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‘cfwere tested lsometrlcally on'

- o
S VR
g . R L . N \. ‘”
. - . e , . R 4 o ® A ' ‘,
SRR - ABSTRACT ' | !

The purpose of tne study was to determlne theA}fg:‘n'

) 44 .
”-effect of lSOleEth exercrse on heart rate and S

“ablood pressure at three dlfferent speeds of movement : R
andgtof‘etermlne lf an 1sok1netlc 1nterval program had a’
cumulatlv effect on heart rate and blood pressure N

A h: Cybex II lSOklneth p;f'”'

'japparatus » The effects of lsome rlc exerc15e on ,‘foﬂfi

tr

ihheart rate and blood pressure were observed and com-;xﬂn
f?pared w1th the results fouhd 1n prev1ous studles

| ‘The data was analyzed u51ng a one way, two—wayy:;y if;) -
!and three—way analySLS of varlance on repeated measures;i:HVF-
*;and Tukey and Scheffe Tests.b Wlthln the COnflneS of l iﬂ.f‘f;

\

the study, the null hypothe51s was" rejected at the ;OOI{ A

: "level of confldence for 1sok1netlc exer01se at all

. . . . :
R . : ) } o -

three speeds used - thlrty degrees per second nlnety e

.degrees per second and 150 degrees per second

The data showed that heart rate :ncreased.wrth

fbotn lsometrlc and 1soklnet1c exerc15e and th 1ncrease

'was larger for 1sok1net1c exerc1se Systolfc and ‘;pfff;fito;y
'jdlastollc blood Dressure rose w1th 1sometr1c exerc1se_}

’_3wh11e systollc blood pressure rose and dlaStOllC blood

[



ekerc1se than w1th 1sometr1q\exerc1se“”

durlng lsometrlc exerc1se

e

pressure fell w1th 1sok1netlc exercxse.‘

%n systollc blood pressure was grea;er wrxh

s

MOdlfled ten51on tlme 1ndex,

and pulse pressure

1sometr1c exer01se,

Mean blood pressure was hlgher
- \

Coae

&

'

'
oy
-y

i

‘.
o

vi

The 1ncreasel“

;asoklnetle”'“
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. - INTRODYCTIOK

Tradltlonally, 1sometr1c and 1soton1c type of exer- -

c1ses have been used by 1nd1v1duals to 1mprove muscle :

'power and strength In 1967 a ‘new form of exerc1se wasg,.rf%~

.Adeveloped bv J J Perrlne and hlS assoc1ates., Thls newf

N form of exerc1se was called 1sok1net1c exerclse.\ ThlS‘
_ ‘ .
o orlglnal systemJ called the Cybex exerc1ser, was the flrst

’;of several 51mllar svstems wthh used the pr1nc1p1e of

*;accommodatlng re51stance (l) ;f ;g;ffhaﬁ'p df’»t:

../
1 !

Uslng the pr1nc1ple of accommodatlng re51stance,

PRSI

"1sok1net1c offers max1mum re51stance through a fd% ~range S

”~fof motlon. Isometrlc exerc1se offers max1mum re31 tance,-”'

Ly : :
fbut only at selected p01nts 1n the range of motlon as no.

1

_:movement occurs durlng thls type of exercrse "Isotonlc-

:?exerCLSe, on the other hand allows full range of motlon

‘but glves max1mum resrstance only in the weakest parts of
the range of motlon (2 3 4) To offer accommodatlnc
re51stance, the Cybex apparatus uses an electromechanlcal

e

braklng mechanlsm.» Other 1sok1netlc dev1ces use hydraullc»




S : . - o
o braklwg mechanlsms (é%thotron) and’ a centrlfugal brake .

varrangement (Mlnl Gym)

ISOklneth exerc1se machlnes control the speed at .

-
MR A

:'whlch a jOlnt moves through the range of motlon Some
rof these machlnes have only one speed whlle others have
a varlable speed The speed can be varled from e
"zero decrees per second to 300 degrees per second
.jndependlng on the dev1ce utlllzed .

: f Wlth 1sok1netlc exerc1se the musclevforce trans;,"ﬁ
'dmlttlng capaclty 1s accommodated through the full range |
'dhof motlon.i The\electromechanlcal braklng mechanlsm of the

vh:Cybex exer01ser \Whlch 1s‘used ‘in. thls study, acts as a
i{ggovernor to controlbthe speed of the lever arm’ of the
:;dynamometer } In so d01ng, the mechanlsm fluctuaté% w1thdff
ﬂythe changes ln muscle tensron and the skeletal leverage'ﬁﬂ
advantage by varylng the load accordlngly : The force
d'_of the muscles agalnst the lever arm results 1n a re--di‘
-r51stance load on- the lever arm whlch lS the result of
3rymechan1ca1 energy absorptlon ‘Thus, max1mum res1stance
fis offered only 1f maX1mum muscular ten51on 1s developed_
{be the sub]ect.k.l' »‘fi j7;_‘;h"hh“r”f7f;j~ - jis,jgr
By watchlng the - recorder show1nglthe torque output d.
on the Cybex machlne,'one is able to tell 1f the subjectv'7k
,1s exertrng max1mum effort._ If the sdbject 1s exertlng

N\
max1mum effort the torque curves w1ll show an orderly



B

v(‘,

b'-fdecreas1ng progre551on 1n peak torque helght If the

' .curves w1ll show a more: erratlc trac1ng of peak torque

Ny

.*subject is not exertlng max1mum effort the torque

-fhelgth (see Flgure l) evf

The Cybex II apparatus has several advantages.yyltl*

!

iﬁ»ls one of the few dev1ces whlch ‘can load a mUScle max1—

~“j}exerc15ed

'lhjmally and Stlll allow the llmb to move through a full

'Irange-o .motlon.: In - so d01ng,.1t works both the agonlst ?l

e

[;VIsual f%edback system 1n the form of a dlal on the
.j?h'dynamometer and a: graphlc recorder Flnally,*lt adjuster;

1':"‘for paln‘and fatlgue by LtS mechanlsm of accommodatlng

;‘"a“
. .,

”reSLStance and by so d01ng prevents the jOlnt belng

from belng overstressed

| ’4 s wg\ . ey . L . | - o A
\ -’ I, - N N -

:.‘,",".Purpose of the. Study EIR SIS e

\ . N
In rEVLeWLng the artlcles concerned w1th 1sok1net1c

'\

'lffexerCISe (2,3,5, 6 7 8 lO ll), there is a body of know-

"ledge belng developed as to the effect of’ 1sok1net1c‘

'exerCLSe on strength power and endurance.< Throughout

zeythe llterature however, thlS lS only one mentlon of the'

‘pressufe dav1d R. Lamb (12) ln hl

j?effect of 1sok1net1c exerc1se on he'rt rate and blood/. s

book "Phy51ology

v

;of'Exerc;se has 1ndicated that is klnetlc exercxse

e ndi

5t

n\and antagonlst muscles around the ]Olnt : It prov1des a, _1Qif

iki/L;f:;

W



2
-

P

L . .

NI

' (b): Peak Torque Heights with Submaximal Eefort

[

”_FigUréf;:ﬁ‘Peak1TOrqﬁe'Heighté,With;,v

.;Maximal‘and Sﬁbmaxim§1[Efo§ﬁ ot



' offered some cardlac rlsk as opposed to 1soton1c exer—

N c1se offerlng a sllght'~rlsk and lsometrlc exerc1se

- e

offerlng a. moderate' rlsk"" When presentlng thlS table, B
Lamb offered no references to support thls obegvatlon._f
L There have been seweral artlcles doncerned w1th the -

G effect of 1sometr1c and/or 1sotonlc exer01se on heart
h'rate and blood pressure (13 14 |15, 16 17, l8 19,20, 21, 22
"{f23 24,25, 26 97 28 29 30) | As 1sok1netlc exerclse,'rn
Ld.vcau31ng max1mum contractlon through a full range of motlon g

,ol one group of muscles, causes max1mum relaxatron 1n kN

Vt?tne recrprocal muscles, the effect on heart rate and o

'“vfblood pressure may be dlfferent from 1sometr1c or 1so--7-ﬂf*ih\31,i

flftonlc exerc1se SR g
. . ; . . o . . . . MR ‘ N . . N
A revxew of the llterature revealed that no.f'ﬁ’”

tandard rate of speed was used by authors 1n 1sokrnet1c):
hfexerclse programs j The authors often dlfferentlatlng

r;i@tthelr prqgrams only 1nto fast and slow speedo,(»fj,s,lﬁ

"fh7 8,9,10,11,31, 32) - ‘: .: ff .r : V'i»
| '°Thus, the purpose of thls S udy is two fold

(a)to determlne the effect of<

ir{;t:fpheart rate and blood pressure at three dlfferent

"speeds of movement and _f{rfl PR
5 Cgn : a

:"Tdd&‘fbl to determlne lf an 1sok1net1c 1nterval program has

o

soklnetlc exerc1se on e



‘ ,a'cumulative effectfon heart‘raterand blood -

- pressure. N R

o . Ce
) . T P I ’ o Pk
B . .

" lDelimitétions;\ _;.\_u,f\';p A hffi 'ﬁ[{"

[
L

'flftj Thls study is llmlted to’ three speeds on the iso=-

",klnetlc apparatus (30 degrees per second 90 degrees ':,g'*

4

“y - v b e
1 pérpsecond\vand 150 degrees per second) » Jy”fg;f~v-f*ﬁx

2. ﬁ' The stuay 1s llmlted to exerc1srng one set of

[

4'rec1procal muscle groups (quadrlceps hamstrlngs)gln,the;7; e

:lower llmb

“.\,

Lo

T ,3:{_ The study is llmlted to twenty four (24) cauca51an jf‘A

.",]f(14> S

: New York

“ffmale Sub]eCtS w'th no known cardlovascular problems.i_iy'hj;wqf»f

‘ B

x~6[" }he examlner w1ll verball motlvate the subjects

.Df’jlf 1t appears from the tape readout o//the lSOklneth

:'7.:f{ Famlllarlzatlon tQ the Cybex apparatus and the ﬁ’

'n

*f‘recorder that they are not exertlng max1mum effort ?)f’

_—

experlmental procedure 1s llmlted to one practlce se531On

b’flmmedlately prlor to the flrst test for all subjects.d-'

',8;;i- The blood pressure was recorded u31ng a sphygomo-';fﬁ

manometer and stethoscope (37 38 39 40)




N

RN ,;l
f&d.
y : hg; .
Deflnltlon of Terms jli?” ; gpﬂnfl;. .

