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“eaffeine is taken. Schultale'reparted that caffeine pro-

‘duced a large rise in the work curve for the strength grip,
and & drop was resorded when decaffeinated coffee was used.
The only disgenting opinion on handgrip atrength was given
by ¢uilliland*l who found no difference. in gtrength grip

with or without caffelne in his teat group.x
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Motor'tesﬁa.A Motor tests used in eaffeihé experi-

ments 1nelu&e the Targat test, Tapping tagt, ﬁtea&iness
test, and Goorﬁinatian tegt:
A. Target test: Horatl® found that the target tost

improved unaer the influence of caffeine, and per-
farﬁance beocame impalred after withdrawsl, Parti-
olpants were rated on their ability to hit a target
Qith ] softballé This would seem to be one test
very olosely epproximating athletic performance.

B. Taggina teat: Two opinlions are~g;ven in studies of

e,
P

i 10 R. W. Schulte, "Der Einflues dea Kaffiea auf ?
% cher and gust," Psyaholqg* y Abstract, 46:381-384, 1919.;

11 4, R. G41l1land and D. Nelson, "The Effects of
Coffee on (ertain Hental and Psychological Functions,!
Journal of General Paychclugx, 2113338, 1939,

12 g, Horst, R. Buxton, and W. Robinson, "The Effect
of the Hablitual Use of CJoffee or Decaffeinated Qoffee on
Blood Pressure and Certain Motor Reactions of Normal Young
Men," Journal af gharmaez, 52(3) 322, 1934,
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the tapping test: 011111andl® stated that coffee
decreaged the rate of tapping loaper aent to 16 per
cent, while Hollingsworthl?* olaimed that the rate
inoreased after & slight initial retardation. He
found that stimulation varied with the size of the
dose taken, bheginning 1h about 46 minutes and last-

ing-as—long-8s four and one-half hours when the

c.

dose was as large as s8ix grains. Thorntonl®
supported Hollingsworth's oconclusions and asgerted
that results of the tapping test were better under
caffeline,

-
it

gteadiness test-3 Gillilanﬁls, Thorntoni?, and

Hollingsworthl® agree that steadiness suffers when

caffeine 1s used. In one of Hollingsworth'e

13 A. B. G111iland and D. Nelson, gp. ¢it., p. 348.
14 y. 1. Hollingsworth, "Influence of Caffeine on

Tapping Teat," Archives of Paychology, 22143, 1912,

15 3. R. Thornton, K. Holch, and E. L. Smith,

tEffeoot of Bengzedrine and Caffeine on Performance of
Certain Paychomotor Taske," Journal of Abnoymal Psychology,
34:113, 1939. ' B - '

16 A, R Gilliland and D. Nelson, op. oit., p. 347.
17 ¢. n. Thornton, R. Holeh, and E. L. Smith,

op. git., p. 113.

18 y, 1. Hollingsworth, "Influanae of Caffeine on

Steadineas Teet," Archives of Psgahologz 22148, 1912.
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geveral motor ﬁastalg, he suggests the relationghip
of messurable mugeular tremors preduaed by caffeine,

with the nervous excitement responsible for insomnia

which 18 also produced by large doses of the arug.
Foltz made the clalm that caffeine inareased hand

tremoyr alightly, however the teast made for this

D.

condition-was not- 1aéieated.v~~.

Coordination teast: The article by Hyde?0,
-although essentlally a study of fatigue, contained

6 reference on the effect of oaffeine on coordiint-

$ion. A footnote in the article stated that one

of the two subjects attempted a punohing bag deman—

~ gtration after participating in an experiment in

which he had sssimilated several large doses of
caffeine. Even though he had b@eh extremely
dexterous an& oclever before engaging in the
caffeine test, he now completely failed to attain
any of his earlier proficiency. Opinion of the
authors and dootors attending the experiment was
that the stimulating influence of caffeine ocsysed
mental impressions to follow so rapldly that

19 1bid. , p. 47,
20 1. Hyds, C. Root, and H. Curl, “compar&tive
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Attention was diarupted, aauéimg more g¢ffort %o -

concentrate on a single objeot.

Remotion time. | The study of the effect of caffeine

on reaction time i3 alosal? related to the problem of the
gstimulation of athletic performance. 8Hince & fast reastion

time seems advantageous in most types of athletlo partlei-

pation, and if we ocan canéiﬁée %héf'éafféiﬁé”éﬁéiﬁéﬁ#‘théﬂ
" %ime of response, we may be able %o assume that it will
indireetly affeot the outcome of perfarmanae. Some
regearch has indlcated that there 1s a posltive correla-
tion between athletic abillity and a quick resotion time.

