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CHAPTER 1
TWTROICTIOR
The suthor had found that blacd pressure changes arter

gymastic routines in an undergraduats problem. Throughout
the stuady there was sn indioation that very little research
had been done concerning the effect of gymmastic routines on
blood pressure and pulse rate of gymneste, The anthor believed
that systolic pressure wuld rise smd diastolic vres:ure wo:ld

drop following gymnastic routines.

PROCEDURE

Pourteen merbers of the Palatins, Illinois 1963-6L
varsity gymastics team, fifteen to seventeen years of apge,
were used as subjects. They competed on the following
pleces of spparatuss trampaline, side horse, horisontel bar,
perallel bars, still rings and tumblins. The blood pressure
of the boys was reasured with the aneroid ephygmonanaicter,
The etanding blood pressure of each boy was ueasured on the
left erm with the cuff being placed over the biceps. Lach
boy had a minismm of six msasurements taken to establish e
norsal atanding pressure and pidse rate read:ng. This was

found by detemsining the mean of the measurements,
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A zinimup of eight resdings were taken undmr meet condie
tions and & minimw of four readings were t:ken wnder cractice
corittions, Under meet conditions, & preliuinary reading wes
takan from aixty to ninety minutes befare a boy performed hia
routine, A se¢nnd reeding was taken within one mnute after
the periorm® complsted his routin®, Norsel ctanding blood
preasurs resdings wers talen in the afternoon right after school.
he boys were $6ld & doy ahged of tims when their orsssure
would e taken in an effurt to have them watch thedr actkivlty,

Palse rete was deleyzinsd Ly counting the rmumber of heasrt
boats within a tan-second pariod of timp, Pulse was taken
over the redisl ardsry in she wrist imesdlately after blood
measure moasguents, The sese procodme was uwed wyler prace
tice condlivicns,

Hood prasure and pulse rats wes talken only after the

fMret rmuting of each verformsr,

dpasuremnis were
subjsct o errar on the part of ths experimenter, but it ws
hoped that engugh readings were taken an each bay to reducs
the mergin of @re in the blood pressure and pulse Tats
recdings, Prasswre readings sheuld have heen taken at three



nimutes, five mimmtes, and ten mimtes in ordsr to give a
repenralify {yom taking any resdings afier cne mimts,. The
arthor alsc had to Mlfil) the dusl mols of cosch ae well av
eperimnter, Crowmd noise scapiimes interfered with the talk-
ing of readings right afver a boy had finizhed his routine
undsr meed contitions,

It was not passibile to dontral the sctivities of the
subjects during the pariod before the pesssrchsr measured
normel standing hlocd préswae and pulse yute. The 26t that
palss rates wos sasured afder bloed pewesare wonld canse it
to be lower than imsedistely after & routine, as pulse zate
Physical sxarvise.



CHAPTER II
REVIEW OF LITFRATURE

A1l blood pPres:ure measurements are sufficiently
accurate to be of valuve in scientific studies according to
Larson and !&cCurdy.l Many researcherg have accepted the
opinion of larson and McCurdy. Much work has been done conw-
cerning the effects of exercise on the cardiovascular cone~
dition of man., 48 a result ef these studies, there were
many conflicting opinions concerning the effects of exercise
on tlood pressure and pulse rate, %hen pulse rate was DeNe
tioned, 1t was found to increase after exercise,

Bird'ez study on varsity grmastse, measured one-mimte
after an all-out treadmill run, resulted in a nost-exercise
increase of standing svstolic pressure of 59,49 mn. g and
a post-exercise decrease in diastolic pressure of 16.26 rm. Hge
After a3 five minute step test, systolic pressure increased

13,29 mne Hg and dizstolic pressure decreased 8.26 me. Hg.

1. A. Larson aod J, He McCurdy, *The Reliability and
Cbjectivity of Blood Pressure Measurements,” Supplement to
the Research Juarterly, VI (¥ay, 1953), 10.

2Patrick Bird, "Cugarison of Qlymplc-Level and Varsity
Cyvmasts on Physical Fitnesa Characteristics,® {Tnpublished
Kasterts Thesis, Department of Physical ducation, University
of Tllinois, 1962), pp. 37, 38, 140.