‘..‘ X _‘ . . e "\',"' S

lLai DlaStOllC Blood Pressure‘ pressure in’ the arterles.>-

dur1ng dlastole or the perlod of dllatatlon of the'.
heart The average ausculatory value 1s 80 90 mm of
hmerciry (3z 36 38) ' | :__'

Z;Pv Heart Ratew‘ the number of contractlons of the TS

ventrlcles of the heart per unlt t1me

2

”‘313_ Isoklnetlc Exerc1se‘f a muscular contractlon w1th a

shortenlnq of the muscle length agalnst an . electro-w
ment so. that the re51stance is accommodatlng to the '_ffzf“.v

7:4 Isoklnetlc Endurance., total worP done in a’

specafled tlme perlod calculated by summlng the total S

...4_
B

peak torques

"hfs;-% Isometrlc Exer01se ﬁ.a musCular contractlon w1th

L mechanlcal braklng system at a- controlled speed of move-tffv

) max1mum muscle force at each p01nt 1n the range of motlonrﬁ"‘

. R i (. i
‘i, mlnlmal muscle shortenlng and the ]01nt eXhlbltS no
percelvable movement ',”f";};;_fhf,ﬂgiﬁ”f' ‘fp; i§f.;”"'

N -

16;' Korotkoff Sounds | sounds heard or recorded durlngw';

" .
t O

ausculatory blood oressure determlnatlon when the, T,



K

"c1rculatlon. ‘"' h. .;' o f’j. a

‘j’(hl"the moment the sounds dlsappear, the bl od passes "#[p}' B

pressure in a blood pressure cuff is allowed to fall to

zero from a pressure whlch 1s great enough to occlude

' fg}f{é)f,the flrst sound heard (a clea& tapplnc or thumplng

- R

'psbsound) 1nd1cates the passage of blood under the

cuff and repreSents the systoll’p

. gy - e
'”,freely through the artery and represents the

ﬁﬁdlastollc pressure ThlS 1s sometlmes called the

-second dlaStOllC pressure (34 4l)

'y f

'“JffftMean Blood Pressure the blood pressure calculated

e < L
: |

fby taklng two thlrds of the dlastollc pressure plus
'yf[fone thlrd of the SYStOllC pressure (42)._ It lS an
“”fvflndlcatlon of the dr1v1ng force requ1red to drlve the
vf{iﬁblood through the c1rcu1atory system B
\“h?iQ ‘ MOdlfled Tens1on Tlme Index (MTTIl | ahulndlcatlon H.lfiif“l

iﬁﬁtof the oXygen consumptlon of the heart (43 44 45 46)

JfaIt LS calculated u51ng the follow1ng formula

’T‘MTTI.epv Heart Pate}x Syiggllc Blood‘Pressurepés‘

e

79l Peak Torque-i the hlghest torgue readlng on the

‘graph durlng each contractlon.

f.hrlQ Pulse Pressure~ the numerlcal dlfference between ’;/?fh

BN A

the SYStOllC and dlaStOllC blood pressures ,}_;lfif[f;'

B S S
e



"ty

- BaSic ASSUmptions

Fat all tlmes.“ i

xtn;i_Hypoyhe51s

'v’i[flnterval program u51ng the quadrlceps and hamstrlng

b"*_q{fmuscle groups on normal male subjects, there w1ll be fln

ll;”' Systollc Blood Pressure pressure ln the arterles,f

"durlng systole or the perlod of contractlon of the heart.f

~

"Z,The average ausculatory value is l20 130 mm of mercury

'l?Q'v-lorque a force perpendlcular to .a lever arm

'-/

. which 1s rotatLUg about_anvaxesfof rotation;<

. .l.
S

Kp T R T

<

Thls study proceeded on the follow1ng assumptlons.lu“_-

\,
”

l{r:_ lhe sub]ects performed each test worklng max1mally_

. 2;:' The exerc1ses performed were suff1c1ently strenuousli
L[to cause an effect on the cardlovascular system '_',4
'”33;' Under the CondltlQﬂS whlch tne study was. conducted S

lftne changes Wthh were: noted, 1f any, were the result

'fof tne 1sok1net1c exerc1se..:¢

. b

If lSOklneth exerc1se 1s performed durlng an

nffno SLgnlflcant change 1h the heart rate or blood

v \‘\»

‘K[ﬁpressure of the subjects durlng the exerc1se or fﬁéfh{jﬂf

'“3hafter the exerc1se.u anee speeds oF 1sok1net1c

f;exercrse were used (thlrty degrees per second nrnetyyf

The follow1ng null hypothe51s was 1nvest1gated f;l‘.‘

K% e
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| CHAPTER I - -,
'REVIEW OF LITERATURE

‘§~ - The revxew of llterature is organlzed 1nto four

A ._ .
—areas. Flrstly are the general pr1nc1ples of 1so—
uklnetlc exerc1se, secondly are the effects of iso~
"tonlc exerc1se on heart rate and blood pressure,
F‘thlrdly are the effects of 1sometr1c exercxse on, heart

crate and blood pressure, and flnally,lls the neuro—’

'loglcal control of c1rculatlon.»

.General PrlnClpleS of ISOklneth Exerc1se

T

The orlglnal 1sok1net1c exerc1ser was develOped
-?u}by J. J. Perrlne and assoc1ates in 1967 ISOklneth : _/ o
';exerc1se offers max1mum reSLStance through a full

‘"ﬁrange :r motlon ThlS is accompllsned by controlllng

the .Sp ed of contractlon Dependlng on the apparatus
: e :
used thls speed is’ elther set by the manufacturer or

- can be adjusted by the operator of the dev1ce.- Thls~*

‘speed control prov1des voluntary concentrlc contractlons':

i wthh may be rec1proca1 dependlng on the apparatus,wfl,fl

Acceleratlon and thus 1nert1a only occurs untll IR

e

16

e



f 10, 11)
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-‘“_the predetejmlned speed of the apparatus‘is'reachedrr
';Once the . speed is reached the force*appliédeyythe
subject ls converted o] torqueﬁrather than acceleratlon
7hThls torque 1s proportlonal to the magnltude of. the . |
muscular force and is exhlblted on the dlal of a
' dynamometer and on a recorder .‘It is thlS value of
’force output at a slow’yelOCLty of the muscle wnlch g
| is often referred to as strength but in reallty is a
kmeasurement of poner in’ 1sok1net1c testsr(3 4 5 6, 7 8) fe”
| The torque or strength measure 1s a product of
the force Whlch acts about an ax1s of rotatlon tlmes
h:the,perpendlcular dlstance from the aXlS of rotatlon
vThe}torque value w1ll vary through the range of motlon
'Tdutho the lever system of the human body and neuro— o
b»!phy31olog1cal factors.‘ Thus, lt is. 1mportant to’A”
cons1der stablllzatlon of the subject jolnt angnment
_7(centre of - jOlnt as close as poss1ole to the axes of d
ylrotatlon), and shaft length of the dynamometgr when
VTprerformlng testlng on an: lsoklnetlc.apparatus (6 8 9
S e o 'J.;@-"”
Peak torque or the max1mum4torque readlng prov1des
?h.an easy reference when comparlng the musculature acrossf;;ﬁ

”.Ttwo jOlntS./ The peak torque is easy to note and wneng'

'f;taken over tlme can prov1de an average peak torque to:.»

. LA "/
e ,



y note-any-improVement' For,example, MOffrold et a1 (8)
‘state - that a dlfference of greater than ten percent

"when testlng the same muscles 1nd1cates a strength

deflc;t in the weaker muscle.-
In 1sok1net1c terms, torque may also be con51dered
work:. " Because the lever arm 1s kept COnstant for each

fsub]ect, work whlch 1s_‘3rce tlmes dlstance, is the

J_area under the torque curve. The work accompllshed by
wvthe qubject can be determlned by the formula
WORK’—‘TXZXd

where T 1s the torque 1n foot pounds and d 1s the oortlon

of. the arc travelled (l 2, 5, 8 ll 12) C,

vy -

Power as demonstrated on the 1sok1net1c apparatus

jﬂ*ls a mecnanlcal measurement of work done per unlt tlme

7 \;.7.

'~‘~It 1s determlned by the formula

POWER = Torque X 2 X revolutlons per mlnute R
o 3 ' tlme (mlnutes) : - s

'7HIt 1s thls average power output durlng a glven tlme

R 4

jframe whlcn constltutes a deflnltlon of endurance 1n',aq- '

o e
1glsok1net1c terms (5 6 8, ll 12)

When us1ng 1sok1net1c exerClse for research and

"*;Ttestlngr,one must be aware that a deflnlte learnlng

:=kf7curve 1s present durlng the flrst few Se551ons. Thus

R

1t is 1mportant 1n studues where the torque values are
1fof prlmary 1mportance th t each sub]ect be glven

-~

.18..
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£t

sufflc1ent tlme to learn how to'use the apparatus (7)

: MoffroldJet al (8) have shown that u51ng slow
.speed lSOklneth exercrse W1ll 1ncrease torque values
,at slow veloc1t1es .Fast'speed'lsoklnetlc.exerc;se

4w1ll 1ncrease torque values at all speed settlngs up
- to the fast speed but not to as hlgh a torque valueA
:ireadlng as’ was accompllshed at the slow speed East
?fspeed 1sok1net1c exerc1se also 1ncreased the endurance -

vof muscles exerc1sed
1-'Rellabllltysof.lsokinetlcvexerCise‘was found to- o
,,be hlgh 1n terms of torque, range of motlon and speed E
- measurement prov1ded CErtaln condatlons were met. A
”tperlod of warm up and famlllarlzatlon of the apparatus pt;;
hl?ls requlred as well as proper stablllzatlon and p051t1on—h:
.1ng of the apparatus.. As well ,the lever arm length ii'”

',must be constant for each sub]ect ' Rellablllty co—

“fefflelents ranged from 0. 93 to 0.99. (13 14 15 16)

19

“ijffect of Isotonlc ExerC1se on Heart Rate and Blood Pressurehf

Tuttle and Horvath (l7) found that when thelr :sjd.
‘tSUbJECtS exerc1se On a blcycle ergometer at a work load e
:}of 1250 kll.gram -meters for one mlnute, there was a'rlse
B 1n systollc blood pressure from lQS mm of mercury toby

dtr;l73 mm of mercury whlle the dlaStOllC pressure remalned

RRSE



.v1rtually the same, fluctuatlng from 83 mm ofvmercury

.to 87 mm of mercury ’. | - v‘h t

! hLind and‘McNicol»(la) found that rhythmic exer—fl.
c1se caused an- lncrease in heart rate as well as an in-~

- crease.ln systollc blood pressure. At the'same tlme,-t'n
;,a deg/ease in the dlaSthlC pressure was found The

‘bfiauthors felt that these effects resulted from a large _f‘

lncrease 1n blood flow through the muscles durlng

o the perlod of lntermlttant relaxatlon Wthh had the e

effect of- delaylng fatlgue.f’l .

Kramer (19) found that w1th treadmlll walklng by

>='elderly subjects, the heart rate lncreased gradually

.w1th the exerc1se value after one mlnute belng 51gn1—_1.-

i

hflcantly greater than the restlng heart rate value

"--hKramer also found that the systollc pressure 1ncreased

}w1th exerc1se whlle dlaStOllC oressure Bémalned v1rtually

. L
the same o

'H:Effect of Isometrlc Exer01se on Heart Bate and Blood

o 'n\. :

’APressure . j';y}ffffx L

R

S 20

:f Bartels et al (20) found that heart rate lncreaSed |

.,\.

":untll 1mmed1ate1y after the cessatlon of exerc1se Thls

°“g}was then followed by a drop 1n heart rate to restlng

L
Lt
A

o B ks

::' lleth lsometrlc exerc1se but dld not reach a max1mum value R



“

levels,tinisome'cases}'within twentybseCOnds} At
the'same tlme, Bartels and his assoc1ates found thatr,

SYStOllC blood pressure 1ncreased throughout the -

kexercrse bout (max1mal arm and leg 1sometr1c con—

'traCtion for ten seconds) reachlng a max1mum value -

'11mmed1ately follow1ng exer01se. In most cases,f'

W

R 1ncrease ln vagal tone

| the SYStOllC pressure returned to restlng levels w1th1n

»

two and a half mlnutes DlaStOllC changes were

A‘-dfound to be small and 1n most cases return to restlng ;f

.level w1th1n two mlnutes.