Eurlayzl shows & signifloant difference in mean reaction
time between athletic and non-athletic groups. Westerlund
~ and Tuttle®® found that champlon track competitors had the
shortest reaction times of the track groﬁps teated and
dlscovered a high degree of relatlonship between success
in the 75 yard dash and reaction time (r-.863).

Avaurvey of research on the infiunence of caffeine

on reaction time shows, in almost every instance, a

21 1, R. Burley, "A Study of the Reaotion Time of
Physically Trained Men," Redearch guarterly, 16:232,
Getobar,'1944. S ‘

22 J. H. Westerlund and W. W. Tuttle, "Helationship
Between Running Events in Track and Reaction Time,!
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quickening of response, Hawksas

reported a prolonging of
reaction tlme in hils test group, but hias study is vagué in
the account of the teating and the slze of the dose used.
gtudles by Cheney®%:28, in which a psyohometer tests eye-
hand decision response, show that reaotion time 1s
ghortened.

ﬁhaﬁaygﬁ—and~ﬁerst37mcempaved~tha»&tf&atsmafw S

ocaffeine alkaloid and ooffee of equal ocaffeine content in
two separate studlies. Horst believes the two have the

game raduativa.aotion on resction time, whlle Cheney clalums
that puré caffeine is more effective, axoapavﬁuring the
first half hour.

n28

Hollingswort tested reaotion time in a carefully

gS’P. Hawka, YA Study of thsielegioal and Paysho—
logloal Reastions of Human Organism to Coffee Drinking,"

Amerioan Journal af Physiology, 90(2) 1380, 1929,

24 R, H. Cheney, "Comparative Effect of Goffee Per
ge and a Caffeine Beverage (Goffee) Upon Reactlion Time 4in
Normal Young Inﬁividuals,“ Journsl for Fharmaez, 55(3) 30é~
313, 1936,

25 R, H. Cheney, "Reaotion Time Behavior After
Caffeine and Coffee Consumption," Journal of Eggerimental
Payohology, 19: 353-869, 1938, _ ,

26 Ibid. , p. 360,

27 ¥, Horst and V. Jenkins, "The Effeot of Caffeins,
Ooffee and Dedaffeinated Uoffee Upon Blood Pressure, Pulse
Rate and 8imple Reactlon Time of Men of Various Ages,t
Journal of Pharmaoy, 63(4):386, 1935,




12
controlled experiment in which sixteen subjaana:were
obgerved. His test lnvolved the eiement'gffdisariminatian
‘in which both hands were used. He found that small
gmounﬁs of caffeine oreated a preliminary tﬁrisknass!
which cauged false reasotions. Retardation of reassotion

time followed as & voluntary caution in an effort to

reduce these falee resctiond. - Larger amounts of caffeline

(6 gr.) eliminated this preliminary retardation of

repction time.




GHAPTER III
THE PROBLEH

- The specific problem of this study is to ascertain
1f the adminigtration of ocaffeine alkalold will in any
way influence the starting times of & group of high school

track men.

In a review of the literature concernsd with the
effact of caffeine upon rsaction time, we find in almost
evary case a faster reaction time resulted when caffeine
was given., In acoordance with these findings, it~might
be expected that caffeine would also reduce the time
required in making a gtart. However, eonalusieﬂé from
other research wr&ter&l'zag ate largely drawn from studlies
in whioch hand response 1g teasted. The action of starting
might aiffer from other reaction tests in guch a manner ag

to produce other results. Also to be considered ia the

1 R. H. ahanay, ‘Gomparative Effect of Coffee Per
fe and a Caffeine Beverage (Coffee) Upon Reamation Time in

Normal Young Individuals," Journal of Phammsoy, 53(3): 1504,

1936,

2 R, H. Oheney, "Reactlon Time Behavior After
Caffeine and Coffee Gensnmptien,” journal of Experimenta
Psychology, 193353, 1936. S

B % X. Horst and v, Jenkina, "The Effsct of Uaffeine,
Coffee, and Decaffeinated Qoffee Upon Blood Pressure,

e e awen IJasom Al Ol el o Pl i R A Al Elavn A CFA el aiea
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voluntary eaution which Hollingsworth® found in hls experi-
ments. If the subject ls stimulated into making false - |
resctions when influenced by caffeine, his starting time
might be retarded by s self-imposed wariness to avoid
breaking before the stimulus of the a’eaming; signal.,

4 Y. T.. Ea1l4nescawnvth. 'ﬂﬂn‘f’f‘-g&né and Manviminatd ana

»

