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Title of Study

An investigation of the effects of exercise (backet-

ball) on blood suzsr concentrations.

St-tement of Problem

The princicle gquestion to be examined in this
investiration is "Wh:t effect has exercise on blood su=zar
levels?" The secondu.ry asnects of the study concern the
effect of duraticn of exercise -nd the effect of rest

followint exercise on blood susar levels,

Need for Study

In recent yezrs there has ‘een an increased use of
supplementery surar in s2ll types of =thletic contests, The
results oftnis study will furnish dstas to 2id in the
determinsticn of the ¢dvisabhility or value of such vpractice

in a ccntest such as basketball,

Review of Literature

The reported rese:nrch in the ares concerning blood
suzgur 2nd exercise f=1ls into four seneral catecories; three
major areas deal with the effect of emotion or excitement on
blood sugar; the effect of 2iet and sumar surplements and

effect of vecrious types of exercise, A fourth group 1s made
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up of various topics which refer in some way to thls study.

Almost without exception, studies of the effects of
emotion on blood sugar revorted an increase in sugar
concentraetion when emotion was present as a stimulus,

The majority of desta involving sugar supplements
concludes that additional ingestion of sugar is valuable in
prolonged and strenuous physical exhertion such as marathon
races. In less exheusting activities such as football or
basketball sugar taken prior to or during a contest has
little effect. Any increase over the normal expected rise
with excitement and ohvsical activity is probably psy-
chological.,.

In general, studies relating tyves of exercise to
blood sugar levels show an Increase in blood sugar as
activity is increased. As subjects show sicns of approach-
ing exhaustion the trend is reversed.

Additional topics significant to this study deal
with the effects of training, the effect of exercise 1n
animals, and the effect of fusting on blood sugar concen-

trations and recovery following exercise,
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Desisn of ILxperiment

The subjects invelved In this exneriment wervce
twelve bors selected from the freshmon and virsity basketball
tcams of St. Pernerd Firh School in Cr1llman, Alabama,

A szmnle of blocd was cbtsined from e=ch subject
twenty to fhirty ninutes prior to and imme-~“i tely following
&¢-ch centest, Periodiczlly these tests were ovurtosely
delsyed for tie intention of determining the effect of rest
followiny, activity on blcod surur, Several fasting sneclrens
were obtained to determine the blood suger levels of euach
stbject.

The metiiod used in blood sucar determinetions wss
designed by the LalMotte Chemical Prodhicts Comnanv eanl wes
of sufficient accuracy for clinical nurncses in blood sugar

studies,

Significsnt Findinrs

1. Pcst-rome blood su;ar levels were elevated
significently in everyv rame,

e Post-rrame blcod surgsr levels returned to
bclow pre-came levels «ftcr a ds=lav in sax- ling
of thirtr to forty =minutes.

3. There was no si-nificsnt ccrrelution hebreen

blood surzr chenre and ti-e in She rame,
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s The fector of e was not a sisnificent
varisble in pre eni pcstegsme samples,

5. Zmotion or excitement increases blcod sugar
levels during or »ricr to exercise.

6. In tne light of the results ¢nd the corrobor-
uting evidence of writinms rerarding the rise
of blood surzr with exercise, it is concluded
that the nrcctice of investing sugor prior to

or Jdurlinrm & contest like basketball is of little

value,
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CHAFPTER I

INTRODUCTICN

In the pust forty yc s there huas becn a growing
avareness of & relationship between the blood sugar level of
a competing atnlete and his performance., Jesearch has
shown that athletes, especlially those in less-than-top

condition, exverivnce a definite drop in blood sugar levels

1)

. . O .
s the point of exhaustion is anproached.,” This had led to
varicus theories concerning training diets, ore-contest

measures, sunnlements and training orocedures,
Statement of the Problem

The principle guestion to.be excmined in tiis
investig tion is "what effect has exercise on blood sugar
levels?" The seconiary esspvects of tne study are the effect
of duration of exercise and the effect of rest following

exercise on blood sug-r levels,
Purpose of the 3tudy
It was the purwvose of the study to investigate the

differences, if sny, between vre-gsme and post-pame samnles

of blood sugar., A secondszry purrose wss to question the
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adviscbility of civinsg athletes supar as an 21d to increased
performance in activities that do not leal the =thlete to

comnlete or neur comrlete exhaustion.