KlVOWltZ et al (21) found that when sub]ects

'vtary contractlon for flve mlnutes, there was an

21

"‘were asked to hold a dynamometer at 25% max1mum volun- S

1ncrease in mean arterlal pressure and heart rate. The. -

H”_authors felt th1s‘was suggestlve of an 1ncrease 1n

T Q; Llnd and Mchcol (18) found that heart rate and

';"clses were performed durlng rhythmlc exerc1ses, the

:vfreflex hemodynamlc effects of the sustalned contractlonSf'g:'

'7¢sympathet1c tone predomlnatlng over baroreceptor 1nduced.-f"

."t*fblood pressure changes were noted even durlng low con-i"’
tlon tenSLOns such as lS per cent maxlmum voluntary_,‘

“ontractlon The authors felt that 1f sustalned exer—”»fu’

LR could be benef1c1al Llnd and Mchcol stated that the'eT“V
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blood ﬁlow1ng through the muscles performlng the .
'rhythmlc\exerCLSe would be enhanced by the lncrease
ln perfu51on pgessure caused by the sustalned |
'contractlon The cardlac output durlng the 1so-‘
metrlc contractlons tended to be hlgher than durlng
lSOtOnlC exerclse and the authors felt thlS would o }.
:beneflt the muscles performlng rhythmlc exer01se |

| In another study, Llnd and Mchcol (22 ﬁfound
1nthat durlng lsometrlcbcontractlon of 5 lO percent L
, max1mum voluntary contractlon, the heart rate and blood
‘ pressure both lncreased and reached a steady state .l;\='}
'7w68h the contractlon was. held foﬂ three mlnutes._ At ‘_;-f
‘ften51ons of 15 20 30 per cent max1mum voluntary con-i‘d‘

‘tractlon »agaln the heart rate and blood pressure

llncreased but a steady state was not reached Donald ,t'

"o v

'Eet al (23) reported 51mllar data

Thompson (24) found that 1sometrlc exer01se'

e

‘a,iresulted 1n an 1ncrease ln both SYStOllC and dlastollc'Vpg

l'g}pressure remalned relatlvely constant » Thompson also o

‘bypfound that the SYStOllC blood pressure returned to f

.vblood pressure whlle 1soton1c exerCLSe caused an 1n- e

l'crease 1n systollc pressure only, whlle the dlastollcjiy,ﬁ:ww”'

‘7fnear restlng levels faster (w1th1n one mlnute) follow1ng
:vlsometrlc exercxse whlle the dlaStOllC pressure re—t

leturned to restlng levels w1th1n three to four mlnutes



. :‘:’

‘bﬂ:of 15 per
.l:blood pre

'.vascular

. Hoel et al (25) showed 31mllar changes 1h hyper—'

'tehsive subjects. The hypertens1ve sub]ects dld show a .

\)

. higher value for systollc and dlaStOllC pressure than |

dld the normoten51ve subjects but these subjects also

'hstarted with hlgher restlng Values.

Nagle (26) stated that one of the problems en—v

countered w1th 1sometr1c exerc1se was that of breath

v

5jdhold1ng or the valsalva manoeuver whlch is’ holdlng the e

_Abreath and stralnlng agalnst a closed glottls ‘Thef‘

valsalva manoeuver causes an acute rapld 1ncrease in.

.

‘-_blood pressure.' The'hlgh rntrathorac1c pressure re~
~duces venous return and the arterlal pressure falls
"-cau51ng a reflex vasoconstrlctlon of perlpheral arterloles

. ) Y
PR Thus a pressure load can occur to the heart

a

Other studles in the laterature (27 28 29 30 3l 32

lmllar results.- The degree of blood

n‘depends on the degree of 1sometr1c
the tensron of the 1sometr1c contractlon

e blood pressure elevatlon 1s more marked

>.andeCCu bre- rapldly Durlng 1sometr1c contractlonszf

t. max1mum voluntary contractlon or less,_the

ssues:prov1des adequate blood flow to meet o

‘”'*COntractlons of greater than 15 per cent max1mum volun—?:

~

25

re elevatlon plus vasodllatlon of the muscle ,dv
'*fthe metabollc needs of the contractlng muscles ,At{}f L

'f;7tary contractlon, the throttllng effect of the mechanlcal ‘?jf-f



.compres51on caused by the contractlng nuscles results
in 1nadequﬁte blood flow to meet the metabollc re—
qulrements of‘the tlssues (28) ‘ At contractlons of
ﬂ70 per cent max1mﬁm voluntary contractlon, the 1ntra;

,muscular tensron developed during the 1sometr1c exer-

© Cise occludes the blood supply and leady to early fatlgue

‘NEﬁrOldgiCQI‘Control of'Circulation~. f,‘_g.' v-'f‘fp\

In a worklng muscle, extra blood is needed to‘,_
}ensure 1ts proper functlonlng ﬁ,The resultant vaso-ff'
- dllatlon 1n the worklng muscle is prlmarlly due to the.
: -release of vasoconstrlctor tone rather than by act1v1ty

”;of vasodllator flbers although these chollnerglc flber3j B

‘jldo play a part The perlpheral vasoconstrlctlon 1s‘f:r- \?

’.l;medlated by the x—adrenorglc receptors of the perlpheral
i autonomlc nervous svstem (34 35, 36, 37 38) | o
Alteratlons 1n blood pressure are the result ofia
;reflex response of pressoreceptors and chemoreceptors
yAs the blood pressure 1ncreases,‘these receptors 1ncrease

v‘thelr frequency of flrlng These receptors located ln

“{:::the carotld 51nus travel to the braln stlmulatlng the

"i-central and autonomlc nervOus systems.‘ ThlS stlmulatlon

‘:Jreduces the effect of the arterlal baroreceptors reflex

"”3Land the result is a rlse in: both heart rate and blood -fﬂ’g‘@fT

o _}preﬁzre 39 40 41 42)

24
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The
lnltlated

<

hsympathet
' control o

-several f

jOlntS an

brain 1n

"performed

*,1ncrease

fromtthe

arch can

~’j"enabli.nc_;

heart rate lncrease seen with‘exercise ls
by the release of vagal tone followed by
ic stlmulatlon of the heart The central
f the heart rate durlng exerc1se depends on’

actors The 1mpulses from receptors 1nAvﬂ*

d the worklng muscles are recelved by the ]p'

Q.

proportlon to the rate and amount of work

Cardlo—accelerator reflexes in- the carotld f
“Qand aortlc bodles reactlng to chemlcal stlmulatlon can
the heart rate.g Flnally, depressor reflexes‘

receptors 1n the carotld 31nus and aortlc o

depress the vagal control over the heart

the heart to beat faster (43 44 45)

25
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: ‘CHAPTER III
METHODS AND PROCEDURES

Sample Selectlon

The sample cons1sted of twenty four male caucaSIan
byolunteer subjects between the ages of twenty-one years
Tand thlrty—flve years.x The program lnvolved one.‘
-exerc1se ses51on of 1sometr1c exercise followed by.three
exerc1se sessrons of 1sok1net1c exerCISe (l 2,3, 4 5, 6,"
7,8l. The subjects had no known cardlac, pulmonary or
blood pressure problems as determlned by a medlcal o
questlonnalre (9 lO 11). Subjects were lnstructedvto?f“
refraln from smoklng, eatlng, drlnklng or. exerc151ngw R

for’ at least four hours prlor to each test se551on (12 13

,14),..

pparaus

.—),‘ .

f The lSOklneth apparatus used in- the study was: the e

"lycybex II system manufactured by the Lumex Corporatlon.qg_i
“fThe concept of lSOklneth exer01se has been dlscussed 1
f__prev1ously 1n Chapter I (page l 3)

The Cybex II Lsoklnetlc system con51sted of three
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VP

'bl,f 'A dynamometer whlch measures‘torque 1nputs up to
360 foot*pounds. The 1nput attachment Supplles a
‘re51stance whlch-automatlcally varles to~accommo—

:i'date the force applled by the subject Any force?

' applled to the 1nput shaft is recorded on a recorder

h as w ll as_belng dlsplayed on-a dlal on the‘front ofa

ambmeter. The force is recorded as. torqueb

dln foot pound unlts. | l J

d‘2. A speed selector whlch presetslthe speed of rotatlon
lb‘of the dynamometer from zero to 300 degrees per .

bd‘ second (zero to flfty revolutlons per mlnute).rfTheb-
‘?lever arm of the dynamometer cannot be accelerated
fbeyond the set speed regardless of the 1nput torque 35‘

applled : As more force is exerted agalnst the lever,

=l‘arm of the dynamometer, more re81stance 1s encountered
lby the subject's llmb - f*;..;"Fj ;_27 }hbﬂj'.ﬁ~

‘3§"€A two speed recorder (two mllllmeters per second and

fflfty mllllmeters per second) w1th heated stylus,ff,;;a_

: 3records and dlsplays a permanent record of the/qfi
“lapplled torque. R
*J,The recorder of the Cybex apparatus was connected to

?;e“a Hewlett Packard four channel recorder (model 7754A) byf‘“v
. e |

.:'l means of ‘a Hewlett Packard bloelectrlc ampllfler (model

”8811A) so that the heart rate and torque readlngs

“5'could be recorded 51multaneouslyt»" S

e



The Cybex II Isoklnetlc System as used and connected
'to the four channel recorder is shown in Flgure 2.
Flgure 3 1llustrates the permanent record of torque }
‘output (channel one), heart rate (Channel two), and

K| i .
_-heart beats (channel four) on the paper of the four

rchannel recorder o a fc’r'] P | i o
| Blood pressure'measurements-werevmade on a‘Medisco‘
mercurlal sphygmomanometer manufactured 1n West Germany
J(Flgure 4) ’vmhe adult blood pressure cuff was placed
around the mlddle thlrd of. the upper arm at the level of“j:
'gthe neart evenly and snugly,‘w1thout constrlctlon .yThe:
jfsphygmomanometer blood pressure cuff was 1nflated to
about 200 mllllmeters of mercury and the pressure was
~'released at. a rate of reductlon of about two ‘to three :

“~m1111meters of mercury per second (15 16 17 l8 19 20,

21,22, 23)
\

g

J'vl*ﬁ’f The sphygmomanometerAprov1ded an 1nd1rect.ausculatory

":_measurement of systollc and dlaStOllC pressure.k A . .
f‘rev1ew of the llterature\lndlcated that the ausculatoryfj'
/ﬁmethod was accurate 1f performed by the same 1nd1v1dualie:’
Qfﬁ(24 25 26 27) e Although the blood pressure readlngs, pfffi'='“

'ih'when taken by the ausculatory method were sllghtly

”ﬂ?hlgher than they would have been 1f taken by the dlrectjf vhﬂff‘”

fﬁmethod the ausculatory method was used as 1t presentedfi

f‘“fjless danger to the subjects.,-'o:i'f' f'
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;fEigﬁrelé:U”fISOkinetie Apparatus”

i'(a)e Cybex II Isoklnetlc Apparatus, Hewlett Packard

"f"rour Channel Recorder and Tlmer




.

g ,.Figu'_ré-i'?' L “'_-\_'K'I_'s"okin‘evti‘c_‘ vl'ippairatu'.s% :

(b).  Dynamometer of Isokinetic Apparatus

]
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dRecordlng on Four Channel Recorder

'Top Recordlng is torque output (channel one)

Second Recordlng is. heart rate (channel two)

and Bottom Recordlng is heart beat

(channel four)

[
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The first (systollc pressure) and flfth (dlaStOllC -

,},.*,—

'pressure) Korotkoff sounds were noted by ausculatlon

-~

of the brachlal artery ‘in the anti- cubltal fossa
r’ ! .
Heart rate measurements were made on the Hewlett

/ ° l

'>Packard four channel recordér The electrodes were
'placed on each subject as shown 1n Flgure 5. The multl-"
‘.channel lead was . attached to a Hewlett Packard blo- _[h'

'electrlc ampllfler (model 8811A) whlch gave the heart

beat readlng on channel four The bloelectrlc ampllfler o

A

was attached to a Hewlett Packard rate computer (model
1

“8812A) Wthh gave the heart rate on channel two (Flgures ‘r

6 and 7).

¥

oot - A \" .
G N

The twenty four male subjects came to the strength

-

.laboratory 1n the Faculty of Rehabllltatlon Medlclne,_'

@
;“%here they were placed in- the 1sok1net1c apparatus as-j

.'nshown 1n Flgure 8 The 1nvestlgator explaahed the'

'zv“'m-m"‘ . . \%

1sok1net1c pr1nc1ple of max1mum resistance through a.