-bhm
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i bo exheustion (7 H.P.Hes 8468 grade) and diseovered
that one mimale pest-azmreise aystsiic readings ineressed,
on the awerags 72,95 mm, ¥y and that diastolic reedings
deoreased 3,03 mm, Bge

Perguean,” in working with eighf untveined trask
perforsmre found & oo miagite post-~txevcise averace
inepsane in @yutelis pressue of 35 sm. Hg &k a decrease
of 30 me, Hg in dinstalic pressure whan caspeming the
regalis with stamiing tlood pressure, Your tratirmd high
school iraokmen showed & posteazereise increass of 46 re,
Kg for mystoliec preasure and a deerease of 54 m, Hg for
diastolic pressure. {ywtolio presamrs indicated a rise of
36,5 mu, Bg after exsreiss in eight trained oollege per—
forssrs in track, Thelr dlaskolic pressure revsalsd g
post-gesroise decresse of L2.6 wa, Hg.

’“ma Boses, "The Physiesl and Personslity Shavaoter
istdce of vhempion Male Cysnssts,® {Unpubliched Fh. b
Dissertation, pant of Faysissl Shoation, University
of Dlinois, 1962) pp. 63, The

Zynx Bs Perguson, "Hlood Pressare leasurements in
Teeined and Untrained Track Athlstes,® (Unpabilshed
Haterial, fastern Illincls ?M.miw, 1963).



Subjects me2sured one to one and onp-half minutes
after a step test kad a conaiderehle rise in gystelic
Preesure and a dovmerd trend in diastolic wessure accord-
ing to Ougewell’ After each step test, disstalie pressure
reached its resting lewel by ithres mimites post-smercise.

Kharat? tock blowd preseurs recardings after twelve
wmtes of water pole within fifteen seconds after a copeti~
tor left the pool, The systolis and dlastalic blood ressures
of thirteen subjeotes intreased alove those of twanty contrals
by an swrege of 3B mm, Hg and 9.6 mm, Hg, respectively,

Wwammmmmmma
ey feiled to shor & seeondary rise in syetolic pressure bub
damnsiyated & gradusl incresse in both diestolie and msen
prossures. The systalie pressure fell precipiilously and
the ciagtalic preamre shanged 1ittle in wen dwring the
first few segonds after the cessatiwn of exwreise,.

mwﬂmwmommmma

CYLVT )3

2!;;. m&ﬂﬁgo Se %ul'mm of ¥ater Fole
an Blood asure Pulse Rabe; MW‘J’II
(y, 1963) 95=10%.

%mm "studies on the Lffect of Fmercise on
Cardiovapeular Function,® Siroulation X (A95h), 183,



Ha.gwal belleved that mscular exescise wes variable,
Yoderate ewertion such as salking coussd the disetolis avessure
to dixinish without sarkedly influencing systolic pressure.
Severe sxertlon tended % Increzse gystellc mmd diastelie
XER8o B,

ﬁtamz, in weesuring blosd preesuve after § 220 yuwrd
ézsh, found a rise in systolis pressure of LS me. Ng and &
drop in diastolio pressure of 30 mm. Mg for Joo Gygon, an
Amrican Indian athlete who was in good condition,

tystolic pressure indicated sn awers e $ise of 25 mn,
ug snd disgtolic presews indicsied an average rise of 15 mm,
Hg in two men who hed Just conpleted a ‘semby mils yun, sccord-
ing to lomiley.’ Performers in the 100 yard dash had a rise,
on the sverage, of 45 mm, g for syztclic esswre and 17 sm,
g for diastolic ressure after the caompletion of the rece.

)’p%mmwim Torks Harper

hisetion ard Yedicine
Wy A5 Ps Jte

3. B. lowsley, "the Effects of Varions Pores of
Mmiummm, W&a,mﬁiﬁu Fressures amd

Pulse Rates”, el of Phvadology, XXVIY

townrd
and Brothers,

3"@5&}{&1‘3&%, Re Tﬁt; i "’—;,;‘ Az

(Philpdeliphing ¥, B. Seund S




Thare was slways a S50-55 mm, Hg rize in systolic
presagwe doe 40 exeraiss in superimentas done by MWchael and
eaum.l There s never a reburn to normel wthin five
mmutes after a step test. Diantolle pressure Shangds wers
significant only when taken famediztely after emsrcise.

