLE XIV (continuned)

8FV 16FV Double Series ~ Double Series
Boy Series Series 8FV and NFY lst 8FV and NFV 2nd
| 30 «5 — i - o7
| 32 ] 4 =.1 .l
i| a3 = -.1 =2 0
|| 35 -2 oA -7 .9
!| 37 o ol .1 .2
|38 ~o4 =6 -1.1 2
| 39 0 oL w1 B




The figures for Table XIV were determined in the following manner:
| in the E&FV, 16FV, 8FV first, and BFV second series, the FV results were
added together and the NFV results were added together and the smallest waas |
subtracted from the largest; with positive meaning that the two FV time
trials, when added together, were less than the two NFV time trisls added
| together, and negative meaning when the two NFV time trisls, when added
| together, were less that the two FV time trials added together.

The sbove, simply stated, means that the positive numbers show that TV

that FV did not help that particular boy's performance.

improved that particular boy's performance and the negative numbers indicate |



CHAPTER V

SURMARY AND CONCLUSION

Summary
The times for the hundred yard dash were taken on forty-one boys,

twenty-seven of whom completed the whole series., The statistical data is

| based on the twenty-seven. Since every boy ran twice for each test there
The significance of obtained differ-

|

i are Tifty-four scores for comparison.
| ences was tested by calculating a Critical BRatio.
|

J TABLE XV
A COMPARISON OF THE MEAN TIME SCORES OF TWENTY-SEVEN BOYS WHO RAN

ONE HUNDRED YARDS WITH AND WITHOUT FORCED VENTILATION.

I
I
| | Humber of
| | Forced Standard Ho Forced Standard Critical
| | Respirations| Mean | Deviation | Ventilation | Mean |Deviation Ratio
I 8 13,6 | 1,469 8 13.12| 7.002 1.89
16 13.06| 1.417 16 13.,27| 1.482 « 769

The Critical Batioa of 1.89 for the BFV Series gnd ,769 for the 16FT

for which a Oritical BEatio of 1.96 i=s needed,

Series show that they fall below the five per cent level of significance



TABLE XVI

A COMPARISON OF THE MEAN TIME SCORES AND CRITICAL RATIO OF TWENTY=~

SEVEN BOYS WHEN THEY RAN THE FIRST RACE OF THE DAY (DOUBLE SERIES)

WITH AND WITHOUT FORCED VENTILATION.

! IN THE SECOND RACE OF THE DAY.

A SEPARATE COMPARISON IS MADE

OF THE SAME BOYS WHEN THEY RAW WITH ANWND WITHOUT FORCED VENTILATION

FV in Pirst HFV in First
and Standard and Standard Critical
Second Race liean | Deviation | Second Race lesn | Deviation Batio |||
| BFV Pirst 13,08 1.474 HFY First 12.88 1.556 714
|
BFT Second 13.45 1.491 NPV Second 13,38 24963 +T15

The CQritical Ratiosof .714 and .715 for the Double Series show that

| they fall below the five per cent of significance for which a Critical

| Ratio of 1.96 is needed.




1, The Critical Ratio found on Table X, is the result of data on
. the BFV and HFV in the BFV Series,

2, The Critical Ratio found on Table XI, is the result of data on |

the 16FV and HFV in the 16FV Series. |

| S+ The Critical BRatio found on Table XII, is the result of data on

i the 8FV and HFV First in the Double Series.

4, The Critical Ratio found on Table XIII, is the resunlt of data

| on the 8PFT and FFV Second in the Double Series,
5. A comparison of scores from a positive and negative wiewpoint

for all the series iz found on Table XIV. '

l The sothor wanted to =zee rooghly not only what the results were
|| when & Critical Eatio was found bot to see z2lso if it is possible for
|

individual cases to benefit by Forced Ventilation,




8

Conclnsionsg

l. The Critical Ratio of 1.89 found on Pable X for the 8FV Series
shows that it falls below the five percent level of significance for
| which a Critical Ratio of 1.951 is needed. Therefore, the Hull Hypothesis
| is retained with confidence since on the evidence there is no reason to
guspect & true mean difference between EFV and IIFV and the difference can
hardly be attriboted to sampling errors.