'l rull range of motlon to the subjectsn The 1nvest1gator o
'}then fully explalned the experlmental procedure to the

“V;_sub]ects who were asked to complete a personal data form

) ey

annd to s1gn an 1nformed consent form (Appendlx

ﬁfjand CY//

The subjedts were glven an opportunlty to prac—:fjld

I S Cwi
I A A T
P ;

P L
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'7'Figﬁié'5: 1fE;ectréde,ﬁlaCementffo:-

1__RecdfainggﬂeartwRate_;

“t
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Figure 6

~

2]
[

Four Channel Recorder

Showing. Bioelectric Amplifiers

\and Rate'Computer

2
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' . N

"~}Figdre 7: ~Conne¢tion~BetWeen'Bioélectrié‘

Amplifier;ahd,Rate Computer-to
. R RéCord’Heart_Rate |

R




'~ Figure 8: Subject
| ’/ : s v

°

‘Placement in Isokinetic Appafatus 

9
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s

tlse u51ng the dynamometer at the Speeds. selected for

the prOJect !
|

i

_ | | | :
Isometric'Testing Procedure T

Follow1ng famlllarlzatlon of the 1sok1net1c.dyna—
gmometer, the subject ‘was allcwed a-.rest perlod of ten

| mlnutes. Durlng the flrst flve mlnutes, the blood
pressure cuff and electrocardlogram leads were attached
ito the subject 7 | ‘ | »

‘ Each subject S left arm rested at thelr 51de on A
supportlng cushlon. The adult 512e blood préssure cyﬁf ;
was placed around . the mlddle thlrd of the upper arm. \\

The subjects were then seated in the test apparatus
and attached to the dynamometer apparatus as shown 1n
:Flgure 8 The 1nput shaft of the dynamometer was placed
lateral to the subject s knee w1th 1ts ax1s éf _ B
rotatlon c01n01d1ng as closely as p0551ble Wlth the axis 'pi
of rotatlon of the knee 301nt (28 29) Each sub]ect o
'“was held 1n pb°1tlon by straps around the walst the »
‘ .bthlgh. and the rlght leg proxlmal to the ankle., Thls
Alatter‘strap attached ‘the. subject to ‘the lSOklneth h
' apparatus._ The p051tlon of the back rest of the'»
lSOklneth table was adjusted SO.- that the h1p angle is

between llO degree% and 120 degrees (30)

" Once p031thned in the isokinetic apparatus}:each |



o

subject was allowed to perform flve or 51x contractlons

in each dlrectlon to allow him. to get set and comfort-‘

~

able 1n the apparatus.

Each SubjeCt was then’allowed a flve minute rest
‘.perlod to allow the heart rate and blood pressure to‘~
stablllze near restlng levels Durlng thls perlod
the heart rate ‘and blood pres;ure were recorded every

‘ mlnute. The heart rate was recorded on the mlnute and
tthe blood pressure cuff was 1nflated flve seconds prlor
to the mlnute.f The tlmlng of the heart rate and «r ‘r\-h”
blood pressure measurements was. by means of a Gra Lab

Tlmer (model 171). .
'“Whlle the subject was restlng, the ‘angle of tne
rlght knee was set at srxty degrees of flex1on (full

,exten81on consrdered zero degrees) to prepare for the

’1sometr1c extensor test ThlS angle ‘has been found to‘

Q.
{

g~be the angle whlch demonstrates the*highestdisometric'

'force for the knee extensors (31 32, 33); 'Tofdo thé*

7‘1sometr1c test the angle of the leg was set and the

“Speed selector was set at zero degrees per second

'v:rollOW1ng the ten mlnute rest the sub]ect was‘;f.-
eﬁasked to perform one max1mum voluntary contractlon (MVC)
hof the quadrlceps muscles of the rlght leg and was asked

}to hold ‘the contractlom as long as p0551ble. The heart

v : o Y



;rate and blood pressure were_recorded;every;mihute

| durlng the contractlon.A | ‘ | |

: ~l Follow1ng the MVC,_each subject was allowed a
five mlnute rest period w1th heart rate and blbod
pvpressure belng recorded.every mlnute. Durlng thrs
rest‘perlod the 1nvest1gator determlned seventy per—'
.cent MVC thlrty percent MVC and ten percent Mve (l7,;
1",34 35,36,37, 38) (Appendlx G): s

Follow1ng thls ‘Test perlod each subject was

-

asked to perform one - of the percentage MVC of the quad—_"

, rlceps of the rlght leg. limhey were asked to hold the

| contractlon for as long as p0551ble to a max1mum ‘of three -

imlnutes. The percentage MVC was a551gned accordlng to
"a Latln Square de51gn (Appendlx K) ©. The heart rate
B and the blood pressure were noted every minute. Each
L subject was then allowed another flve mlnute rest

perlod (39)

ThlS proc dure‘was.repeated for the other two’ﬂw

' percentage max1'um voluntary contractlons (70% 30% or -
th%) to a max1mum contractlon tlme of three mlnutes for -
‘.peach ses51on. | FER I

R Follow1ng completlon of the three percentage MVC'

fvrfor the quadrlceps, each subject was glven a ten mlnute

ﬁ_.rest, flve mlnutes of whlch could be used to move about, 1

‘and a second flve mlnutes durlng Whlch the heart rate and

45
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. blood pressure.were recorded in- the srttlng p051tlon
Durlng the second flve mlnute rest the angle of

the rlght knee was set at forty flve degrees of flex10n

to prepare for the 1sometr1c Qlexor test : ThlS angle

has been found to be the angle whlch demonstrates the
: hlghest 1sometrlc force for the knee flexors'(Bl 32
33)ﬂ’ As, prev1ously descrlbed the speed selector 1s:'
‘set‘at zero degrees per second for the 1sometr1c contrac—.
tlon B _ o :
| Follow1ng the’ten mlnuteArest perlod each subject
.was asked to perform one MVC of the hamstrlngs of the

nrlght leg . and ‘was asked to hold"the contractlon as’

’long as. p0551ble to a max1mum of three mlnutes ”fThe'-
“:heart rate and the blood pressure were recorded every
"amlnute.‘vijblaﬁ’ ”. W
| Follow1ng the MVC, each subject was allowed another f
hdflve minute rest perlod w1th heart rate and blood pres-sf
8 sure belng recOrded every mlnute Durlng thls perlod |

.V,it’e 1nvest1gator determlned 70% 80% and lO% MVC

A( ppendlx G) For the follow1ng three tests, these' SR

<°7p rcentage max1mum Voluntary contractlons were a551gned

L f r each subject to do accordlng to the Latln Square

S de51gn as 1ndlcated for the quadrlceps muscle group ;:ft'

:”“ff(Appendlx K)

- Follow1ng the second flve mlnute rest ,each sub—'}

vject was ‘asked to perform one- of the three percentage“‘



a7
o

max1mum voluntary contractlons of the hamstrlngs‘of

- the rlgnt leg and was asked to ‘hold the contractlon as

' long as pOSS1ble to a max1mum of three mlnutes hgpe;;“a

heart raté and blood pressﬁre were recorded every N

mlnute | Each Subject was then allowed another five

mlnute rest perlod durlng Whlch the heart rate and-
blood pressure ‘were recorded :

.';

ThlS procedure was»repﬁated for the other two
o percentage maximum voluntary contractlons of ‘the: ham-’r,--;.f G
N:-. strlngs as’ was done w1th the quadrlceps muscle.; Thé‘ L hlt-_;’f
;:ptlme frame for the 1sometr1c se551on is lllUStégged~" {,Ip_
sln Flgure 9. - IR \ -

(a4
N
. >

FIsoklnetlc Interval Testlng Procedure
. _ ¥ = : : .
Durlng ‘the’ subsequent three v151ts to the strength”

glaboratory, each SubjeCt was asked to perform an 150"f
}klnetlc 1nterval program at three a551gned speeds

,set on the speed selector of the 1sok1net1c apparatus
N - L

fh_;The three speeds were thlrty degrees per second

.'t__nlnety degrees per second and 150 degrees per second

"The speeds were asslgned accordlng to a Latln Square :_;ﬁg.
. L :

cf,de51gn (Appendlx K) | :pttfjfh's f’fdhfgwwﬁit:f ;T_JQQgT.:~.

The program for each Speed of the Cybex lsoklnetlc"inxfff

i

'hfdynamometer was the same, only the dynamometer speeds

were changed Each subject dld the three lSOklneth l_jd’f

f SeSSlOHS and the 1sometr1c sessron at the same tlme of



5 MinutéiRest Period
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Percentage MVC for up to 3 ¢
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ﬂj:Recorded

- 5 Minute Rest Period
‘Recorded - - 5T

i.Percentage‘MVC'for up to. 3
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.‘i'Recorded
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Not Recorded
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Time
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day but on dlfferent days (40)

i Each subject was pOSltloned as prev1ouslj descrlbed
for the 1sometr1c test (Flgure 8), and the electro-
Cardlograph electrodes and blood pressure cuff were

,p051tloned as prev1ously descrlbed

' Once pOSltloned in the lsoklnetlc apoaratus, each

subject was allowed to perform flve or. 51x contractlons'
';uat the selected speed in each dlrectlon (flex1on and
extens1on of the- knee) through a full range of motion to
Lrallow the subject to become comfortable and adjusted :
biln the apparatus | ' | . !

7 f] Each subject was then allowed a flve mlnute rfﬁt
‘perlod to allow the heart JLate and -blood pressure to

o

stablllze at a normal restlng lever Durlng thlS perlod

,o

-'rthe heart rate and blood pressure was recorded every

ta,mlnute., The heart rate was recorded on the mlnute and

sy L - .

btne blood pressure cuff was 1nflated flve seconds orlor AR Hafﬂ
fhto the mlnute | | o =
Follow1ng the flve mlnute/rest perlod ,each suoject

" {hwasuasked to flex and extend hls rlgnt‘&nee through a. e
ffull range of motlon as hard and as rast asjnelcould for

1_{'one mlnute at one of the de51gnated soeeds.f"fhe subject:nd's‘l
]_kwas then allowed a three mlnute rest rellefdperlod (41) “f h..ff;,
?fiThe heart rate and blood pressure were recorded every R

&

v‘mlnute durlng tne rest perlod and contractlon tlme.
>lv”'*7, ’ff, : -ffai-*'ﬂ“f'b,fuw |



Y

' The. process of work and {est rellef were con-
_'tlnued for a total of Eh}ee ‘sets (41). Follow1ng
"completLOn of tne third set, heart. rate and blood
pressure were recorded until both returned to near
pre- exerc1se leVels |

| On the subsequent two v151ts, the program wasb .
the same’ as descrlbed above, but Wlth dlfferent
dynamometer speeds The tlme frame for. the Isoklnetlc

}

'Interval tralnlng se551ons is 1llustrated in Flgure

10.

