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influence of the drug, which in itself merely produced 

subjective feelings of euphoria, but no material results. 

A point to be considered in these studies 1s that the 

stool-stepping test with a heavy pack could be a rapidly 

exhausting work-task when done by untrained individuals. 

There might be. some connection between this possibility 

\l--------"'"-Lth&-1-nabili-tY-----ta-atisnulate short, exhausting -perform-----­

anoes as noted bY Haldi and WynnS. The faot that trained 

subjects received benefits from caffeine ·may malte this 

theory sound like a contradiction, but trained subjects 

might react to the stool-stepping test as endurance work, 

and the untrained might become so rapidly exhausted that 

the test would approximate performance in a short, 

vigorous athletic test. 
�r�~� 

Handgri2 stren;th. l:'he strength of the handg:rip 

would also seem to be an important factor in certain 

activities such a.s gymnastics, combat!ves, and weight 

lifting. �~�e�s�t�s� of handgrip strength and maintained hand­

gr1p9 1nd1oated that soores are bet-ter on days 1n wh1oh 

9 J. Hald1 and w. �W�y�n�n�~� «Action of Drugs on 
Etfic1enay of Swimmers," Research �Q�U�~�r�t�e�:�r�l�l�,� 17:96, Ma.y, 
1946 • 

. 9 G. R. Thornton, R. !Iolck, and E. L. Smith. 
"Effect of Benzedrine and Oatfe1ne on Performance of 
CB:rtai.n PAVnhnmn'tn'f'l 'PA.!!l'lflll_lf .lnUT>nA, nf' Ahnn"'''MA1 t>avAhn-
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oatretne is taken. Sohulte10 reported that oatf'e1ne pro­

duced a large rise 1n the work ourve for the strength grip, 

and a drop was recorded wben decaffeinated coffee was used. 

The only di,ssent1ng opinion on handgrip strength was g1 ven 

by Gu1111landll who found no difterenoe.1n.strength grip 
--·---\ 

with or without caffeine. in his test group. \ 
-. -·-·"'~!, 

If-------'-~--'--------·-····---

Motor tests. Motor tests used in caffeine e.xper1-

mente include the Target test, Tapping test, Steadiness 

test, and Oootd1nat1on test: 

A. . Ta!J:et tQtJt # Horstl2 found that the target test 

improved under the influence ot caffeine, and per­

formance became impaired after withdrawal. Parti­

cipant$ were rated on their ability to hit a target 

with a softball. This would seem to be one teat 

very olosely approximating athletic performance. 

a. Tappin§£ tests ~o opinions are given in studies ot 

\,-·-·- lOR. w • .Schulte, noer Eintluss des Kaffies aut 
1 Koper and Gust• 11 PsyoholOiJl Abstract, 45:381-384, 1919. 

L, .. / ll A. R• Gilliland and D. Nelson, ttThe Effects ot 
Coffee on Oertain Mental and Psyohologioal Functions," 
Journal it General Pszohologz, 21:333, 1939.; 

12 K. Horst, R• Buxton., and vl. Robinson, "The Effect 
of the Habitual Use of Ooftee or Deoatfe1nated Ooftee on 
Blood Pressure and Certain Motor Reactions of Normal Young 
Men, 11 Jout'nal Jl! ;pha:rmauz, 52(3):322, 1934. 
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the tapping test; Gilliland13 $1la.ted that coffee 

deo:rea1ed. the rate of tapping 10 per cent to 15 pel' 

cent, while Holl1ngswortnl4 claimed that the rate 

increased after a slight initial retardation. He 

found that stimulation varied with the si~e of the 

d(u~te taken, beginning 1n about 46 minutes and last-

lf----------1ng-as-!ong-as -tour and one-half hourS~ when the 

dose was as large as s1x grains. Thorntonl5 

supported Hollingsworth's oonolusions and asserted 

that results of the tapping test were better undt;~r 

catf'ein•. 