Need for the Study

It has been brought cut by other investigstors that
there is often an zppreciuble drop in the blood suger level
of marathon and distsnce runners during s contest.6 It is
the belief of the writer that this information has led
coaches of less exhzusting sports to give athletes surar ss
a counter agent to this condition., It is hoped that this
study might snhow the actual need for supplementary sugar in
contests of shorter duration. It is a fact that mrny coaches
are relyine u»on data that may not te anclicable to thelir
nerticular situetion z2ni it is hoped this will clarify the

questions ccncerning the value of such procedures,

Limitations of tne Study

It is & recognized fact that anxietry cen z2nd does
affect the blood suguar level, It was imvossible for the
writer fto ascertain the conditions that macde one ceontest
more important then snother for eech individusl, Many
factors such as home contests, tcurnament gemes, private

motives and a myriad of other things quite probably influenced,



to some degree, the blcod surmar level of each athlete in
certain situations,

Another element that wes not takten into consideration
in this study was the fact that scome contestants had a
longer rest period than others betwezn the time of actual
competition and the blood sugar check. This was true becsuse
our facilities did not allow uvs to check ezch athlete at
precisely the sesme moment and slso beczuse some finished
their individuel sctive combretition prior to the end of a

game,



CEAPTER II
REVISN OF LITSZRATUIRE
Introduction

It has been pointed out that observaticns made by
different investicators in the field of blcod sugar asnd 1its
relationship with »h7sicsl exercise have not been entirely
in agrecment., When one considers the mznyv factors that
influence the concentrasticns of surar in the bleod, some-
easy to control, some more difficult to control, this lack

of srereement is not survrisin@.l7
wffect of mmotion:sl Stimulus on Blood Sugar During =Zxercise

A grect deal of emphssis has becn placed on the fact
that emotion or excitement zlters blood supcr levels.?s13
mdwards, Richsras and Dilllébserved that hypecr-glvcemia is
uncommon in exercise with little or no emotional stress.
They slso reported peck levels of blood sumar in football
players wnen the game was half over., In their studv of
football players they noted that two subjects performing a
tesk in & game situvaetion showed a rise in htlood su-~ar
concentration wi'ile these s=me two men verforming the

identical task under laboratory conditions registered a drop



in blood surar,

Stetefz?epcrtei that the emcticnally stimvulated rise
of blcod surer is a phenomena not limite? to human beinrs,
Trained race horses expcrience s condition comronly known
as "starting fever," a rise in tlood suecsr, This is assumed
to be brought on by previcusly known images such s saddling,
bridling, etc. In a similur group of regularly ricdden, but
not systematicully trained horses, this condition d4id not
occur,

Several stuiies of athletes ccmmeting in Olympic
contests showed a renersl mzrked rise in blood surar levels

6

prior to comrnetetion.
The Effect of SuFar Supvnlemants

Kavpcvichgreportei data that was very sicnificant to
this work. It wus hilis conclusicn thst strenuous end oprolconged
ectivity, like a marathon race, czused & gratuul fegll in
blood sugar wiile contests of ¢ less exhausting nature, such
as busketbsll and footbell games, show o genersl rise in
blood sucsr concentration., The stu+dv emphasises the imnortance
of czurbohydrate in the enercy metabolism c¢f the muscles,

There wes no evidence that cen"v anid other sweets should be
restricte: during trainin~ unless they c¢iminished the anretite
£nd tnus re‘uced the focd inteke st resular meals., Since

prolonmed and exhsustins exercise ic regquired to lower blood



sugar, Karnovich felt that there wss no practical value in
the administration of sugar prior to or during most athletic
contests. He indicsted that sny aoparent resulting increase
is probzbly psycheclogical in oririn., He felt that 1t

mizht be of value in a contest like a marsthcn race where
the evheaustion of glycogen reserves and the cconsejuent
lowering of blood sugar level may be a dominant factor in
bringinT cbout comenlete exhaustion,