°

'StatistiCalereatmenti

Oneﬁway, two- way and three way analyses of

7variance,W1th repeated measures on one factor were o

~used to analyse the data These methods are descrlbed
in W1ner (42) These methods offer the advantage of
"each subject actlng as-. hlS own - control Thus the,.
Varlablllty due to average dlfferent responses of all
“subjects is ellmlnated‘from the experlmental error

| The data was tested at the .Ol level of

' slgnlflcance for the analy51s of varlance as well as .

i

'ahfor the Tukey Test and Scheffe Test."'”

| e

U
O
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CHAPTER IV -,
RESULTS

The purpose of thrg study was to determlne ‘the
effect of 1sok1net1c exercise on heart: rate and blood
pressure at three dlfferent speeds of. movement and to
determlne if an lSOklneth 1nterval proéram had a cumu-k
lative effect on heart rate and blood pressure.f In
addition, the quadrlceps and hamstrlng muscle groups 1

_ were tested 1sometr1cally ‘on the Cybex II 1sok1net1c
'apparatus.- The effects of 1sometr1c exerc1se on heart
‘rate and blood pPressure were observed and compared w1th
the results found in prevrous studles. A sample of
.twenty four suogects was.studled

The- results and dlscuss1on will be lelded into
three parts as follows (a) effect of 1sometrlc exerc1se

"on heart rate and- blood pressure, (b) effect of iso-

rklnetlc exerc1se on heart rate and blood pressure and

";(C)'comparlson of the effect of 1sometr1c and 1sok1netlc .

e
'exer01se on heart rate and blood pressure The raw

‘data and format statements for each procedure are found
in appendlces L and M respectlvely

fEffect of Isometric: Exer01se on Heart Rate and Blood

’Pressure
zrtessure

The method used for the.statistical,analysis‘of'

57
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O

the data for heart rate during isometric rest perlods was
a two-way analys1s of varlance on repeated measures.

¢« In the analy51s, the terms groups and trials refer to
'the fOllOWlng (l) Group - in the testlng of isometrigd
~exerc1$e, there were five rest perlods The first
rest period was pre-exercise or pre-maximum VOluntary
contractlon The second third, and fourth rest perlods

were . pre seventy percent pre- thlrty percent and pre--

i

E
ten percent respectlvely The‘ﬁlnal rest perlod was

the post-test reading‘~ (2) Trials refers to the flvej
readlngs for each subject within: each, group That 1s,'

each subject had five restlng values for each of the
ol »

rest perlods

Table I shows the values obtalned in the two—way b

| analy51s of. varlance for heart rate using quadrlceps
'tand hamstrlng muscle«groups : Slgnlflcant lnteractlon

“occurred between each of the groups over’ the flve

”gtrlals w1th no pattern emerglng Prlmary 1nteractlon

'was between the post test values.

*5_

The method used" for the Statlstlcal analy51s of

A}

<" the data for SystOllC and dlastollc blood pressure durlng

: 1sometrlc rest perlods was a two way analys1s of

)

) varlance on repeated measures. In the analy31s, the
,'terms groups and trlals refer to the same terms as
used 1n the analy51s oﬁ heart rate data for 1sometr1c'

rest perlods.~~



59

-~

. . . B e VA LU

. 5 7
e
- . . T ‘ ﬂ - ]
& oLyey S T09% T 000°98c6T , R
: . E S SIS - NOILOVYILNT
. 10070 o o SET'p PESTSLT . 9T - zoc-sosz STYINL/SdNO¥D -
10070 . LLY 9T ' 05L°669 / R 2 L 200°66L2 - STYINL
LT e SSEPTSTS - UUtSTTL - 000°szp09 .
968°0 0 eLeo SL8TeyT ey ©005°TLS SdNoYo _
, o ‘ e ' . | wm:wuumsmm <z
N — e o i e e lllnrllll.llIllll..ll.llllllllllll llllllll Mlllllllllllll'l.lln..-lllllll.l'll.lll.ll.ll,._lll.lllﬂlI.l.l.-..l..l,l.'.l.l...l.ll
: e 2 o L |
860°£p j 709% - - U 000°Sz86T o
C L - R e NOTIOVWEINT .
100°0. oo et v wwetLer gy o 00Sts9Lp STYIYL/SIN0YD
100°0 . 06T°Z1 SLetses B A 10S°T0TZ - - . STVIul
- - , S 96¥0z9 - vgrp o . .000°LGETL L
9060 . 9szro © S2T978ST. ST 005°pg9 sdnows:
. , AR , - sdeotapeny T
oILvy . SmNO0S Woggmua R mmm«:am g . _
ALIITEYHONd : a . NvEW |30 samoma 40 was - ED3N0S
sdnoan mHuw:z wcauumEm: Amv pue QOUHunmbc Aaw\ ,
~103 SPOTIdg ISy uauumEomH 8urang mumm uumm:.pow wucmﬁuw> 3o mﬁmzﬁm:<

H wﬂnms _4,_,,_._. o



i

“Table II shows the values obtalned 1n the two way
'analy51s of variance for SYStOllC and dlaStOllc blood
pressure us1ng quadrlceps and. hamstrlng muscle groups.
Slgnlflcant lnteractlon for systollc blood pressure |
‘ocourred,prlmarlly between the pre-test value.and the

/

v first“post—test value; As well - for trlals three, four,
i

’and flve, lnteractlon dld occur between the post test
values for the quadrlceps muscle group.e For the'
hamstrlngs muscle group, tne lnteractlon for SYStOllC :
.blood pressure was- between the pre exercrse value and
_the post exerc15e values |
| ) Tne method used for the statlstlcal analysis of
the data for mean blood pressure, modlfled/tenSIOn

; tlme lndex, and pulse pressure durlng 1sometrrc rest

' perlods uSIng quadrlceps and hamstrlng mpscle groups
,was a one- way analy515 of varlance on repeated measures
In the analy515, the tern trlals refers\to the rest f

‘perlods

.vanaly51s of varlance for mean blood pressure, modlfled
.tenslon tlme lndex and pulse pressure for quadrlceps and
hamstrlngs muscle groups. :

A Tukey Test performed on the trlals for mean-s;

h'blood pressure,-modlfled ten510n t1me lndex, and pulse'

pressure durlng 1sometr1c rest perlods showed a .

wer '

Table III snows the values obtalned in the one- way AN

[N
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signlficaht difference occurred‘betweenithose trials
shown in Table'IV. The dif ferences in mean blood
pressure, modlfled tenSLOn tlme 1ndex and pulse
pressure for quadrlceps andfhamgtring’ muscle groupsu
are shown‘in Figures 11, 12 and 13 reSpectivelyQ

As 1nd1cated in Flgure ll the-ore—exerciée mean

" blood pressure value for the quadrlceps muscle group

-was found to be sfgnlflcantly dlfferent from‘the post—

- exercise values Furthermore, no 51gn1flcant

'group, the pre~ exerc1se mean blood pressure value was__'

_dlfferences were found among the post exerc1oe mean

’olood pressure values For the hamstrlng muscle

found to be SLgnlflcantly dlfferent from the last

thnree post exerc1se mean blood pressure values. No

‘value for tne quadrlceps muscle group was, ound to

be 51gn1flcantly dlrferent from the follow1ng tnree

51gn1f1cant dlrferences were found between the post-
exerc1se ‘mean blood ‘pressure values for tle hamstrlngs

muscle group

Tne pre exerc1se modlfled ten31on tlne lndex

R

: post exerc1se values._ The pre exerc1se ‘value was not
51gn1f1cantly dlfferent from the flnal 3ost test value.
ilhe tnlrd and fourth oost exerc15e médlfled tensxon

tlme J.ndlc?R were @gnlflcantly dlfferent from the flnal

”
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. | - Table IV
Slgnlflcant Dlﬁferences Between Trials Using Tukey
Test* for Mean Blood Pressure, Modified Tension Time
Index, and Pulse Pressure During Isometric Rest,
Periods U31ng Quadrlceps and Hamstrlng Muscle Groups
QUADRICEPS |0 HaMSTRINGS
(a) Mean Blood Pressure . E o (a)rMean'Elbod'Préssure-
. 98.196 - 96.756 o 97.022 - 95.857
T_98.1964—v95.998.:-',’" | 97,022 - 95,352
98.196 - 96.195 . ;i 197.002 - 95.687
. 98.196 - 96,375 . | o .
*critical value 5'1.22 @,« = .01 i_ | *eriricalfvalue“= 1;13'@
e ¥ : : ) , = = .01 (e
(b) Modlfled Tension Time Index rv ",‘(b) Modlfled Tension Time quex R
89.493 - 84768 | g 79,423 |
89.493 - 81.533 ©l 83.460 - 79,69
89.493 - 80.983 R 83.460 x 77.470 "
8L.533 - 86441 | 79.423 * 84.844 |
©80.983 - 86.441 o 79.6% - 84.8s
*crltical difference = 3.9¢ @ | ,*critlcal value = 3.77:@ ;'t"
«= .01 - : S : -§,= .01
(c) Pulse Pressure 5”', - ,.-‘  [(€) Pulse Pressure fr —
e 44133 - 41,408 i'._,5 BN | LAl 008 - 37: 992:., SN
o w133-s0633 o j: 41008 - 37.558
44.133 - 39, 025 41.008 - _36;-,84_2'[?'”./' e
44133 -3817 . | f | 411008A§ 3.200
"41.408, < 39.025 R AR n
| 41%408 - 38717 L e R
*critioay*value = Zzpz-@ufu=::ol?f‘.?f'i*critlcal value =-1 98'6’
S NN NP U S NSRRI S o1
. m ' -
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: post—exercise'values Similarly, the pre- enercise
modified tension time index for the: hamstring muscle
group was found to be Significantly different from the
£ollow1ng three post- exerCise values Again, the pre-

A exerCise modified tenSion time index was not Signifi-
cantly different from the final post exerCise value.
The second and third post- -exercise modified tenSion."
time indices were Significantly diiferent from the
final post exerCise value |

As indicated in Figure 13, the pre exeércise pulse
. pres ssure for the quadriceps muscle group was found )

to be Significantly different from the post exerCise

values. As well “the first post exerCise value was

\

found to be Signlficantly different from the final
'three post- exerc1se values There were no Significant

differences between the final three post exerCise
,values. For the hamstring muscle group, the ore—-
4'exercise pulse pressure was Significantly diiferent ¢
fron the post- exerCise values. There were no significant
differences betwegn the_post—exercise pulse pressure
values.‘A _‘ 4 . |

The method used for the statistical ahalysis of

the data for heart rate during isometric exerCise using
the quadriceps and hamstrings was a one-way~analysis

of variance on repeated measures. In ‘the analysisa

v
Q
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the term treatment refers to the percentage strength
of the 1sometr1c contractlon. Trial one is max1mum.
- voluntary contraction (MVC); trial two is seventy
percent'MVC; trialqthree 1s thlrty percent MVC andL
trial four is ten percent MVC . |
“Table V shows the values obtalned in the one- -way’
analysis of variance for heart rate durlng 1sometr1c fﬁ
exercrse bouts using quadrlceps and hamstrlngs | _
A Tukey Test . performed on the trials for the heart‘

rate during 1sometrlc exerc1se bouts showed a 51gn1f1cant
dlrference occurred between those trlals shown in |
Table vI. o - ' | |
| . As 1nd1cated in: Flgure 14, for the quadrlceps'a
fvmuscle group, there ‘were s1gn1f1cant‘dlfferences 1n‘;
| heart rate between MVC and. thlrty and ten percent MVC;
| between seventy percent‘MVC and thlrty and ten. per-
cent MVC and between thlrty percent MvC and ten.i
percent MVC. For the hamstrlng muscle ;roups, theret
were 51gn1f1cant dlfferences in heart rate between MVC
;and seventy, thlrty, and ten percent MVC and between
bseventy percent MvC and thlrty and ten percent MvC.

‘ The method used for the Statlsthal analy31s of
the data for systOllC and dlastéllc blood pressure

,durlng 1sometr1c exerc1se bouts u51ng quadrlceps ‘and

hamstrlng muscle groups was a one- way analy51s of varlance

.

’
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Heart Rate

120 F

00|

130T
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(120.2)

-

~ Figure 14

i

MVC
70% MVCh
10% MvCL

@

- Percentage Muscle Contraction

:jHearf;Ratg During Isometric ﬁxerdiséfSQuts R
- Using Quadriceps and Hamstring Muscle Groups =
- (MVC # maximum vqluntary.contractiop)

e
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on'repeated measures; infthe‘analysis,’the term rest
refers'tOgthe percentage strength'ofAisometricréon-
traction'as the term treatment_previodslymdid in_~
isometric ekercise heart ‘rate. o ‘,;f

Table VII shows the values obtalned in the one-

way analysms of varlance for systollc and dlastollc‘y

75

blood pressure for quadrlceps and hamstrlngs Jmuscle groups.