0. Steadiness test: ·: G1ll1landl6, Thorntonl7, and 
- L. ___ _ 

Holl1ngsworthl8 agree that steadiness suffers when 

caffeine is used. In one ot Hollingsworth's 

13 A. n.. Gilliland and D. Nelson, _sm. o1t., p. 348. 

14 H. L. Holl1ngswol?th, "lnfluence of Catte1ne on 
Tapping Teat," A rob! v:•uJ g! PsloJlolosz, 22: 43, 1912. 

15 G. a. ·Thornton, J!t, Holoh, and E. t .. Smith, 
"Etteot ot Benzedrine and Oaf':te1ne on Performance ot 
Certain Psychomotor Tasks," Journal£! Abnormal Eslohologz, 34:llZ, 1939. . . . ... . . . . . 

16 A. R. Gilliland and. D. Nelson, pp •. o1~., p. 347. 

17 G. R. Thornton, R. Holoh, and E. L. Smith, 
21?.• cit., p. 113. -

19 H. L. Hollingsworth, ninfluenoe of Oaffeine on 
steadiness Test, 11 Archives g! Pszoholosz, 22t48, 1912. 
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several motor testsl9, he suggests the relationship 

ot measurable muscular tremors produced by oaffeine, 

with the nervous excitement responsible for insomnia ---.... --.. \ 

which is also produced by large doses of the drug.\ 
--------------0 

Foltz made the claim that caffeine 1noreaBed hand 

tremor slightly, however the test made f.or this 

ll------------ond-1-t-1-on-was·not-ind1oated.1 
-

D. Coordination tes1a The art1ole by Hyde20, 

although essentially a study of fatigue,. contained 

a reference on the effect ot caffeine on coordina­

tion. A footnote in the article stated. that one 

ot the two subjects attempted a punching bag demon­

stration attex- paMio1pat1ng in an experiment in 

'tfhich he had assimilated several large doses of 

oatf.eine. Even though he had been extremely 

dexterous and olever befol"e engaging in the 

caffeine test, he now completely failed to attain 

any of his earlier prot1o1enoy. Opinion of the 

authors and doctors attending the experiment was 

that the stimulating influence ot oaffe1ne oa'{.lsed 

mental impressions to follow so rapidly that 

19 Ibid. , p. 47. 
20 :t • Hyde, d. Root, and H. Ourl, "Oompara t1 ve 

8#~--~- -~ ~---~~--· •• U~ ft-~-~~·-· ~~~ ~· n.##A*MA ~M 

! 
! ---



Attention was disrupted; oauaiJ;tg more effort t.o · 

CJonoentrate on a single obJ.eot. 

10 

Reaction time. The study of the effect of catfeine -
on reaction time is olosel;v related. to the problem of the 

stimulation ot athletic performance. Since a fast reaction 

time seems ad.vantageous in most types ot athletic part1o1-

patton, and it we can conclude that caffeine shortens the 

time ot :resp.onse, we may be able to assume that it will 

indirectly atteot the outcome of pertormanoe. Some 

research has indicated that there 1a a positive correla­

tion between athletic ability and a quick reaction time. 

Burley21 shows a significant difference in mean reaction 

time between athletic and non-athletic groups. W'esterl'"nd 

and TUttle21 found that ohampion track oompet1 tors had the 

shortest reaction times of the track groups tested and 

discovered a high degree of relationship between success 

in the 75 yard dash and reaction time (r-.883). 

A survey of' research on the influence of' caffeine 

on reaotion time shows, in almost every instance, a 

21 L. R. Burley, "A study of' the Reaction !1me ot 
PhYsically Trained Men," Research ft.Uart!rlz, 15:232, 
october, 1944. 

22 J. H. Westerlund and \f. w. Tuttle, It Relationship 
Between Running Events 1n Track and Reaction Time,u 



ll 

quickening ot response. Hawks23 reported a prolonging ot 

reaction time in his test group, but h1s study 1s vague in 

the aoeount of the testing and the size of the dose used. 