2. The Critical Ratio of .769 foond on Table XI for the 16FV
Series showa that it falls far below the five percent level of signifi-
cence for which a Critieal Ratio of 1.95E is needed, Therefore, the IMull
Hypothesis is retasined with confidence since on the evidsnce there is no
reason to snspect a true mean difference between BFV and HFV and the
difference can hardly be attributed to sampling errors.

3« The Critical Ratio of .714 found on Table XII for the &FV
' Series (8FV and LFV First) shows that it falls far below the five per—
cent level of significance for which & Criticsl Hatio of 1.955 is needad,
Therefore, the Wnll Hypothesis is retesined with confidence szince on the
avidence there is no reason to suspect a troe mean difference betwesn
BFV and NTFV First in the Donble Series and the difference can hardly be

attriboted to sampling errors.

|

1. Garrett, H, E., Statistics in Psychology and Education, Longmans,
Green and Co., Hew York, 1949, p. 150.

2, Garrett, H, E., Statistics in Psychology and Education, Lémngmans,
Green and Co., New York, 1949, p. 190.

3. Garrett, H, E., Statistics in Psychology and Education, Longmans,
Green and Co., New York, 1949, p. 190.




4, 'The Critical Ratio of .715 found on Table XIII for the 8FV
Series (8FV and NFV Second) shows that it falls far below the five percent
level of significance for which a Critical Ratio of 1.96% is needed.
Therefore, the Woll Hypothesis is retained with confidence since on the
evidence there is no reason to suspect a troe mean difference between
8FV and NFT Second in the Double Series and the difference can hardly be

sttriboted to sampling errors,

5, A comparison of negatives and positives show that the subjects
varied from a positive .6 to & negative .4 in the BFV Serieas., There are

twenty-two voys (1, 2, 3, 4, 5, 9, 12, 13, 14, 15, 16, 17, 21, 24, 26, 29,

30, 32, 33, 35, 37, 38) between positive .5 and negative .5. There is

one boy (23) over positive .5 who showed a definite benefit from FV, and

no boys who were over negative 5.

In the 16FV Series, the subjects varied from a positive .7 to a
negative .6, There are twenty-two boys (1, 2, 3, 5, 9, 11, 12, 13, 14, 15,
16, 17, 21, =4, 26, 29, 30, 32, 33, 35, 37, 39) who are between positive
.5 and negative .5; while there is one boy (4) who showed a definite benefit
from FV and one boy (38) who was over negative .5.

In the Double Series Second, the boys varied f;am a positive .9 to
a negative .,3. There are thirteen bLoys belween positive .5 and nezative
.5 (&, 3, 4, 9, 11, 15, 15, 21, 27, 29, 32, 37, 39); while there are
eleven boys (7, 12, 14, 16, 17, 23, 24, 26, 30, 35, 38) who showed a defin-

ite benefit from ¥V and no bDoys who were over negative .b.

4. Ibid,




iz

It must be concluded from Table XIV that each boy must be treated !
individually. Por example, numbers 7, 11, 12, 14, 15, 21, 24, 27, and 38 |
ran with negative resulis until they used FV Firast in the Double Series thmJ.
they had a positive result. Therefore, these boys should nse IV when
running more than two races at approximately one hour apart. BEach boy has
to be tested to determine whether BFV, 1&6FV and 8FV Second is best for

that individusl,

Possibilities of Further Resesrch

There are many posgibilities of further research in this area. The

varions events in track are svailable for this type of experimentation.

Yot only Forced Ventilation btut also pure oxygen could be nsed in these

| experiments, L

"The research could also be limited to having the contestants either

hold their breath or continue treathing during the race.