A Tukey Test performed on the trlalS for systollc
and dlaStOllC blood pressure durlng 1sonetr1c exer01se
bouts Showed a 51gn1fica £ dlfference occurred between :
(those trlals shown in Table VIII | | SN

As lndlcated ln Flgure 15 for the quadrlceps
;muscle group,.there were 51gn1flcant dlfferences 1n the
‘systollc blood pressure between MVC and thlrty and

“fyten percent MVC and between seventy percent MVC and o

.ffthlrty and ten percent MVC For dlaStOllC blood

”upressure, the quadrlceps musdge group showed 31gn1flcant f'fl

- jdlfferences between Mve _and thlrty and ten percent

’;nMVC between seventy percent MVC -and thwrty and ten

Y

"percent MVC and between thlrty percent MVC and ten e
fvpercent mMvC. | - - | L

For the hamstrlng muscle\group, there were srgnl—’”.

ﬁ;flcant dlfferences in the systollc blood pressure f

~

between MVC and seventy, thlrty,_and ten percent MVC

f,between seventy percent MVC ‘andythlrty and ten percent';\y,

T
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" Table VIIT

Significant Differences Between Trials (Rest) Using Tukey
Test* for (1) Systolic Blood Pressure and (2)\Dia5tolic '
Blood Pressure During Isometric Exercise Bouts Using

o - Quadriceps and Hamstring Muscle Groups

QUADRICEPS '~ : . HAMSTRINGS

"SYStGliC Blood Pressure ‘ . Systolic Biood Preééufé;f.‘
. 160.917 - 140.33 159.874 - 145.042

160.917 - 130.667 . | - 159.875 ="134.000  °
155.292 - 140.333 - - . 7 159.875 - 123.458

155.292 - 130.667 - : ©+145.042 < 134.000 -
S T 145.042 = 123.458
134.000 - 123.458 ..
*éri;i2a1 va1ug'=f9;91‘@ « =.0f |  critical value = 8.11 @ «=.01
| Diastolic Blood Préssure | . Diastolic Blood Pressure
115.250 - 99.333 < |9 115,542 ~ 106,917
115.250 - 89.417 v R 11s.542 - 88.833 .
111.042 199333 b L 115.542 - 85,667_’: Ce
111042 - 89.417 | . 106.917 - 88833 . .
99.333 - 89.417 o ey 85,667 |

' ﬂ\;{*§riticélfvalué:?'8;33*@v&5;.,Q1 ”f‘s:”‘*cri;icél V§lue7¥’7.52;

SN ‘.

2

e i



= Quadriceps
« = Hamstrings
——= Systolic Blood Pressure
~~--= Diastolic Blood Pressure
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 .Figure 15: Systolic and Diastollc Blood Pressure nlng
o1 Isometrie Exerc1se"Bouf$ Using Quadriceps and -

- . Hamstring Muscle Groups (MVC = maximum

RS ':voluntary contraction) L
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MVCy: and between thlrty percent MVC and ten percent '
.MVC;; For dlaStOllC blood pressure, the hamstrlngs |
muscle group showed 51gn1f1cant dlfferences between
) MVC ,an% seventy, thlrty, and ten percent MvC and
between seventy percent MVC and thlrty and ten percent
'MVC’ o o - |
The method used for the statlstlcal analy51s of
the data for mean blood pressure, modlfled ten51on tlme :

b1ndex, and pulse pressure durlng 1sometr1c exerc1se

1tis. u31ng quadraceps and hamstrlng muscle groups'

5 one- way analy51s of varlance on repeated measures.f,
.In the analy31s,.the term trlals refers to the percen—
tage strength of 1sometrlc contractlon as the term .

'trgatment prev1ously d1d in 1sometr1c exerc1se neart

oo rate

Ve ’ A i S e

Table IX shows the values obtalned in tne one way
R i-
ana1y51s/
ten51on tlme 1ndex, and pulse pressure for quadrlcepS'

’and hamstrlng muscle group

o : : - »

A 1Ukey Test performed on the trlals for mean
blood pressure,'modlfled tenSLOn tlme 1ndex, and pulsel:,f'
pressure durlng‘lsometrlc exerc1se bouts showed a .
slgnlflcant dlfference occurred between those trlals o

nfshown 1n Table X The dlfferences 1n mean blood

pressure and modlfled ten51on tlme 1ndex for quadrlceps s

N

of varlance for mean blood pressure, modlfledV SR
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: A \: ( ' \\‘\.,_ |
- I . E T
T — ’ i
. - . 82~
A
-~ e e o o

h ‘.'\\\;;' L mablex RN
,. Slgnlflcant leferences Between Trials U51ng Tukey Test* SRR
' £or Mean Blood Pressure, Modified Tension Time Index and
Pulse Pressure’ Durlng ISOmetrlC Exerc1se Bouts U51ng
L Quadrfbeps ‘and Hamstrlng Muscle Groups ‘
N — e - - - ;
= U < ) R ) o . L
QUADRICEPS, » v o - v | R ,HAMSIRINGS
o - K T - ‘ ) T " \\‘ . — - . . oy k
- (a) Mean Blood Pressure’ .= N (a) Mean Blood Pressure ‘
©130.342 - 142.887 el | 130,190 - 119,506

103.063 o0 T '130.190 - 103.785..

112.37 | . 130,190 98,116 .
103.063. - - 1190505 =-163.785 .
103.063° - |- . 119.505 - 93166
- o | kcritical value\\\é 92 ¢ «'=..1v-7

o 130,342

.. 125.665 -
oo T 1250665
SN nzaw

ST

r

- #eritical value = 7.76 @ « = .01

el (b) Modified,Tension Time_Indexe ,._'q(b) Wodlfled Teh31on Tlme Index
| ‘ 1931694 - 119,017 | g, 261 - 148.103

193 69é g0.5700 LT 184, 261 - 98.897
173 900. '119.017' o 184, 261 - 83.619 . = X
178.900 - 90.570° | " §148.103'—.‘98‘897'§ B

' 119.017 - 90.570 Sl w8103 - a3l o
' *critical value = 24, 14 g = .0L '~#eritieal value = 23, 47,@:kx%.01
, '7“’“"f‘“"""’“""‘f'“‘??ifff;f"’f7?'"'*"";';"“”l"‘“'f“ffL"”'”
(c) Pulse Pressure R -{ (c) Pulse Pressure ,'r‘
y no - 31gn1f1cancev - S : :45}167 e' 37.792 | .
. | o : - v, | o | : *cririeel yaiue ?‘7.25'@.% = te
~_ s .\\ o B ; o ~;>};



"/(f o and hamstrlng 'muscfe groups are shown ln Flgures l6 and
A 17 . _3"” ;‘["__ fﬁ T : T, ,

L '» e U _

As shown 1n Flgure 16 for the quadrlceps muscle

”f‘\\\ group, there were 51gn1f1cant dlfferences ln the mean . .
e T R :-.f e ‘

”l: blood pressure between MVC and thlrty and ‘ten

'

percent MVC .netween seventy pe cent and thlrty and
ten percent MVC and between thlrty percent MVC ";f"d : ,-',a'p

and ten percent MVC For the namstrlngs muscle

group, there were 51gn1f1cant dlfferenCES between
¢ \\‘ .
o

MVC and seventy,‘thlrty, and ten percent MVC andl'\\
N

R between seventy percent MVC and-tnlrty‘and?ten,percent‘\ -

For tne\quadrlceps muscle droup, there were 51gnlekjk \*§;7
-f”,fp_kl flcant dlfferences ln the modlfled ten51on tlne¥§ndex
| between MVC and thlrty aﬁd/ten percent MVC; between

'1 seventy percent MvC, and thlrty and ten percent MVC;
vlg and between\thlrty percent MVC. and ten percent MVC ‘t,' i' ;ifo'
For the hamstrln;‘ muscle grOup, there were 51gn1f1cant L K
dlfferences between MVC and seventy, thlrty, and'ten |
| ".;t : percent MVC and between seventy percent MVC and::' B BN
tnlrty and ten percent MVC Tnere 1s no 51gn1f1cant |
dlfference:lm pulse pressure between the percentage
contractlons for the quadrlceps muscle grouo ‘ For\n

the hamstrlng muscle group, there is a 51gn1f1cant { .

dlfference 1n pulse pressure between thlrty percent

MVC and ten pereent MVC only.

» T ) . . -
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*
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Flgure 17: Modlfied Ten51on Time. Index Durlng Isometr1c Exercise.

Bouts U51ng Quadrlceps and Hdmstring Muscle Groups
(MVC = maximum voluntary contraction)
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Effect of Isoklnetlc Exerc1se on Heart Rate and f_-;f g‘f(l'

'Qh Blood Pressure\f

The methodvused for the statlstlcal analy51s of fn- ‘ ;
'jthe data for heart rate durlng 1soﬁ1netlc rest perlodSu.p
ﬁas a three way analy51s of varlance on repeated | |
‘;'._measures o In the analys1s, the terms speed rest _and“*V

trlals refer to the follow1ng (l) speedi— three speeds o

were chdsen for the lSOklneth apparatus —*30 degrees

per second (low) 90 degrees per second (medlum);landiitﬁ

.

e

150" degrees per second (hlgh £2l'rest - the rest?h
"rijperlods were set up as follows one rest.perlod of’
vthree mlnutes duratlon prlor to exerc1se, one restfd
perlod of three mlnutes duratlon follow1ng each of;'n
the flrst two lsoklnetlc exercrse bouts,vand three\rest
perlods of three mlnutes each follow1ng thc-tnlrd ! :

.

- exerc15e bout. °ThlS sequence was used to eStabllSh an'~

3 1sok1net1c 1nterval program of one mlnute followed by

’f*”““a*three mlnute rest w1th the flnal three three’ mlnute .,,f,
'?; rest perlods used to allow the heart rate and blood
B pressure return to near restlng levels, ( ) Trlals

f
refers to the order in wnlch the selected saeed of

1sok1net1c exerc1se was performed durlng the lSOklnetlc S
.1nterval sess1on for that partlcular test day
Table XI shows the values obtalned in. tne three—-ﬂf

way analvsgg of varlance for heart rate durlng 1so--._xi~‘>7‘

klnetlc rest perlods H81gn1flcant dlfferences-were~'
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A%

']flhmaln 51gn1f1cant 1nteractlof occurred between the pre—~"

'found between the dlfferent speeds betweey/thet/{.

;dlfferent rest perlods, and between the: dlfferent

*

:Qi;hlgh speeds

{ v ) Cage R
s 1 N N
s . S ¥
. . . o
R . \ o \
. ¢ . RS
oy ! - ’
a0 4 v
B 2 .
' ’

trlals Slénlflcancg ln the 1nteractlon was found
»between speed and rest and rest and trlals..~tn,_‘
d The data showed that the 51gn1£fbant 1nteract10n
/’ '-’:‘rl

33 'v

between SPeed and rest occurred prlmarlly between the'f-'ir

\

A

il ¢ o S e

'.‘ﬂThere was also an lnteractlon between the %1rst and

i?~fsecond post exerclse rest perlods for the medlum pnd

"L N R . ,(’\' R
S A
i

For the 1nteractlon beb eenlffst and trlals’»theffai’ﬂ

\ 1».