Studies by Oheney24,25, in wh1oh a psyehometer tests eye­

hand decision response, show that reaotion time is 

shortened. 

1f---------·G-heneyruLand-H.orst27 compared the- etfeots ot 

oatfe1ne alkaloid and ooff'ee ot equal oaf'teine content in 

two separate studies. Horst believes the two have the 

same reductive action on reaction time, while Oheney claims 

that pure caffeine 1s more efteotive, e~oept during the 

first halt .hour. 

Holl1ngsworth28 tested reaction time 1n a carefully 

23 :P. HawkS!, uA Study of Physiological and :Payoho­
l.og1oal Rttaotiona of Human Organism to Oottee Drinking," 
Amer1oan Journal!! Ppzsiolosz:, 90(2):380, 1929. 

24 ft. H. Ohener, "Comparative Effect of Oottee Per 
ae and a Caffeine Beverage (Ooftee) Upon Reaction Time in 
Normal Young Individuals," Journal for Phar.macl, 53(3):304-
313, 1936. ' - '· .. I< 

2~ R. H. Cheney, "Reaction Time Behavior After 
Oa:f'fe1ne and Coffee Consumption,'' Journal of E?SRe.rlmenta;+ 
Psyoholo(l;y;, 19 :.55~369, .1936. 

26 Ibid., • p. 360. 

27 K. Horst and w. Jenkins, 11 The Effect of Oatteintt, 
Ootf'ee and Deoat:teinate.d Ooffee Upon Blood Pressure, Pulse 
Rate and Simple Reaction Time of Men of Various Ages," 
Journal g! P~arma.oz, 53( 4): 385, 1935. 

. I 
' 

' ' ----
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OQntrolled e:Jtl)&riment in Which sixteen subJects were 

observed. Hi&J t.est involved ~h$ element ot d.isor1m1nat1on 

-in whtoh both ha.rid.s were U$ed. _Me found that small 

amounts of oaf'feine created ~ prel1m1naey 'briskness' 

which oaused false reaotions. Retardation of rea\otion 

time followed as a voluntan-_eaut1on in an ett.ort to 

ll----------redue-e-tht!JsCJ-tal-se-:Peaotlons. , i.;~rg&P-amounta--ofo&tte1ne-- ---­

{6 gr.) elimin~ted this preliminary retal'dation of 

:reaot1on time. 



'l'he apeo1:f'1o problem of this study is to ascertain 

if the admin1£Jtration of caffeine alkaloid will in any 

way influence the starting times ot a group ot high school 

~--------~aok-men----------

In a review of the literature concerned with the 

effect ot caffeine upon reaction t1me 1 we find 1n almost 

every ease a taster reaction time resulted when caffeine 

was g1Yen. In aooo:l'danee with these findings, 1tm1ght 

be expected that oatte:t.ne would. also reduce the time 

requirad in making a start. Hotrever, conol\lsiona from 

othet' research writer$1,~, 3 are largely drawn from studies 

in which band response 1s tested. The action of starting 

might differ from other reaction tests 1n euoh a manne:r as 

to produce other results. Also to be considered is the· 

l R. H • Oheney, uoo1uparat1ve Effect of Coffee Per 
Se and a Caffeine Beverage (Coffee) Upon Reaction. !f1rne in 
Normal Young Ind1tr1duals,f1 Jou:r-nal of Pha:rtnaoz,. 63(3) :304, 1935. '' .··', -' ....... ' 

2 R. H. Oheney, "Reaction Time Behavior After 
Caffeine llnd Ooffee Oonsumption,n 51ou:rn~~ ~ ~Cl!e,:r~ment!}, 
l,!szoholof$l, 19:353, 1936. · 

3 K. Horst and ,f. Jenkins, "The Effect ot Oatte1ne, 
Oottea, and Decaffeinated Ootfee Upon Blood. Pressure, 
:)')n'll:i!A l<'ltl!tAL ttl'!ln Q>\mn't'"" tlonA+.t ....... m4 ......... ,...p u-- _.,. """"-'" .... ~·-

I 

I 

I 
i 
~-~~ 
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voluntary caution which Hol11ngsworth4 found in his .experi­

ments. If' the su.bJeot is· stimulated into making false 

reactions when intlaenced·bY oaffeine,·bts sta.:rt1ng·tlme 

might be retardedjby a selt-impQsed war+iness to avo~d 

breaking b$fore the I!Jtimulus of·the starting. signal. 