Rest &nd Tnylorzdiscussed the effects of a moderately -
high curbohrdrate diet wnd conditioning on marsthon runners,
In tne 192l Boston Msrathon there was a close correlation
between the physical condition of the runners at the finish
and the order in which they placed, The winner had a
comparatively ncermal blood surmer and wes in excellent
condition. PFour of the runners had 50, 49, L7, and };Smlgs.
resnectively., Two of them wcre comnletely exhuusted and
another unconscicus. Before = similar race in 1925 the diet
of the runners was c:refully controlled, They were aivised
to ezt moderately lerece smounts of carbohvdrates hefore the
race and were supnlie! sugars during the race, At the finish
their btlood surar wes vractic lly noymal and their vhysical
coniition far better thien u@fter the race of the previous
yeer.lo

liorehcuse =ni Nilleréalso ncted the correlztion
between a pre-ccntest czrbonydrute “iet, the in<estion of

candy, &nt the blooi suger levels and physlcel condition



of maratheon runners. Tney pointed cut that the outstanliing
symd>toms of extreme physiczl exhzustion such as in co-
ordinstion of movements, collapse and unconciousness, are
referasble, not to the muscles, tut to the cerntral nervous
system. The brain, unlike sicletsl muscles, has no available
certohydrsate stores ant cennot fall back cn the metabholism
other substances when its rlvcese su»nly is curtailed,

It cevends from moment to moment on the plucose briught %o

it by the blood., When the tlood glucose level fzlls, brain
function is depresced and unconcicusncss usuz2lly occurs when

this ccncentration falls below 110 mles, 5

The Effects cf Varicus Trnes of Txcrcise
,

Burger eand Mcrtun§3reported conflictine <=zta on the
effects of one hcur of grmnestics cr one hcour of boxing on
the blooZ sucur levels of fssting men., The :esults beinrT,
some increase, some no chinre anl csome Jdecrease,

D. B. Dill?*in a study of the effects of exercise on
bloo? sugar, showed that “uvrinm lisht exercise the oriinary
rate of delivery cof slucose to thz bleood frem the storage
denots 2dejuately bclinced the rate of cluccse utilizaticn
by the muscles. Thus no chnnge is =nnirent in blood sugsr
levels, As exercises in increased, esvecislly with the

accomnrunyment of excitement, the seccretion of alreneclin

becomes excessive ang glucose is si.ied to the bloo?! at a
£



foster rste than the metsbolic sctivities of the centracting
muscles require. The result is a rise in blocd sugsr
concentraticn, Dill ulso observed a more oronounced effect

in intermittent exercise than in continuous exertion,
Additionsl Data

There are numercus srticles and studics that relate
in some ‘lecree to this topic.

Robinson ani Harmon%lseeking the effect of training
on blood surssr found, while hlood surar was raised siqnif—
icently in the initial experiments, it cfeclined with
training ¢nd was only sli~-htly above basal value in final
tests,

By measuring the rate of bloo3l flow throurh thé‘
liver and the sugur concentration in the blocd, Soskin
ce=lculated the amcunt of blood entering and leaving the
liver in a given time unit., In festing animals the liver
was found to liberate glycogen into the btlood at a constant
rate, When glucose was sdministered interveinously, the
blood suger rose and the liver stonved putting out suger
and started taking in glycogen in lasrge amounts., After the
period of reduced output, the liver ag=in began suovnlying
supar to the blood et the originsl rste. This experiment

therefore demonstrated thst one function of the liver 1is

action as g reservoir from which the blood sugar level may



be msintained while glucose, lactose or fructose 1s not
entering the blood from other sources,

In a study of the sugar and oxyeen rel-ticnshios 1in
the tlood of dogs, Scott ani Hastin532§oun3 the sunur
concentration declined ste«dily cduring exercise,

In the Cansdian Journsl of Resesrch, Fans Selye23
describes the effect of festing on the recovery period
following intense muscular exercise of rats, The fasting
animals huve an extremely low blood sugar concentration
during the first twenty four hours of rest., At this time
there began a rise which graduclly resched that of the |
control arcup. The ccntrol sroup was fed normally curing

this recovery period #ni showed sn 2ctusl incresse in blood

su~ar over tne initial value st the end of twenty four hours.