'~:fwexerclse perlod or 1n1t1al rest perlod and the flrst
‘apost test exerc1se perlod as well as between the /:fffﬁ

'ffsecond post exerc1se rest perlod and the thlrd post— -

,>"
'

e exerc1se perlod ‘ '4~ ‘~‘Azh“’

' The method used for StatlStlcal analy51s of

‘

—e——*~*———the~data—for—both systollc and dlaStOllC blood pressure

fof varlance on repeated measures. In the analy51s,

.-klnetlc rest perlods

durlng 1sok1netlc rest perlOdS was a three way analy51s

4

h.the terms'speed rest and trlals refer to the samet

terms as used in- analy51s of heart rate data for lSO‘i.;

3

1n1t1a1 rest perlod and the flrSt post exerc1se perlod.z,;ffﬁd



.”ﬁ

“f'between speed and rest and rest and tr}als,_

e

P

- and pulse pressure durlng lsoklnetrc rest perlods was

3

the values obtalned ln the three— '

Table XII shows

way analy51s of varlance for systollc blood pressure-':

durlng lSOklneth rest perlods Slgnlflcant dlfferenoes d \

were found between the dlfferent speeds, between the fK

-

”-:dlfferent rest perlods,_and between ‘the dlfferent

e L
’-.trlals Slgnlflcance 1n the lnteractlon was found

.

).f'

The data showed that the Slgnlflcant lnteractlon

“5>1n1t1al rest perlod and the flrst post exerCISe perlod

O'.

'ﬁgtrlals occurred agaln between the pre exerCISe rest

perlod and the flrst post test perlod

"between speed and rest occurred prlmarlly between the ’ﬁ{lf;jV*

L The maln 51gn1f1cant lnteractlon between rest and ’3vdﬁfﬂif'

Table XIII shows the values obtalned ln the three—fv

"-way analy51s of varlance for dlaStOllC blood pressure

v .s._,..; CeEwreel,

durlng lSOkln\flc rest perlods , Slgnlflcant dllferencesk;v7bl

were ﬁound only between the dlfferent rest perlods

lhe method of statlstlcal analYSlS of the data ~"7*,

for mean blood pressure,vmodlfled ten510n tlme lndeA,-‘

St

:'.a one- way analYSlS of varlance on repeated measures,f

In the analysrs, the term trlals refers to the rest*”

perlods before and after the exerc15e bouts Therej'

' ‘-was one rest perlod of three mlnutes duratlon prlor to

¥
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b4 ; o ' ’ ) ' T . - o

é",° "exérc1se,'ohé rest perlod of three mlnutes duratlon

e followmng each of the flrst two exerc1se bouts, and.‘chj;
three rest perlods of three mlnutes each follow1ng
.the tnlrd exerc1se bout (see Flgure 18 as example)

L Table XIV shows the values obtalned 1n the one—_“

.,{'{“lway analy51s of varlance fbr mean blood pressure,

£ i N e oo

mOdlfled ten51on tlme 1nder/)and pulse pressure.;lf-v

Slgnlflcant d}fferenceé were found ln the modlfled

ten31on tlme 1ndex and pulse pressure, but not 1n"”’
g -the mean blood pressure {j,'; . ‘ J,;.*

”fl *A Tukey Test/performed on tha trlals for modlfLed'jf;f:
\’.ten51on tlme lndex and pulse pressure showed a 51gn1— L

» ¥4 : G
flcant dlfference occurred between those trlals shown Au}

l'ln Table XV
/- , S : B
The reSults of the Tukey Test on m(dlfled ten51on -
./ "
tlme 1ndex 1nd1cated that there were 51gn1f1cant

dlfferences that occurred between the pre exerc1se B

/

fjf'ffﬁp~ restlng levels and all the post exerc1se values There

.

7;~were also some. 81gn1f1cant‘d1fferences between 1nd1v1dualf?[;f.'"‘

v : L
’values 1n the gﬁ:t exerc1se restlng levels B For,{__

/v, R
/ 2

example, the flr t value 1n each of the post exerc1se
1se551ons was srgnlflcantly dlfferent from the other.:f o

5:,/j'f-" For pulse pressure, the results of the Tukey Test f'
,showed that there were statlstlcally 81gn1f1cant
o . :
dlfferences between the pre exercmse restlng levels
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K4

B o ISOklneth Rest Perlods . A
. By [ )
. MODIFIED TENSION ' . MODIFIED TENSION . PULSE % .
“TIME ‘INDEX TIME INDEX - PRESSURE .~
. :“‘; . . [ f ‘,h,‘::;‘ ..
73.622,- 118.101 71.861 ~ 100.184 037,403 - 68, 997 .
73.622 < 98.937 . 7£%861 - '97 676 37,403 i 86.972
73.622 - 111.398 o 71.861 - 96. azz *373403-:‘39.958."
73.622 - 135.379 - ,81.861’-,«94.434 37.40% - 71.889
| 73.622 - 115.495 71.861 - 93:325. 37.463 - 96:63)
73.622 - 124.967 72.355 = 118,101 37,403 <77z, 97
73,622 -'146.796 72.355.~ '98.937 T 36.333 - 63.597
'_731622'-,»?}.953.( ,: 72.355 .- 111.398. o 36,833 < 66.972 .
73.622 - 109.665 72,355 --135.378 "‘? . 36.333 --39.958 oo
73.622 - 105.149 , © 172.355 - 115.495 . 36.833 771.089
©. 73,622 - £00:184 d 72.355 - 124,967 | £36.833 - 64.417
73.622 -, 97.676 72.355 - 145.796 135,833 - 96.681
73.622 - 95.422 E-‘é 72.355 - 119.953 36.833 - 72.639
73.622 - 94.4 ‘ 72.355. - 109.665 §37.020 - 63.397
73.622 - 93.3f5 72.355 - 105.149 - . 37.028.- 66.972
7i:§61 - 118.181 72.355 - 100.184 "37.028 - 89.958
71.361 - 98.93 72,335 - 9676 37.028 - 71.889
. 71,061 - 111.398 72.355 - 96.422 37.028 - 96.681- #
71.361--"135.379 72.355 - 94.434 37.028 - 72.639
71.861 - 115.495 72.355 -f 93.325 68.597 - 96.631
71.361 - 124.967 118.101 - 98.937 66.972 .- 56.5681
'~71.361 - 146.796 118.101 - 135.379 60.375 ~ 39.953
71.861 - 119.953 - : 118.101 - 146.796 60.375 - 96.681
. 71.861 - 109.665 ) 118.101 - 100.184 $9.958 - 62:208
. 71.361 -.105.149 ' 118.101 - 97.676 89.958 - §7.278
e 118.101 - 96.422 - o '
. 118.101 . 94.434 ;
. . - 118.10% - 93.325 -
. K 98.93%_-‘135.379‘
rd
\ .
B Y
. a Ay“

Slgnlflca t’ leferences Between ?tuals U51ng Tukey Test*
for MOdlfle‘

‘vﬂ

Table xv »

Tension Time Index and’ Pulse Pressure Durlng




1 i X ’ . ) N ‘ ' . . - e

- Tablg_.xv continued

MODIFIED TENSION' . | . MODIFIED TENSION || . punsg
"TIME INDEX : . - ..f  TIME INDEX = - * PRESSURE

’

]

sl i msaes L 126967 - 96622 E 89.958 - 53.528
. 98.937 - 124 987 126,967 - 94.434 ol ' 89.958 - 50.583
. 98, 937 - 145 796 o g | 124:967 93.325 ) : 39.958 - .};8;056 o
© 95, 937 - 119 953 L 1460796 19,9537 89.958 - 45722,
111,393 - 135,319 7 T 1460796 - 1094665 U 89.958 - 44,222 o
5 111.398 = 145.796 SR 146.796 = 105.149 =" o 64.417 - 96.681 .
R L0 TR C 146,796 - 1001847 T 62.208
\\ (LLL398 - 93, 325 146,796 - 97,871, C L 96.68L < 57,278
s elsiss g - s 6,601 - 92,52
‘ *35 379 4 119, 053 L LT Lee. 796 < Saua6 1 o '96.681 - 50.583
135. 379 - 109.665 ol e 146,796 933250 g6 68L = 48.056
* 135,37 9: - '105.149 0 _i o ;"119;953.-.105.;a9:-’ ST 56681 < 45.722
135. 79 l9° Y 119953 7100.184 T L e
135, 37g\ ‘98,675 % 119953 - 97.676 - ':'--; .]*2_539 -2 S
:35!379 : 96f*22 S 1 \5...a li9ﬁ953'4 _96§&22 o ﬁ.:.b .'_.’ e 1:‘ » ,v%)fﬁgf'ﬁ
135,379 = 94,434 o S 1190953 = 940434 S R P ' ' .
o 1msare o 93.325 | ueesy-oezazs || el
115,495 - 165,796 U 109.665 - 93.325 ‘ '
115.495 - 100,186 ., o : S
115,495 - 97.676 . -
115.495 - 96,422 v o
115.495 = 94,636 L
o 115,495 < 93,325 : ' - .
124,967 - 136,796 - |’ RN U _ i v SR
1260967 - 109,665 | : S | o e
124.967 - 105.149 ‘ IR ' | NS L
124.967 - 100.184 L , S
126,967 = 97,676 | S

' P ]
) .

1

. ‘ s

. _ \ critical value =14, 61

) . Y . )
JA : o ' ‘ - @ = 01 |

!

° e, = .0L

<4

1
f - eritfcal valye = 27.39°2
| crteteal va

!




W

: and all 1mmed1ate post exerc1se values._ There werep-p_

" also 51gn1f1cant dlfferences between 1nd1v1dual

‘ \
values in the post exercase restlng levels~but there
was no obv1ous pattern 1ﬁ these dlfferences

' The method used for the statlstlcal analy51s ofkffl

" “the data for heart rate durlng the lsoklnetlc exd@cmse

.bouts was a two way analysrs of varlance on repeated

7lsoklnet1c 1nterval sessron for that partlcular test o

.trlals, and srgnlflcant 1nteractlon was found 'f T"- s

.measur In the analy51s, the terms speed and

trlals refer to the followrng (l) speed - three f

v“speeds were chosen for the ’soxlnetlc apparatus r 30,:"

,degrees per second (slow), 90 degrees per second

x:(medlum), and 150 degrees per second (hlgh), and (Zh
””ftrlals refers to the order 1n whlch the selected i

k speed of rsoklnetlc exerc1se was performed durlng theff-

Table XVI shows the values obtalned in: the two way

~.fanaly51s of varlance for heart rate durlng 1sok1net1c
) exerc1se bouts . Slgnlflcant dlffefences were found

between the dlfferent speeds, between the dlfferent

s

Y

a_between speed and trlals .,» f_' .:: .

The data showed that the prlmary 1nteractlon

'>occurred between the pre exercrse value and the

flrst post exerc1se value
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'kdlfference 12 72)

" ‘used 1n anaIYSls of. heart rate data for lSOklnethV

_.‘exerc1se bouts \\g '-fg-;blj g"» f?{_f,_y':‘

A Tukey Test performed ‘on . the heart rate of the

[

.three exercise bouts showed a 51gn1f1cant dlfference

: between the flrst and thlrd exerc1se trlals (crltlcal j

-

The method used for the statlstlcal analy51s of

the data for both SYStOllC and dlaStOllC blood pressure
'durlng 1sok1netlc exerc1se bouts was a two way analy51sr“v.ﬁ‘
'"r;of varlance on repeated measures : In the analYSIS,s

’the terms speed and trlals refer to_the same terms as.