THE PROOEDt1lm 

Thirty .. tour members or a_, high sohool track team 

w&rEJ tested in this experiment wb1oh covered a period. of 

five weeks. Eleven of the boyff had taken pa~t in a 

11-------u-,r-e~uS---t-83-t--On--S.tarts,. -and the entire~-squad. was ... given 

daily starting practice fo:r two weeks beto:re the actual 

test began. Each crf the 34 subJects was t~sted ten 

times; t1ve periods with and t1ve pet-1ods without eaffeine. 

The testing period consisted of twelve sttlt:rta, metln1ng that 

all members of the group started 60 times with, and a like 

number without caffeine, making a total of 120 starts for 

each subject. The boys in the squad were tested every 

other day and caffeine was alternated with a control sub-

stance. 

The apParatus. The apparatus whieh was employed 

to measure the atarting time of the group, oonsisted of a 

a lapboard, a eemco ohronoscope, a.nd two wooden starting 

blocks, one of whioh contained eleotrio oontact points. 

This apparatus (Figure l) was wired in aeries with a 

reo tify1ng oiroui t to a oount·e:r. 

A. The ola:eboal'd: The totooden olapbotlrd (Figure a) 
~ ... ... li.J,· 
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FIGURE 1 

DRAWXliG or ELEOTMO OIROUlT$ IN RESPONSE UNIT 

llO V, 

INPUT OU1'PUT 



FIGURFi 2 

DIAGRAM OF CLAPBOARD Al~D STARTING B~OOK 

USED IN RESPONSE: UNI'r 

CLAP BOAR() 

DRy ~LL SPIKES 
\- I + 

CONTACT::, 

STARTING 6LOCK 

17 
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electric eontauts met. a.nd activated a oh:ronoseope. 

B. rrth~ ~~ronnsenner The ohronosoone. was a. 60 oyole 1.· ~ ::::; '" )~t. ~11' J!' 

110 volt timer. ope~~tlng on A. Cl~ -,rime read from 

tll~ dial waa :lnd!IA3a ted in l./120 second. when the 

oae1llat1ona wer., basecl on a 60 o;role 1mpulae from 

the power source. 

'l'he-starting blo<;lt (i"ig\t;re 2) ---­

whioh supported the subJeot•a ral\r toot was built 

ld. th a hinged boal'd 1n the fX'ont. This board was 

sepa~ated from the blook bY tloJ"O steel ootl springa. 

\1/hen the subject was in poai t1on for h1$. start, the 

treight ot h1a real!" foot oompr~ssed. the hinged board 

aga.\1nat the taoe of the bloolt. Th1s aot1on con-

ttlloted two eleotr1o points in the lUnge a.n<l. the 

tao~tt ot the block.. When ththltt points met, a small 

bulb at the :rear ot the bloek became in~andesoent 

and ind1oated the apparatus was 1n read.1nees for the 

stax-t. t'he front starting block oonta1ned no con-

taot points and t'itas not oonneoted. el.ect:r1cally with 

tb' _ rest ot the apparatus. 

n, tt'b.e golUt~e:rl A Counter was also included in the 

se:r1&a 1n the event that some ot the starts migllt 

lnvolve more than one sweep of the dial. 'fh1s d1d 

not prove to be the oase, and the counter was not 
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was used, however, in the calibration ot ~he test. 

1ng apparatus w1.th a meohan1oal stopwatch. 