CEAFTZR III
GENERAL EXPHRIMENTAL PRCCEDURE
Testing Environment

The subjects involved in this experiment were twelve
boys seleczed from the vsrsity and freshman basketball teams
of St. Bernard High School in Cullman, Alabama. Their ages
ranged from 15 yesars to 18 years, I months. The individual
weishts varied from 125 to 170 pounds. It is avparent that
these subjects may be viewed ss a sampling of typical
American high school cthletes in regard to ace and body
jevelcpement,

The beys were housed in the same dormitery with
sleeping hours regulated., They ate 2 comrmcn diet at trgining
table. Their recreaticncl sctivities were simliler and so
far as can bte ascertalned their level of physical condition
was very ncesrly equel, The testing wes cavried on over
twenty bsesketball gomes, Previous investisstors have
described the effect of emction ¢n blood sugar, In this
regerd, it shculd be pointed out that the contests involved
in tne testing ran the gasmut of emotionsl possibilities.,
There vere ncn-lcegue games, local rivalries, county snd

district tournement gumes.
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The writer wcs fcecrtonete in the <eiree of ccentrolled
experimental environment tnati vies effored in tals boariding
scnool, The above mecnticned facters of similsr 2iet and
training conditions undoubtedly vere influentisl in »roducing
a cleasrer picture than would hsve tezsn exnsrienced with high

school tasketball teams,
Procelure for Zxperimsnt

A sa2nrle of bleco? was cttained from esch subject
twenty to thirty minutes prior to czch ccntest., At the szme
time urine specimens were taken and weights recorded. No
rnitrients o: weter were ingestcd sfter tnis time,

The identical nrocecdure wes afein followed immediately
after each contest, Perioiically these tests were purposely
delzyes for the intention of determining the fall in blood
sugsr concentreticn with time, fellowine a sontest. How-
ever, this time lapse Jid not exceed forty minutes,

The method used in tlood surs=sr determineﬁibn was cne
desifned ty the LalMotte Chemical Products Ccmvanfﬁénd was of
sufficient cccurscy for clinical ~urwoses in tlood surar
studies., It w- s essentiallv the methoil of Folin Vu.

The principle of tne method lie:cnis vron the simple
reduction of potassium ferricyaniie by the sugar present in

tne blood, &nd tne colorimetric determination of the

ferricyunide formed as Prussian Blue, No cclcrimeter is
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requirea, since the speciel compsrator block ancé the blocd
sugar color standards were provided with the apparstus used,

T'ne Lalotte Elccd Sugar Method 1s & relstively new
method, and 1s primarily cesisned for the testing of
cavillsry blood &s obtained direct from a smszll finger
puncture, Lovever, the test will zive eyuslly satisfactory
results with oxalated venous blood. For the sake of clarity,
a tetailed descripticn of the metho? used is as follows:

A test tube for eech “lood svecimen was filled to
a 10 ml mork with a Tungstic Acid solution mace up of lbee
of 083N. Sulfuric acid added to &0 cc of distilled watef.
Then 2 ce of 103 sodium tunmstote solution wes sdded to the
mixture :nd the solution was satken thoroughly.