Stevenson® used a test devized by Master and Mecoversd
that systolis pressure resdings wire higher than normal
readings af%er the test in all but two subjecta, Dluctolic
presswrs reading dropped 1~5 me. Hz fros tormal in five of
twmlve subjects after the test,

Schnsider and Truesdell? compared post-emmroise blood
pressure with standing blood Presgure, Immdistely after
exsreime 75T of their 2000 scbjests had en Lrwresse of =36
ms, Mg for systalin pressure, 107 had a fall of 420 mm, Rg,
and 15% had no change, After two mimites, 28,75 were stil)
above normal, hh.3% wire sudmorzsl, and 27% were back to
wrmd, Imedately after exsreise, diastolie nreasure

Lomast xichasl dre and Avtmr Je Gallon, "Pulse Wave
ms&mmmm-mmmr&mammm
ing Prograa®, Research (earberly XXX (Kareh, 1950) po. U357

Zran Stevenson, “Circulatory Vynesies Sefore end sfter
Darieg decioty and Relaustionts Joummal of Giipisal TRYRSTES
R tion® al o ) Investi-
gations, XTTY (19%h) 1S3k, *

5dward Semelider and Dorotty Truesdell, *A Stdtisticsl
Study of the Pulse Nate snd the Arierial Blood Preasures in
Begumbency, Stamiing and afier & Standerd Dxmvise® Anerican
Jowrnel of Fhyelolegy, LYY (1922), L29.



showed & fald of 20 wme Hg in ko6 of the euhjects, a rise
of 248k mm, g in 22.8% of the subjects, end indiceted 1o
change in 32,68 of the wubjects. After two mimmes, NidT
wero otill belew normel, 31.5% were sbove narmal, sad h.hY
wive hask 40 narmal,

Pw subjects invostigeted in & etudy by Cobtont
lifted tamly Pound duzbbalis from the floor to the fuldl
strestch of the arss shove the imad, The tmber of repe~
titions depsnded upon the individusl. One mirmute pogt-
axsroine systolie readings showed an averaze rise of 25 rm,
Hge

In & stuly of the affect of sxmreise on UWloed presoure
in undemouriahed and mubsequently well nowrieled civiliens
moommgm,Wammmm
and decreasee in diastolic presswre uring recovery fyrom
stair clisbing, e concluded that there wes no dagpostic
velue to blood mreesuwre secrirements alfter exerovise.

lr, Fo Cotton, snd Others, "Afber Effects of Amercise
on Pulee Rete and Hystolic Hlged Fressure in Cases of
‘Irritable Heert!® Heard, VI (1922) 270-71.

and Bxereine, S faporh ¥a
Sepearch ool 1951): r:- zﬁa.
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mcmrml stated that readings taken after exarcise
had caased did nct mean very mmch sinee® blood Fescure reé-
turned to acrmal Vary quickly in some psopls,

™he authors in this Teview of Lliteretuwre indicsted a
gararal. agroesomnt a8 to exerdise causing o rise in systolie
presemy and pulse rete in posbaxireise wssuressnte exsept
for Fresar, There écamsd to Lo @ great desl of coantroveray
ovey post-gxsrcise changes in diastaliq prssauwre.

M .mﬁy. 5?

MOrawALll Book Go., 195




CHAPTER 11X
ABALEIIS OF ATA

Woen songidaring the averags scares fer ell of the
subjeets of this stwdy shere mes a meried increass in sys~
tolio preassure of 22 mm, lg after meet routires and 15 mm,
Hg after rectice rodtimg. The diastolic ressure avrage
snowed a decroase of 63 ma, g after meet routines and a
derease of 38 mm, Hg after mactics routines. The pulse
rate showed an incresse of 59 after meet routines and an
increase of Ll affer ,ractice routines, Pre-meet mBagure-
mente showed a Tise of 6 mm, Hg, 3 mm, Hgy and 1O respectively
over normal yeadings (Tahle 1), Pre-gractice measurements
showed 2 riss of fiw, ane, and three respectively over mmmel
readings, These rises eccld be attribubed to an increase of
adrenalin produced by the adremal gland because of the
aeaotional state of the individlmlol

THE YEAY OCORE OF ALL COMPRTIIORE

i

Systolie
Pizstolie 76 79 16 Y¥i 2
Pulse Rate 87 97 156 90 3N

i _
iewrence Warehouse, and Augustus Miller, @%ﬁm ol
Exgreise (stic Icuise C, Ve Mosh: and Coa, 1963)3 Pe 2

»)le



Syptolic meesure neasyresents talben before practice
and mee? routines indiested a rioce Ham the notwml in seven of
the sobjats, The same onés dld rwt necewssrily ehaw a rise
befare both routines, It is possihle thet these mdjects
may have gotien swsy from the resexrecher at times and run
tirough the locker room or teken a shord tum on the gppar
atoag and fallied to tell the aithor becmsc they didnit went
to miss having $heir prescpe teken.