~h~ aetign ot: the p;)!!ar~tu,s. The appar.tatua was 

thrown into action when the hinged clapboard gave the 

stimulus or starting signal to the subject, the contact 
... 

starting the ch:ronoaoope. When the spr>lnter shoved ott 

with his rear toot after hea.X.1ns ~the signal.~, .tlie' oo1l. 

springe 1n the etart1ng block separated the hinged board 

fJ:Oom the :taoe. The resultant breaking of tbe electric 

oontacts stopped the ehronosoope. !rhe starting t1me, or 

the interval between the stimulus and the sho•1ng ott with 
b 
/· 

the retu:• :toot, was indicated on'.:the dial of the ohtoono­

scope. False starts were not recorded as the ohronosoope 

would not start when the sprintttXt WAS ott the sta.rt1ng 

block at thfJ time of the atarting signal. 

J>etin1ttge st,. the .~t~~~· A survey ot available 

11 ter~ture on related starting t&ste emphasizf!HJ the 

importance of def1nUtg tJtart1ng time. Aooording to Tuttle 

and Bresnahan1, the sprlnter makes tour eontaeta with the 

track when in the tget set' posi t1on. Th.Eute oontaots • the 

two hands and teet, are lifted from the track during the 

progression of the start, and ant ot the tour bre~s oQUld 

~· .. . -.... ..-.:...-:. -



be used as the basis for defining., the start, Ne.kamura.2 

interpreted starting time as t~e interval between the 

stimulus and the moment the hands were lifted from the 
' 

20 

track. TUtt1ri .and Bresn@.an3 1 however, Qonol.u,d•fl· that the 

logioal de:fin1.t1on of tha . s's.~ l'toulct oon$1at Qf th~ pe~1od 

between the stti\rtel'~s signal and the llttin;g.of the ~ear 

11--------~. eot"' fh1-s wae ·ba«ed on··the afleumptton--that-a- sprinter- ---­

has com.menoed his start betore·all of. the grou.nd·qontaots 

a.re broken. Obviotu~l:r t 1 t '-s optional as to the point Qf 

bodJ movement whioh might be oon$idt)red t\18 constituting a 

start.. Howevex-, as mottt or the :recumt l'Ehlearch on $t&.rt-

1ng has used the same or1ter1a.n as TUttle and Bresn~he.n4, 

1n order to have a basis tor ootnpar1son, the w:r1ter h~s 

acoeptEt4 this c1e:f'1n1t1on and has ~olleeted. data at:ioording 

to this standard. 

~~f). fit,q!J!!P;~;tr&t~g,n a! oa.tfeine. The adm1n1stra.t1on 

of oafte1ne presented several problems; Public opinion 

had to be oonsidert:>d first in :regard to the matte.r ot giving 

a eompound classified as a drug to a group of minors. The 

size of the close to be given was also an important 1tern; 

.I H. Nakamura1 "An Experimental StudY' ot Reaction . ii~:.1n Starting Raoee,tt jieseat*Qh QUa.rte,rll:; 5:331 Ma:roh, 

I 

! 

! 
~--
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1 t should be lal'ge enough to ha1fe a llt1mulat1ng effect, 

yet not too large a$ to ea.use distress 1n the subject. 

The ohotoe ot a control substance <?l' placebo which oould 

not be distinguished trom the actual d~ug and w·h:toh would 

have a neutral e:f'fe('t in the bodl' ~re.a ne<Jeasary for the 

success of' the test~· other faotora whioh had to be oon-

!f-----'-----t-rel-l-ed-1-~l-ud-$d-t)le $Olt&4tAl1ng- -Qt-. the -- t1me-.cof' -- tak1ng- the --­

drug so as to re0$1Ve the ma.xtmum &ffetlt; al terna.t1on ot 

the placebo and ea.ff'eine J and e.vo:tdanee ot oar:te1nated 

beverages which might develop a t.oleranoe 1n the 5'Ubject 

and modify the :results. 