Using 2 0.1 ml cepillary pipestte, 0.1 ml of blood
wes taken from the small finger puncture and discharged
into the tungstic ucid solution. The soluticn was drawn up
into the pivette several times to get all the blood cut of
the nenette, The test tube with the blood ani Tunestic
Acid soluticn w'.s tnen stonvered =2nd sh:ken for a minimum
of five minutes. This precipitated the red blood cells and
lef't the blood serum and Tungstic Acid in solution,

A viece of No. 1 recrent t:.ade naner was then
placed into a funnel and wsshed thoroughly with distilled
watcr, some of w.ich was allowed to filter through the
paper. This procedure was done as a precasutionary measure

to prevent any of the loose oeper fibers from reacting with



any of the reage:.ts to be added, and thus civing an
inaccurate recading of the svmar content in the blcoed,

The funnzl with w shed filter puver wss then placed
into a cleun test tube, =nd the mixtivre of tlood wnd Tungstic
Acid was filtered. The piecipitate which was the formed
elcments of the blood was discerded, while the filtrate wes
collected in entirety.

The filtrate was then poured into 2 large test tube
to the fcur ml mark, Following this, 0.5ml of Potassium
Ferricyznide Solution and 0.5ml of Alksline Cyanide Solution
was &added separately. The Potassium Ferricvznide solution
was made up by dissclving 1lom of chemically pure Potassium
Ferricyenide in distilled water ani filuted to a volume of
250cc. This soluticn was kept in a brown bottle to prevent
the oxidetion cf the Fer:icyznide by lipght, The Alkyl
Cyanide solution wus made up by transferring 8sms of
anhydrous sodium carbonete to a 500cc volumetric flask and
adding ;0-50cc of water and shuiken to enable the substance
to go into solution rapidly. Then with & cvlinder 150cc of
freshly prepared 1% solution of sodium cvanide was sdded
and the mixture wes diluted to the volume of 5NCcc with
distilled water, After the Potrssium Ferricranide Solution
and Alksline Cvanicde Solution was added, the mixture of
these and blocd vas im-ersed in beciling water for exactly

elscht minutes,
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After the solution had boiled for the entire eicht
minutes the tube wes remcved, and while still warm, 3ml of
Ferric Solution was adied from a specizl 3ml pivette. It
was mixed by twirling the tube, cooled snd diluted to a 25ml
mark with distilled water. Comparison wess then mede with
standards »rovided by the Laliotte Cnemical Company.

The Ferric Solution was make by filling a liter
cylinder with distilled water and susvending 20gms of Gum
Ghatti on a wire screen c! copper or galvanized iron, and
left overnicht, After the ghatti had been suspended just
below the surface of theAistilled water, it was removed
and the ligquid wss strained throurh a double layer of clean
laboratory towels. Then 5 grams of anhvdrous ferric sulfate
and 75cc of €57 solution of phosphoric scid in a 250ce
besker which contained 100cc of water, was mixed and
dissolved by hewting. This solution was cocled and added
while stirring, to the Gum Ghattl solution. Finally, 1lS5cc
of a 17, Potussium Permsngunute Solution was added, and a
slight turbidity existed which disappeared after a few days,

In making the blood sugur determination, a test
tube was filled to 1Cml and placed in the midile hole of a
three-hole comnarator hlock. On the holes on either side of
the test sample, two ccnsecutive color stundsrds, for
exsmple, 75 &nd 100mg, scem to most nearly match the color

of the tast sam»nle, Tnhe three tubes were then viewed



through the comparator slots by holding the etched glass
toward a source of bright light. The standards were chunged
if necessary, until the color of the test sample exactly
matched one of the standards, or lay between the colors of
two consecutive stand:srds. If an exzct match was obtained,
the value was read directl- from the standards on either
side of it, the value was tuken cs the averasme of the two,.