33

BIBLIOGHAPHY

—_— v




94

BIBLIOGHAPHY

DOUGLAS, C., AFD HOLDOW, J, J., Joarnal of Physiology, 1909,

FELDMAW, I. A7 HILL, L., Journal of Physiology, 1911

GARRETT, H. H.,

Statistics in Psychology and Bducation
Hew York, Longmans, Green and Co., 1949

HILL, L. AND LAACKENZIE, J. Journal of Fhysiology, 1909. (39)

HILL, L. AND LACEENZIE, J. Journal of Fhysiology, 1909. (38)

KARPOVICH, P. V.

KARPOVICH, P. V.

Ergogenic Aids in Work and Sports,
Research Quarterly (Supplement),
American Association Health, Physical
Bdncation and Recreation, 1941,

Hesearch Quarterly, lay, 1934.

EINBER, D. C., GHAY, C. E., AWD STACKPOLE, C. E. Textbook of

MIYAMA, A,

Anatomy and Physiology.
'ﬂ]ﬂ E&Bﬂﬁuﬂﬂ- cﬂ'-, 19‘1'5-

Acta Scholae ked., Univ. Imp. in Kioto, 1931.

NIELSEN, M, AVD HANSEN, O, Skand, Orch. Physiology, 1937,

FEMBREY, M. AND COOK, F., Journal of Thysiology, 1909.

SCHNEIDER, B. C., AND EARPOVICH, P.V., Physiology of Huascular Activity.

SIMONSOH, E.,
SORENSON, H.,

We Be Saunders Company,
Philedelphia and London, 1948,

Orch. of Exp. Pathol, w. Pharmakol, 1927,
Statistics for Students of Psychology and

Bducation, McGraw Hill Book Co., Inc.
Hew York and London, 1936.

ZOBTHOUT, W. D., AND TUTTLE, W. W., Textbook of Fhysiology,

The C. V. Mosby Co., 1946.




a5

e rE——

APPENDIX

RAW DATA




Group A Eight Series
No. arv NFYV WFV 8FV
1 11.5 11.5 11.4 11.6
2 15.2 15.2 15,0 15,2
3 12.2 12.2 12.1 12.3
L 11,4 11.7 11,5 11.5
5 12,7 12,5 12,5 12.7
& 14,2 - - -
7 15.8 15,8 15,7 15.7
8 14,3 14,2 14,1 14,2
9 11.5 11.6 11.6 11.5
10 15,5 15,4 15.3 15.4
11 13.0 13.1 13.0 13.1
12 12.8 12,7 1.6 12,7
13 12.5 12.6 12.7 12.6
14 13,2 15,1 13.2 13.2
15 15,0 15.1 15.1 15,1
16 14,9 14.9 14.8 15.0
17 13.5 13.7 13.6 13.4
18 14,2 14.2 14,1 14,2
19 12.2 11,9 11.9 11.9




TABLE XVIIX
|
I Group B Eight Series
Fo. iy BFY 8FYV IFY
20 12.1 12,2 12,3 12,
I = 12, 12.2 12,3 12,1
|22 14,53 14, 14. 14.2
| 23 11.8 11.6 11.5 11.9
! 24 11,7 11.8 11,9 135%
| 25 15.2 15.3 - -
S 11.5 11.4 11,4 11.5
27 12.6 12,5 12.6 12.5
28 11.6 11.5 11.4 ”
29 13,9 14,2 14,1 14,
30 11.6 11,3 11.3 11.5
51 14.7 14,7 14.6 14.7
| s2 13.4 13.3 13.1 15.3
r 33 11,9 12, 12.1 11.9
| 34 15.1 15. - -
j 35 14,9 15. 15,1 15.
| 36 15,5 13.5 13,6 13.4
| 3y 15.1 14.9 14,8 15.
38 14,3 14.4 14,5 14.2
| 39 12.9 12.9 13. 13.
| 40 12. iy 11.8 11.9
41 11.3 11.3 11.4 11.3