The syatolic rresoure of four subjscts was conyiderehly
higher afber & moet rotine than after a practice rostine,
This may have been merels hetense these subjects loefled Livwosugh
practice routines oF becaus: tiwy were emotionally myd phyysis
eally excited before & met ctusing an indtesve of adrernlin
in their systens,

In one m:bject systolic pressure vwas 18 mm, 7g lower
after mest rontirws than after practice rotines, It is
trtereoting to note in the oase of this subject thet he told
the ressarcher he had boeen more soimerned over his prectice
reertines on the duys his blood grees:re was measured becsnse
s was competing in practice to see if he womdd compete in
the meet, This fact was not trus of the othare wham their
macticg fenldings were talmn,

Dastolie messure waz fomd to decreazs, on the
average, 63 mm, Mg after mest roatines and 38 mm, Hg after



ractice roudines in all subjcets but two. Cne of these
subjcots hed o soall decrease of I mm, Hg afber a practice
rodine, and the other oubjecta maintained the sowe dia=
gtolie pressure utdar all conditions,

mlcmeludad, in hds paper, that gyvemats eve only
averase in cardigvescular testing. Accarding %o &matan,z
batter endarance soed wth low disetalis pressare which i
tom wouid denote that coptllaries and asrterioclos are row
latively open and mxe blood goes through. This would nean
et a riss in hody tomparature accompanmied by wesodilation
of blood vesasls located in tne skin to provide for heet
10%3 would not necesaarily have a greet effect an disltarnca
rarwry in lowering thelr pressare. The weaasls might own
comatriet sligtly after ruming decsuse of lase nced Lo
hloode This nmay account for the riss in disstolis pressure
for distance men in lzwmlsy's atudy. At the saow tine, this
1ing of ressoning wey alsc have besn one reascn why the
gyamast's in this abudy have lower ddastelio pressure after
exgroise. Thelr capilleries ard arterinles would be smmll
alleowing for tonsidersble vasedilation beosuse of heat loss
right after thelr rovting if thelr cardiowsscular condition

pird, 23,

2
. Te Ko Garcbon, i
{rbena: University of 1L

Bmwm, 282,

¥ ;;&n s L
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was below average, there seems to be no common demoninata
that would indicats why one subjectts blood pressure remaimmd
the same under the conditions presented in this study other
than the fact that the subject!s blood pressure returned to
normal faster than the other subjectts rea:iings.

A noticably lower drop in diastolic pressure after meet
routines than after practice routines on the average of 25 mm,Hge
in eight of the perforwers mizht hsve been the result of harder
work causing greater hsat loss, or it mipght hove been caused
by an increase in muscle tension and emotlonal preparatim
before meets,

There was a considerable rise in polse rate after both
meet and practice roitines (Table L), Before meet routines,
pulse rate was noticably higher than normal in ewery subject
but four. The subjects were carsfully mmnitored before
meets until their blood pressure zand pulse rate were taken.
An increase in muscle tension and emotional preparaticn
might have been the reason, since increased activity on the
part of the perforrers can be ruled out, The fact that the
averege pulse rate was twenty-two coants higher after a meet
routine than after a practice routine may be accounted for
with the possibility that the subjects may have increased the

length of the routine by one or two moves or they may have



in in thelr sysien,

The fallowing lables rwpresant the mean soores of
eash cexpetiter, The resulte on tiw graphs were Setermiimd
by finding the mean of the ssasurauat teien. A notisahls
changs {rom the normal averaces w8 picked at rundmm to be



RIS 2

BVERA Y’\? 0 PRI TR MTETCEM
OF BACH COMPRTITOR

Campetitar  Noymal e Tt e e
1 109 126 336 28 W2
2 120 AO7 8 o L
> 13 W A73 136 Lo
4 112 29 I 228 "
> pvrooowe a8 135 267
& o)) 119 111 118 103
' woouh 126 126
8 s W67 12¢ 131
? 329 0 370 140 166
? ne 122 152 127 122
1 116 " 20 s
12 107 03 116 205 134
° 18 1 1 121 133

. . 126 147




TAVLE 3

AVERACE TTASTOLIC FRES -UIE READYHGS
OF KACH OQTIFFTITOR

Copetiter  TOMEL et ey meetics  prestios
1 Y Th -t Th 27
2 78 & 27 (k] Tl
3 & 85 - 87 72
h 78 78 - 7T 63
5 (] 16 - 1% -
6 73 5 it 9 39
7 % ap - 80 32
8 58 817 - &7 —
9 15 7e — 75 o
10 i 72 - Y hs
1 13 78 21 3 43
12 0 79 -— 7% o~
3 15 20 L8 4o 617
¥ g3 8k ey 83 83

#Denotes o pregsure veading of O on the
Arerold Syphgmomanaometer,
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TABLE L