In cese the test soluticn showed a8 color cdeever than
that of the hilghest standurd, the test vculd be resumed,
filling the large tube to the 2ml mark with the filtrate,
and then prcceeding exactly us outlined hefore. The
reuading must be multiplied by two to obtain the sugar
content of the blood in this cease,

In the case of the urinslysis, the specific gravity
of the urine wes tested by a stsndard urinometer, The
acid-alksline reaction was checked by comnercial ph litmus
pzper, The 7lucose and albumin content was tested with
Uristix, a com:ercial product that works on the basis of
enzymatic rsaction. A routine ncn-centrifuged microscopic
examination was performed, ond tne finoinzs reported per
hi;h-powered fileld,

At the end of the first week, arain after the fourth
week, and ¢t the eni of the season, 2 fasting s»ecimen was
obtained to determine the blood sugar levels of each subject

under investigation, At anproximately 6:30 A.¥., s:bjects
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were rouseqd from sleep and specimens drawn. These fasting
specimens ranged from 100 to 130 mg per 100 ml of blood.
ifach subject reccrded on a 3iet sheet the actual

amounts of each kini of food he consumesi each day. Carbo-

o)

virated, proteins and number of calories were tabulsted by



CHAPI s IV

FReS2NTATION AND DISCUSSIQON C DATA

Introduction

The cnclysis of this data mr7 most convoniently be
divided into twec perts., The ~reliminaryvy nhase consists of
viewing various variibles in the study to determine the
effcét, if sn-, they mzuy hasve on the results, The mejor
problem is concerned with a test for significance of the
effect of exercise on blood sugar concentrations. The
nossible fluctuaticons in blood supur levels with rost

following exercise will also be viewed,

Yesults of P.eliminzrv Phsase

Age. The subjecuts wvere tzsken from two groups,
St. BRernard High School versitv =2nd freshman bastctbzall
tetms., The eges of the players on the reserve sguad rasngecd
from 15 years to 16 yecrs 8 months. The ages of the varsity
players svanned 16 yecrs 10 rnonths to 18 years l, months,
Figure #1 indiicstes that cre was not a significant variable,

Point Difference., There is a great amount of dsta

showing the positive effect of emotion on blood sugar levels,

It wes felt by the writer that the difference in score of the
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two teams might change the results in some way. There was
no stetisticslly significent aifference in mean blood sugar
levels between =umes with @ lurge voint spresd and close
games, Exsmination of Figure #2, however, indicstes a
definite trend toward higher blood supgesr levels 1n closer
fremes,

Tournament, Learsue gnd Non-lespue Contests., The

various types of contests toc, were examined to see if the
emotionsl stresses of so colled imnortant g=mes altered the
blood sugar concentration more in compmarison to other
contests not thousht to be so emoticnzlly chareed. Figures
#3 and #5 show a trend toward hisher blood suror levels in
the more inportant games such as league and tournament
contests.,

Training Effects. It might be expected that blood

sugser concentraetions would gracually fall through the
physicsl stresses of & scuscns vlay., As can be noted in
Figures #1 and #3, the blood suwsr fluctuates throughout

the experiment showing that the expected longitudinal effect
did not occur,

Time in Competition. The time each subject pleyed

in each gsme could not, of course, bte keot constant. The
coefficient of correletion was comnuted in order to determine
the effect these differences in participstion micht have on
change of tlood sugar levels. The r was computed to bte .07,

In 125 ceses this r is associsted with a probability



greater than .05, showines no sienificant correlestion. A
scatter diagram wes constructed which zlso showed similar

results, U4

Mujor Prchlien

The determinetion of whether or not there is a
sisnificant &ifference between the means of the two sets of
measurements; pre-gome blood surcr levels and post-came
blood sugar levels, The sicgnificance of the chsnee in blood
sugsr concentration frcm before end after the game was
determined by the t test for correlated valuesy' Consult
Table #1 and Table #2.

TARLE I

INDIVIDUAL STATISTIZ L SIGNIWICANCE CF CIAMGE IN =LOCD SUGAR

Subject ggzgge Va%he P. Subject gﬁigge Vafue P.