{
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CHAPTER IV
THE PROCEDURE

Thirty=-four members of a high school track team
wore tested in this experiment which coverad a period of

five weeks. Eleven of the boys had taken part in a

daily starting practice for two weeks before the actual
toat bagan. Bach of the 34 subjeots was tested ten
timex;'fivs périods with and five periods without caffeine,
The testing period consisted of twelve atarts, meaning that
all members of the group started 60 times w@th, and a like
number without caffeine, making a total of 120 starts for

- each éubject,‘ The boys in the gquad were tested every
other day and caffeine was alternated with a eonﬁrql sube

stance,

Ihe apparatus. The apparatus which was employed
to measure the starting time of the group, consisted of a
elapboard, & Cenco shronoscops, and two wooden starting
blocks, one of which contained elsctric contact polnts.
Thisg apparatus (Figure 1) was wired in series with s
rectifying eirculit to a eéunter.
A. [The olapboard: The wooden olapboard (Figure 2)

Witk s i matatvwisntad Phat whioan tThe o annPRASH wroawns

g?em;eua_xes$_an_starﬁs,}and,thewentire;sguaﬁWWaamg&ven..mw__;___h k.




FIGURE 1
DRAWING OF ELECTRIO OIRCUITS IN RESPONSE UNIY
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PIQURE 2
DIAGRAM OF (}LAPBQAFS) AND STARTIRG BLOGK
Uﬁm} 11‘1 R?A«SI?C)I‘IS& TJHXT
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elestric contasts met and activated a ohronoscope.
B. [The shronogoopes The chronossope wag a 60 oyolse,
110 volt timer, operatingﬁan A. O, Time read from
the dlal was indiecated 4n 1/120 second when the
oseillations were hased on & 60 oycle impulse from

the power sourge.

O+ Zhe starting block: - The starting bloek (Figure 2).-
whioh supported the subjeotte renr foolt wag built
with & hinged board in the front. This board was
separated from the block by two steel coil springs.
When the subjest was in position for hils start, the
welght of his reayr foot compressed the hinged board
apaingt the face of the blook. This aotion con-
tacted two electrlic polints in the hinge and the
15&@@ of the blosk. When these points met, a small
bulb at the rear of the block hecame incandsscent
and 1nﬁ1¢ahaﬁ the apparatue was in readiness for the
start. The front starting dloock aantaiﬁsd na cofe
tact pointa and was not connested electrically with
th@)weam~0£ the apparatus.

D. The gounter: A Gounter was also inoluded in the

series in the event that some of the starts might

involve mare-than one sweep of the dlal. This did

not prove to be the case, and the counter was not
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was used; however, in the callibration of the teat-

ing apparatus with a meéhanical staywatoh.

'gm* aetigg of the hpyaratue. The apparatua was
threwn 1nta aeﬁian when the h&nged clapbearﬂ gave the
stimulus ar aﬁarting signal to ﬁhe aubaeet. the cantaet

st&rting the ahraneesape. Whan th@ syrinter sheveﬁ off

With his Z‘ﬁat‘ fOOt af‘ber h&arlng the ‘signal, the o611 ———— e

springs in the atarﬁiag block separated the hinged board

f?nm the face. ?he resultant breaking of the eiaetr;e

aontaots stopped the~ahranaaaape. The atarting tim&, or

the interval between the atimulua and the sheving eft with
the rear foot, was 1nﬁieakaa on ﬁhﬁ dial of tha ehrone«

| scope. Falee atarts wers not reoarded as the shronossope

would not start when the sprintar was off the etarting

- bloek at the time of the atartlng gignal.

meﬁinit@'J;gg the gtart. A survey of available

literature on related starting tests emphasizes the
importance of defining starting time. Aoccording to Tuttle

 and Braanahanl

» the sprinter makes four contacts with the
track when in the tget set! position. These ocontaots, the
‘two hands and feet, are lifted from the track during the

‘prwgr®asien of the start, and any of the four breaks could
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be used as the basis for defining the atart, Nakamura2
interpreted starting tiﬁe as the interva1 between the
stiﬁu;us and the moment theihaﬁ&é were 11f£ed,rrnm the
track. wutﬁlé“ahﬁ,aresnahéngg;hoﬁevar, soncluded that the
flagieal definition of the .atzrt ﬁaﬁlﬁ cans&at'af'tha pariod
batwaan the atartarls signal and the 11£t1ng @f the reax

f o5+ Thie wae-baged on the aaaumptisn that-a- sprinter ———

has commencsed his start before all of the ground contscts
are broken. Obviously, 1t is optional as to the point of
bbdy movement whioch might be consideved aa constituting a
start. However, ag most of the recent research on start-
1&@ ﬁas uged the same eritarian»asrmuttla and Erasn&ham*,
in order to have a bagls for comparison, the welter has
&eeapﬁgﬂ this definition and has collected &afa aocording
o this standard.