In order to avoid adverse publ1o op1n1on and the 

suspicion that we were endangering the bealth of the test 

subjects. perrn:lss1on 'W~s first secured from the parents of 

the squad. member$ and from the sohool doctor (Table V). A 

pledge sheet was also :dgned by ea.oh member of the test 

group in an effort to control other oondi t1ons 'tthieh might 

influence factors in the test. Especially important were 

the matter of eating before the starts and the abstinence 

trom other sources of caffeine during the test (Table V:t ). 

The drug was given in the form ot caffeine a.lk.a­

lo1d which appears as a fluffy, wh1 te powder, Ohel\ey5 

5 R. H. <.lheney, "Comparative Effect ot Coffee Per 
a..,. "'"A '" n ... .f!'.PA4 noes 'l'-l<:tt.t.i:.-..;;nt¥4 f #11'\f".PoA' ft'l"'nf\ ~IIC!~Af:i f\J') 'P'\ mA 1 n 



concluded ~hat catteine per se :reducutd tbtt reaotitUl time 

S per eent. atll oc;unpa:red. .to a 4 per oent reduction when 

cottee was used •.. Ano'the.Jl' ad'lantage of ut~J.ng eatt~!.ne in 

the pure form was .tbe poss1b111tY of· standard1~1ng the 

dose. !his would have. been ext:rexnel7 d1:f't1cult 1t the 

beve:rage had been used. !he ca:tfe1ru; alkaloid was ·put up 

!l------------'--;~.-5--g~n-captule!l 'll.ly ·the MoK:ee l>~g Oosnpany ot Oakland, --~-

·oa.l1tom1a. Fink gelatine oa.psule~, No.2 size, we:re used 

. as containers tor the dw.g, having the advantage Qt 

camouflaging the oontentt1 tUtd quicklr dissolving 1n the 

s.tomaob.. , 

l'lacebos Yere made by tilling the same size capsule 

with sod1)An1 bloarbone.te. It was 11llpcuus1ble to tell the 

d1tterenoe between the capsule containing oaf'feine and 

the control oapsule even under close exarnina.t1on. It 

should be mentioned that the subjects wex-e unde~ the 

lmprttud.on that all. capsules oontatned oatte1ne, and· there 

appeared to be little interest in them after the t1rat 

do$e was taken. 

The oatfetne and the placebo were taken at the same 

time ttaob testing day. fhe half of the squad flllatedtor 

the day•s testing would report to the bo7e 1 gym at 

2:20 p.m. In a room used espeo1ally for this purpose, they 

would receive their oapsul.e tor the day in a.n envelope 



.. ', 

would take their cap$ule ~i'ith a glass of wateP• Tbey 

would then return th•t:r envelopes and report to tbelr 

next olass. 

wam~uns ~n .. ct otder st. sta~t1ns. At 3;45 p.m. the · 

test group reported to the t:raok. After a warm-up pe:r1oi 

consisting ot Jogging lt.qnJ, atretohing eltere1ees, and 

p:raat1oe starts, they were eal.l.ed to the rata:rt1ng ~rt;at1on. 

!l'heir stal't1ng order-, wh1oh was drawn 1.n l'lU'ldc;un ordel', 

was given to fJhe group. Xt should be nottad that the 

subJects were tested at the aam.e time eaoh clay. This was 

done to avo1d the hourly va:riatlon in i'eact1on time 

not1otd by Elbel6, and. also so that the testing time 

would ta.ll within the period ot maximum etteot of ca.tteine 

whtob OhenE~y7 found to ~ttart within 30 m1nutee of 1nges"'" 

tlon and rEJaoh its peak in two and one-half to th:ree 

hou:rs. The test1ng pe~1od tor tht halt ot the flquad 

takS.ng starts t>ove:red approximately one hontt, whioh meant 

that 1t ns within the interval when caffeine exeJ-ted ita 

greate~t 1ntl.'IJ~not. 

:rn,1l ;$tfl,,rte;.:. 'l'he starting to"t> the test was done by 

6 E. R. Elbel, "A Study in Variation 1n Response 
T1me,tt Resea~h fi!art,~.r,lz:, 10~49-50, Marc·h, 1939 .• 