# 2 20.8 4.6 .01 # 8 5.4 2.2 %#.C5
# 3 16.2 9.0 .01 # 9 32.0 7.5 .01
L 13,6 4.0 .01 # 10 20.0 .3 .01
#5 18.8 3.2 .01 # 11 1L4.7 L.2 .01
# 6 20.0 8.5 .01 # 13 2.9 3.0 .01
# 7 16.1 3.4 .01 # 14 15.3 bh.3 .01

#Subject has a history of Brights Disecse,
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A coeffecient of correlation between blood sugsar
concentrations before and sfter comnetition wns computed.
The r for the group wzs .3 with s probability less than
.Ol}' The coeffecient of correlstion per each individual was
also calculated. Coeffecients for three of the twelve
subjects were significant at a2 .05 level. According to
Wilkinson28 these results would occur due to chance with a
probability of less that .02. It msy therefore be assumed
that athletes with a hipgher pre-game blood sugar also show

higher concentrations in their post gsme samples,
Aifiticnal Data

Delay in Post Game Samples, 1In four contests the

post-geme sample was delsyed 10, 20, 20, and 4O minutes.
Figure V shows the return to pre-game concentrations and it
also indicestes that with rest the blood suger concentration
may fall below pre-game levels,

Weight Loss, The subjects were weighed prior to and

immedistely after each contest. The weizht loss (average
2.05 pounds) was generslly constant for individuals and was
regulerly regsined by tne following day, indiéating fluid

to be the chief source of the loss, Wel~hts were mesintained
throughcut the seasson polnting to the fact that physical
ccndition was rood and stesleness or fetimue could not be

considered factors in this study.
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The increase of bloo”? sus2r in the post czme semple
is sicnificant in every subject, In Subject number eicht
at the ,05% level, the remaining subjects have a P. value
or o1, "

TABL:E II

STATISTICAL SIGNIFIC4iCs OF CHANGE I BLCOD SUGAR
BEFORE AND AFTER EiA H GAME

Mean Change

Game Date Blood Sucear t Value P.
1/12/60 11.6 .3 0L
1/15/60 25.2 5.0 .01
1/19/60 43.5 7.6 .01
1/23/60 12.0 Lo .01
1/26/60 25.0 3.9 .01
1/28/60 2l.6 En .02
2/2/60 15.8 Lol .01
2/5/60 15.0 3.8 .01
2/10/60 10.0 3.1 .02
2/12/60 10.0 5.3 .01
2/19/50 9.5 3.0 .01
2/21/60 17.4 3.7 .01
2/26/60 15.8 3.8 .01
2/27/60 10.8 1.9 # .1 - ,2

%#.1 -.2 significance 3ue to few subjects i?; samplea.
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Fasting Blood Sugsr Levels, TFasting specimens were

taken three times during the sesson to establish a bassal
blood sugar concentration for each individusl.
TARLE III

INDIVIDUAL FASTING RLOOD SUGAR CONCENTRATIONS

e

Subject 1/1,/60 2/L/60 2/29/60 Mean
# 2 120 125 120 -121.6
# 3 120 115 115 116.6
# 1 125 120 120 121.6
# 5 120 120 120 120.0
# 6 125 120 120 121.6
# 7 118 115 125 119.3
# 8 115 120 120 118.3
#9 130 125 130 128.3
# 10 120 125 120 121,6
# 11 100 120 115 111.7
# 13 115 120 115 116.8
# 1 115 125 120 120.0

Totel 1425 1450 140

Mean 118.5 120.9 120.0 119.8

e —————————————
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Niscuszicn

The results of this study and the dsta revezled in
1elated books anil ecrticles lesd to certsin conclusions as to
the cazusitive factors involved in the significant rise of
blood sugar levels during exercise,

It would anpegr thst emoticn or excitement can
definitely be classified as one of these fsctors., The rise
which occurs comicnly in both athletes 2n? rece horses nrior
to a contest would sunport this theory.