The aam;nistratiaa of saffeine. The administration

of aaffeine praaentea saverai problems; Publioc opinion
had to be considered first in vegard to the matter of giving
a compound classified as & drug to & group of minors. The

sizé of the doase to be given was also an important item;

, 2 H. Nskamurs, "An Experimental Study of Reaction
f&me in gtarting Racees," RBesearch guarterly, 6:33, Mareh,
1834, S ‘

5 1 Mtk tlas and n ﬁwﬁf;hnhﬁﬁ\ PR K . o TYTM
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1t should be laxyge enough to have a stimilating effeot,
yet not too large as ta5¢ause dlstress in the subjeot.
~ The cholse of a sontrol subatansé‘qr placebo which could
not be distinguighed from the,&etuél drug and which would
have & neutral effeot in the body was nesessary for the

succesy of the test, Other faotors whioh had to 5& coN=

drug go ag to receive the maximum effect; alternation of
the placebo and caffeine; and aveiaaﬁaa of caffeinated
beverages which mlght develop a tolerance in the subjlset
and mopdify the results.

| In Qraer to avoid adverse public opinion and the
“gusploion that we were endangering the héalth of the test
subjects, permission was firat seoured from the parents of
the squad m&mbaﬁa and ffem the school doctor (Table V). A
pledge sheef wasg als$ signéa by each membar of the test
greup-in an effort to contrel other conditions which might
influence faotorsz in the test. Esyeeiaily important were
the matter of eating befere the starts and the abhstinence
from other sources of caffeine &urihg the test (Table VI).

The drug was glven in the fbrm of caffeine alka-

1014 which appears as a fluffy, white powder, Gheney5

8 ". H. Gheney, “Gamparat1ve Effect of Coffee Per

e wed o MaPPaitna Dawaviaes fAAFPanY iwAan Doasatdam Mima 45

&re%%ﬁé—%na%u&@é_ﬁhamaaheau&;nguaﬁathemtimeﬁafmtakingmtheﬁw______mme
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soncluded that caffeine per se reducsd the resotion time:"
8 per cent ag compared %o a 4 per oent reduction when
;#atfee wag uged. Another advantage of using caffeine in
the pure form was the peaaibﬁiity offatanaéraizing the
dose, This would havelbean extremely 4ifficult AL the
beverage had been used. The aaffeine gikala&d was put up

-in-3.6-grain-capsulea by the MoKee Drug Company of Oakland;
‘aaliférnia._fFinkigeiatina2¢apsulea, No. 2 sigze, were used
. a8 aonﬁa&ngfs f&riﬁha drug, having the advantage of |
camouflaging the contents and quickly dissolving in the
stomach.

Plaosbos were made by f£illing the aéme gize capsule
with sofium bicarbonate. It was impossible to tell the
ﬁiﬁferenaerbatween»the-capﬁule~aantaining caffeine and
the oontrol capsule even under close examination. It
~ should be mentloned that the subjeots wers under the
1mprassien_ﬁhaﬁ-a11 sapsules contalined aaffeine, and there
appeared to be little interest ln them after the firet
dose w&a taken.

The oaffeine and the placebo were taken at the aame
tine each testing day. The half of the aéuad slated'far
the day's testing would report to the boye! gym at
2120 p.m.' In s r@am'use& espeolally for this purpose, they

would reoeive their capgule for the day in an énvelapa‘
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would take their capsule with a glass of water. They
would then return their envelopes and report to their

next olass.

Q&rm&ugg(ggg gorder of starting. At 3145 p.m. the

:test’graup reported to the track. After a8 warmeup period

| aansiating of Jogging 1aps, atratahiag exersises, and

praoctice starts, they were calxeﬁ to the atarting statien.
Thair starting order, whiloh was drawn in random order,

wag given to the group. It should be noted thav the

subjects were tested at the aame time each day. This was

done to aveid the hourly varlation in reaction time
noticed by E1be1®, and also so thet the testing time
would fall within the period of maximum effect of caffeine
wh@ehvéhéney? found to atert within 30 minutes of inges.
tion and reach 1te peak in two and one-half to three
hours, . wha'tasting period for the half of the squad
taking starte covered approximately one hour, whiah meant
that 1t was within the intervel when oaffeine exerted its

greatest influence.

The gtarter. The etarting for the test was done by

6 E. R, Elbel, "A Btudy in Varlation in Response
Time," Hegearch ;&rtar1 , 10:49.50, Mavrch, 1939,

7 L ) Ty ﬂhau@uf ¥ Smim o B 8 onin TR vmoe T on ¥ o ma® o mi A Mda i ol