AVSRAGE PULSE DRATE READINGS
OF EACH! COxPLTITOR

Competitor Norvgl Pre= Poste Pro= Poste-
Yeet Meet Practice Practice

1 75 95 150 96 10
2 87 56 16k 8 133
3 93 92 153 96 11k
L 7L 75 122 75 98

5 81 90 159 82 130
6 87 105 164 78 10
7 92 121 16 105 150
8 92 107 152 98 1L8
9 93 96 167 9L L)
10 18 %0 2 82 122
1n 76 86 176 77 N
12 97 107 157 104 146
13 91 ok 167 92 137
/1 82 0L 160 90 130
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Sjst‘o“c. Pressure Under
pract.:ce Coﬂcl:‘tnons

Before practice routines, systolic pressure did not vary
- -
noticably from normal except for L, 6, 9, 10, 1ik.

After practice routines, systolic pressure increased
noticeably from the normal except for 6, 7, 10,
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Fnjurgia:
Sjstal'nc. Presﬁure, Uader
Meek C,o’nJ'ntions

Before mect routines, systolic pressure did not vary
noticeably fromnormal except from 3,Lh, 9, 13, 1k,

After meet routines, systolic pressure increased
noticeably from the normzl in every subject but 6 and 7.

The systolic pressure of twelwve was noticeably
lower after a meet.routine than after a practice routine.

The systoiic pressure of 2, 3, 8, and 10 was notice=

ably higher after a meet routine than after a practice
routine,
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D-m-sfol;c PreSSure. Unojer‘
Practice Conditions

Before practice routines, diastolic pressure changes were not

noticeable in any of the performwers when corpared with normal average,

~ Lfter practice routines, there was a noticeable decrease in
diastolic pressure in every subject but 2 and 1k. :
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Before —=----
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D)a.sio lic Pressure Under
Me,e_’f C.onci.a‘t‘lans

Before meet routines, diastolic pressure changes were not
noticeabvle in any of the performers excebt 8 when corpared with normal,

After meet routines, there was a noticeable decrease from normal
in every diastolic reading except 1ll.

There was a more noticeable drop in diastolic readings after a
meet routine than after a-practice routine in all subjects but &. Also,
5, 8, 9, and 12 maintained zero readings after both routines,
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Pu ]sa Rate UMJQ r
Prac' ) ice ConJl'tlonVS
Refore practice routines, pulse r ate changes from normal were
not noticeable except for 1 and 8,

After practice routines, pulse rate increased noticeably fron
normal in every subject.
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Pu)Se_ Rate Under
Me,e,t Conclitwnf

Before meet routines, there was a noticeable increase in the pulse
rate over normal in every subject but 3, L, 9, and 13,

After meet routines, there was a notlceable increase over normal
in the pulse rate of every subject.

The average pulse rate was twenty counts higher after a meel
routine than zfter a practice routine,
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The majority of the subjects in this study shcwed a
rise in xystollo pressure after exercics. Thelr Hastolie
pressure showed a dacline after exercise. IThe author's
vises, in the review of litersture, were in disagreement
a8 to what disstolic pressurs change would take place after

exer9ise Hut they agreed thst systelis pressure and pulse
rate increased after eweroise,



CHAPTER IV
SUMEARY ARD REDOIITNDATI O3

The effect of gymmastis routines on hlood rredsure and
vulse rate was determined hy taking a series of eighteen
bloecd pressure and pulse rete measuresents on fourteen Migh
school varsity gymoasts, Six masnrements were {aken to
deterzine narsml etending blood pressure reéadings, fomr wers
talon both before and after mest routines, and twe were tuken
before and after !ractice routinss, The mean of s31 blood
pressure and pulse rate readings was computed for the ;urpose
of this study., Thers »as a rise in systolioc jressure of 22 mx,
Hg after mest routines and 15 me. Hg after practics routines,
Diastolic yressure showed a decrean: of 63 mm. Hg after mest
routines and 38 wa. Hg efter prectice routines. The pulss
rate showed an incrozse of 59 after meet routines end il
after practice rotires,

Purther etudies of this nsture should dbe completsd on
one piece of apparatus at & time with one performsr sc that
a seriee of manswemmnts caild be mads at different time
intervels following & routine, In this menner the eflest of
each piece of apparatus on blood pressure and rulse rate
might be more slsarly understeod,

1If possihle a more actyrate msasuring device should bs
ussd., It should be one that could be reslisbly used imnedistely
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after the finish of a routine,

A study could be made to deterriine 1if better cardiow-
vaccular fitness would result in better ;ymastic performances,
Yormale gymnaste cculd bs measured after ajeratus use to
determnas i therse were any changes in blecd preguure and
ise rete readings the to sex Sifferences,
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