Close games ocnd imnortant centests were compared
with other more averace contests in an effort to rate the
emoticnal factor as a ceusitive agent 1n blood sugar rise,

A close scrutiny of Figures 2,3,and 5 will show that while
not statistically significant there is a trend that would
indicate a greater increase in blood sugar in the close or
important gemes., Ccnsidering the amount of data in other
studys that supvort the 1mportance of emotion in blood surar
1rise, it is the writers conviction that & more thorcugh
testing cf this moint would have produced more pronounced
results,

Tests which show a prominent increase in blood sugzr

concentretion in exercise during comvetition before crowds,

and little increase in the same exercise performed under

laboratory conditions also indicated the importesnce of the



emctionel factor.

It is cbvious theat emction is not the cnly factor
involved in this phenomenon. The overwhelmling mess of
evicence sheowing increaced sugar concentraticn with. vigorous
exercise leaves no doubt thut exercise itself is depinitely
a causitive apent. The variatlicns in tlcod sugar rise
which accom>any aifferent tyves, deprees and periods of
exercise are indicstive of its effect,

Lone wericds cof fetiguing exercise which eventually
brines sbcut a drop in blrod supar slong with external
symptems of exhaustion, point up the necessity of meintaining
certain levels for phvsical efficiency. This also shows
that while exertion effects a vise in tlood sucar its
prolcneed eflfect 1s to denlete ©»lood sugar stores.

In summary, 1t is the writers ccnvicticn that emotion
and vigorous exercisc are the important catalytic agents
invclved 1n stimulating the relesse of clycecren to the

blooad sussr,



CHAPTER V
SUIMMARY, CONCLUSIONS, AND R=ZCCMIIINDATICNS
Summary

A grouvp of twelve hirh school zthletes were examined
prior to, end =fter twenty bssketball romes, over s vperilod
of eight weeks. At each examination the weicht and blood
sugar concentration wss recorded and urine snalyzed. Each
subject wss given forms on which he kept a written record
of s8ll food ingested., Periodicslly, blcod samnles were sent
to a loc-=1 hosoital and analyzed., This was :ione as a check
on the =uccuracy of the testing results., On three separate
occssions blood szmnless were drawn durinr a fasting period
to establish basal blood su=ar concentrstions of each subject,

The date was snzlyzed statisticelly. Correlations
of time in came and chsnge in blocd sucar as vell as ore
end nost mame bloo? sursr concentraticns were calculzsted
for team and individuel subjects. A t test for si~nificance
was computed on chenge in blcod surar concentrations.

In four contests post-geme blood suzer sample was

aeleyed ten, twenty, tairty znd forty -tinutes.br
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Conclusions

On the basis of the experimental data obtsined in
this study, tne following conclusicns are offered:
1. Post-game blood sumsr levels were elevated
significantly in every game,
2e Post-game blood sugar levels returned to or
below pre-game levels after & delsy in sampling
of thirty to forty minutes.
3. There was no significsnt correlstion between
blood suzar chance snd time in the game,
lie The factor of ame was not 2 significant
vaerisble in pre and pcst game szmples,

5. Emotion or excitement increases blood surar
levels during or prior to exercise,

6. In the licht of the results ani the corrobor-
ating evidence of wiitines res-r-inz the rise
of blood sugsr with exercise, it is corcluded
that the practice of ingesting suger prior to
or during & contest like basketball is of little

value,



Reccmiendations

The followin:r reccanendations are made for further

study in this area:

1,

Althouch difference in ages h~?! no aovnarent
effect on the results of this study, a wider
varistion in are of subjects such as would be
the case with junior hirh, hish schocl and
college athletes, mirht show acre to be a
siznificant f=actor,

It would be interestin~ and pernsps vsluable

in znother study, to drcw more blood samnles
with each contest; a series of tests teginning
three to four hours prior to competitlon, at
half time and periodic sampling after eusch

g=me, A program such &s this misht eive a
cleesrer picture of emoticnz2l and other fectors
that spneared to be insienificent in this naver,
In order to distinruish the effect of emotion
from the effect of exercise it seems advisable
to draw hloc?d sursr scmnles before snd efter
prectice sessicns,

With the wides»reas use of sugzr‘durina contests
it woculd ceem vorthwvhile vo concentrate a study

on the value of sucn vrocedures,
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