37



TABLE XX
Groap B Sixteen Seriesg
Subjea 0 16FV 16FV 0

20 12.4 12.2 - -
21 12.1 12.3 12.2 12
22 - - - -
23 11,9 11.6 11.9 11.6
24 11,8 12. 11.9 11.7
25 - - - -
26 11.6 11,5 11.5 11.7
a7 12.5 12.4 12.5 12.4
o8 - - - -
29 14,1 14.3 14.4 14,2
30 11.3 11.4 11.5 11 .4
31 15, 15,1 - -
Je 13.3 13. 13.1 13.2
33 12,1 12,1 12.1 12,
34 - - - s
35 15.1 14.9 14.8 15.
35 - - - =
a7 14.9 14.8 14,7 15.
a8 14, 14,4 14,4 1l4.2
39 13.1 12.8 12,9 13,
40 - - - -
41 11.5 = - -




TABRLE XXI
Gru_u.p A Double Series
Subject 8/mPV WFY/8 HFV/8 8/NFV
11.6 11.4 11.5 1.7
1 11,6 11.6 11.6 11.7
15.3 15,3 15,4 15.3
2 15.2 15.4 15.5 15.3
121 12,1 12,2 12.2
3 12.1 12.5 12,4 Y2.)
11.4 11.5 11.4 11.5
4 11.5 11,4 11.4 11.5
12.7 12.4 12.5 12,8
5 12.8 12,7 13,0 12.7
6
15.7 15.9 15.8 15.7
7 16.1 16. 15.9 16.2
8
11.4 11.5 11.6 11.4
9 11.6 11.5 11.6 11.6
10
12,9 15. 12.9 f 14
11 13. 13.1 13.2 13,2
12.8 12.6 12.7 12.9
12 15.1 13.1 13.2 13.2
12.5 12.6 12,7 12:5
13 12.7 12.6 12.8 12.8
13,4 1543 15.5 13.5
14 13.9 13.9 15.7 13,7
15.0 15,1 15.4 15.0
15 15.2 15.1 15.3 15,1
14,9 15. 15.1 15.2
16 15.6 15,7 15.6 15,4
13.4 Seb 13,5 13.2
17 13,7 545 13.2 13.5
18

19

39



TABLE XIX
Group A Sixteen Series

Sub jeet 16 o 0 16
1 11.6 11.4 11.5 11.6
. 2 15.3 15.1 15,0 15,2
3 12.3 12.1 12,1 12,2
4 1l.4 11.7 11.8 1l.4
5 12,7 12.6 12.5 12.6

& - -— - -
7 15.7 15,9 15,8 15.6

8 14.4 - - -
9 11,3 11.5 11.6 1l.4

10 15,2 - - -
11 13.2 13.1 13.1 15.1
- 12 12.7 12.6 12.7 12.8
. 13 12.5 12.6 12.6 12.5
i 14 13.3 13.2 135 13.4
15 15.0 15.2 15,1 15,0
I 16 14.9 14,8 14.8 14.8
| 17 13.4 13.6 13,7 13.4

: 18 14.4 14,2 14,3 -

| 19 17.0 11.9 11.9 -

£0



TABLE XXII
Group B \ Double Series
|
| Subject WFY/8rV BFV/HFV BFV/HFV NFV/erv
20 »
12.1 12e2 12.5 2 &
21 12.3 12.4 12.5 12.4
22 )
11,9 11.7 11.5 11.9
23 12.4 12.3 12.0 12,3
11.8 11.9 1 11.7
24 12,3 12,4 12,3 121
25 o
11.6 11.5 11.5 11.7
12.4 12.5 12.7 124
27 12.5 12.5 12.8 12,5
28
14, 12,2 14.3 14,
| 29 14,2 14,1 14,1 14,3
' 11.6 11.5 11.4 11.6
30 11.8 11.7 11,7 11.8
31
15.2 15.2 13.3 15.5
32 13.5 13.2 13.4 13.5
12.5 12.5 12.4 12.4
34
i5.2 15.4 15.5 i5.
35 15.6 15.9 15,7 15.3
36 -
. 15. 12,8 14,9 15.
37 15, 14.9 15. 14,9
14,3 14,5 14,7 1.6
38 14,9 14.8 15.1 15.1
13. ~ 12,9 1.0 13,
39 13. 13. 12.9 12.9
40
1

41