Table XVII shows“the values obtalned 1n the two—way

ysanaly313 of varlance for SYStOllC blood pressure durlng SRR

‘»'A

'-'1sok1net1c exer01se bouts Slgnlflcant dlfferences '
cwere found only between the dlfferent trlals and'

'vppnot between the dlfferent speeds..f‘v

Table XVIII shows the values obtalned 1n the two—-yh

e

. way analy51s of varlance for dlaStOllC blood oressure»

'durlng 1sok1netlc exerc15e ‘ Slgnlflcant dlfferenceS"

/

were found only between dlfferent trlals and’ not o

‘between dlfferent speeds

ukey Test performed on the trlals for :'-75'% ’f>x3

SYStOllC and dlaStOllC blood pressure durlng 1sok1net1c

,exer01se bouts showed that the SLgnlflcant dlfference

i ‘._»‘ .
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4',._ T

occurred between trlal one, whlch was the mean of g

iy

the rnltlal rest perlod and thre three exercrse

bouts No 51gn1f1cant dlfferences occurred between 5

the thrg: exe{c1se bouts, ThlS dlfference 1s *”>

| :lllustrated 1n Flgure 19

The method used for the StatlSthal analysrs of

,,,,,

tlme lndex, and pulse pressure durlng lSOklneth

exerc1se bouts was a one way analy51s of varlance on

repeated measures.v In the analys1s, the term trlal

refers to the order of the dlfferent speeds of 1so—75lf'“

klnetlc exerCLSe Trlals one to four occurred at

thlrty degrees per second trlals flve to elght

"?7; occurred at nlnety degrees per second and trlals

nlne to twelVe occurred at 150 degrees per second

.'\,

o2

(see Flgure 20 as example) Trlals one flve and :ff;,k'"

between restlng and exerc1se levels

K Table XIX shows the ValuESthalHEd 1n the one way

analy51s of varlance for mean blood pressure, modlfled

ten51on tlme lndex, and pulse pressure durlng 1so-u'

,,j klnetlc exerc1se.‘ Slgnlflcant dlfferences were found

"VT nlne were pre test rest 1ntervals to enable comparlson -
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A Tukey Test performed on the trlals for mean o TR
'blood pressure durlng 1sok1net1c exerCLSe bouts snowed

that é srgnlflcant dlfference occurred only between

/

'trlal seven and trlal nlne (see Flgure 20)

A Tukey Test performed on the trlals for the

B Y \

-*modlfled tenSLOn tlme 1ndex durlng 1sok1netlc exerc1se a.ﬂ

/

*u’bouts showed a 51gn1f1cant dlfference occurred

: fbetween those trlals shown 1n Table XX. \Thls-~

; ‘ SN . oo v
ﬂdlfference lS also shown in Flgure 21 RS p',‘j B RERE

The data showed that the statlstlcally 51gn1f1cant

Edlfference 1n modlfled ten51on tlme lndex occurred

- between the pre exer01se rest level and the three p'

*;f:exerCLSe levels for gﬂl three speeds of 1sok1net1c

‘ hexerc15e tested There were 51gn1f1cant dlfferences 11'r?~f

.'r'

'”7ffbetween the flrSt lSOklneth exerc15e bout and the

.:fifand the second exerc1se bouts for the lSO degree

'hﬂfpulse pressure durlng 1sok1net1c exer01se bouts showed

ﬁflast exerc1se bout for all three speeds., As well,:f~~-.“

SRe thls dlfference was also ev1dent between the flrst

“°‘per second speed

A Tukey Test performed on the trlals for the

Hfa 51gn1f1cant drfference occurred between those trlals

v'}ffshOWn ln Table XXI ThlS dlfference lS also shown 1h

ﬁﬁhhrFlgure 22 ffifV"’”“"

et
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Slgnlflcant leferences Between Trlals U51ng Tukey Test* “for.
Modlfled Ten51on Tlme Index Durlng Isoklnetlc Exerc1se

TRIAL - TRIAL

4 TRIAL - TRIAL

74. 468

74468,
74,468
. 74.468°

.74.468

©84.468

74.468

74,468

|  7e 74,468~
 eV22h 091 -

224, 091~
v'$§224 091

224, 0915

g4 091
":224 °9lf
“243.578"
243, 578}

| 243 578
"~ 243 578f

'L‘

. *critical value =

R

224.091 "

243,578
257.984

242, 1171'. |
263, 856\_ o ‘- S
’275,789“ fe
?242'430,;3j"
271, 7011

5282 822‘-. .
'1173;3?9ﬁ_”euee-' |
2emse
?*703551fg7f” .
-ﬁiil-jbl'fe_ﬁ-"
;ésg;gzé”ifeqie'i .
P
;‘7§;5213‘ o
o700

.26{85;@'3

3 243,578

s, 984

257 9841
73, 879
e"iff73,8793
'V'Lyf73'é7g
1fn 73. 879}
-~ 73.879

".73,379

242.117 -
C 2a2i1i7
'L 59 ";242¥;l7
242,117 2

¥

282.822 eﬁ-;
__75;?79 '
'Z&O:SZIi:ﬁ
242 117

263 856‘ 1 B

276 780Tef '

= 571 7olf*

’- 282. szg,e. 

276.780°
L7080
L0

4

263.856 = .7
" 276.780 - 70.

qesm

:jﬁ€e}‘fif°7o'521;

- 70 521

- 244:430

gf244 43of
- 282.822 .

4’271;701"9

244 430

= a4, aso o
:;,244 430[?iﬁf": .
‘_%.:.:271 701,.‘.;'?_’.{:'{ e
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" Table XXI - S
 'SignificahtﬁﬁifferénCes Between Trials .Using Tukey ‘ »
o Test* for Pulse Pressure During Isokinetic Exercise = -
c'i
'TRIAL - TRIAL 'TRIAL - TRIAL
138.292 - 133.417 1. 134.250 - 37.708
38.292 - 131.167 | | 134.250 - 35.542
138.292 - 134,250 l‘ 37.708. - 125.542
o 58.;92 - 125.542 37.708 - 137.500
&L 38.202 - 137.500 | 37.708°- 142.208 -
© o 38.292 - 142.208 . 37.708 - 126.875 -
38.292 -~126;875-: k37.708‘; 139583
38.292 - 139.583 , 37.708 - 141.792
f.38}2§2,5:141.792~, 125.542 - 35.542
123,917 -+ 37.708 137.500 -  35:542°
123917 - 142.408 42208 < 35542
123917 & 35,542 35.542 - 126.875
1230017 - 141.792 . 35.542‘e‘l39;583‘
L '131.167 - 37.708 ©35.542 - 141.792
1 131.167. - 35.542
‘*critiéalbvalue :vl6;72 @ «= .01,
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'51gn1f1cant dlfference in pulse pressure between the

exercrse:iested,

¢
A

Thetéata showed that there was a statlstlcally

S

pre exercise rest level and the three exercmse levels

for -all three speeds of lSOklneth exercise tested

l

There was no s1gn1f1cant dlfferences between the\three

*

‘éxercise levels for all three speeds of 1sok1net1c

‘_Comparlson of Effect of Isometrlc and Isoklnetlc C

Bl

ExerCLSe on Heart Rate and Blood Pressure

In comparlng the effect of 1sometr1c and 1sok11et1c

'exer01se on heart rate and blood pressure, only the

' effect of maxlmum voluntary contractlon on heart rate

[}

"and blood pressure for 1sometr1c exerc13e and the ; Ry
'flrst 1sok1net1c exer01se bout were con51dered ‘S"
:3iwell the mean»blood pressure modlfled tens1on tlme‘
1ndex, and pulse pressure for max1mum 1sometr1c enerCLSe

~and 1sok1net1c exerc1se were analyzed

The method used for the Statlstlcal analy51s of

the data for heart rate durlng maxamum 1sometr1c exer— B

o

‘ c1se and 1sok1netlc egerc1se was a one—way analy51s

of varlance. In the analysrs, the term comheart referS’l
J : ,

to the heart rate/durlng 1sok1net1c exerc1se at

thlrty, nlnety and 150 degrees per second, and during“

BV N

111



maximum VOluntary’cOntfaction of isometric exercise. = - _

‘,HEafﬁ 1, 2, and 3 refer to the heart rate durlng L

"‘,means shown in Table XXIII

112

.‘lsoklnetlc exerc13e at . thlrty degrees per second
nlnety degrees per second and 150 degrees per second

N respéctiVely; Heart 3 and 4 refer to the heart rate
bdurlng max1muw Voluntary lsometrlc contractlon USlng.

: quadrlceps and hamstrlng muscle groups respectlvely.

Table XXII shows the values obtalned ln the ‘ohe- way

3

3analvs18 of variance for comparlson of heart_rate"f'
' aurlng lsometrlc and lsoklnetlc‘exerCISe .Thef'
ﬁdlfference of the ‘means 1is lllustrated ln Flgure 23
A Scheffe Test performed on th means of the heart
"rate durlng lsometrlc and lSOklneth exerc1se snowed S

'that a SIgnlflcant dlfference occurred between those

e
A

The data lndlcated there was a- SIgnlrlcant

'dlfference ln heart rates between the lSOklneth exer— ‘ o
' ﬁClse and the lsometrlc exercrse As well the srow o

's_speed (thlrty degrees per second) values was srgnlfl—;

cantly dlfferent than the other two speeds of lSOklneth

‘0

‘fexercrse Isometrlc quadrlceps muscle group data—~
fﬁor heart rate was also statlstlcally dlfferent from

'che lsometrlc hamstrlng muscle group data

The method used for the statlstlcal analysrs of

the data for systollc blood Dressure durlng maxrmum i

7'1sometr1c exerCISe and 1sok1netlc exercrse was. a one—
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Table XXIII

7*‘Slgn1f1cant leferences Between Heart R
- Test* Durlng ISOklneth and Isometrlc Exerc1se o

ates U51ng Scheffe

©

.

*crltlcal value

- 128,792
136,792 -
128.792

128,792 =

"141.833
I 141.833
';142 792

o1z, 792

':1,120‘208*

-—

4:43 @ ’

-4

141,833
142,792
120.éoé“‘“
114,917f_
iléoﬁzdéfi,
114,917

Z 120 2osﬂ"z
= 114.417

- 114 917)5

B R

115



116

_‘way dnaIYSlS of varlance."In'the analysis;'the term,
'}’comsystollc re%egs to the systollc blood pressure"
f'durlng 1sok1net1c and 1sometr1c exerc15e Systol l
.}é; and - 3 refer to- the systollc blood pressure durlng
/ .1sok1net1c exerCLSe at thlrty degrees per second
‘fnlnety degrees per second ‘and 150 degrees per B

Esecond respectlvely Systol 4 and 5 refer to the |
~'systollc blood pressure durlng maxxmum voluntary lSO—rii
'-;metrlc contractlon u51ng quadrlceps and hamstrlng |
:hmuscle groups respectlvely |
Table XXIV shows the values obtalned ln the one—: jf'
b.“iway analys1s of var}ance for COmparlson of systollc anh

'»blood pressure durlng 1sometr1c and 1sok1net1c h d::di'iéihfg

"exerc1se The dlfference of the means ls 1llustratedfb

,lln llgure 24 | o ” |
| A Scheffe Test performed on the‘means of the‘v-;'
L.CSYStOllC blood pressurevdurlng lsometrlc and 1so-h£:'

”klnetlc exerc1se showed that a 51gn1f1cant dlfferencefﬂ':
'J‘occurred between.those means shown 1n Table XXV
| ";lhe data for systollc blood pressure showed’al
dz‘statlstlcally151gn1f1cant dlfference between 1so—ffudh‘
rrjklnetlc exerc1se and 1sometrchexer01se : There were
7?dno s1gn1f1cant dlfferences between the dlfferent speeds»h@j

- of lSOklneth exerc1se, or between the two muscle g

groups performlng 1sometr1c exer01se
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fe‘150 degrees per- secondt
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90 degrees per seaond 

30 degrees- per.second“*;_;:

s
160§
1407
120 ¢

100

80

(BHwit) 2anSSo1d pooTE
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'Diastolié‘Blood_Pressure;
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'fdlastol
' “Qexerc1se

4”fbetween

The method used for the statlstlcal analy51s of

'*the data for dlaStOllC blood pressure durlng max1mum :

”1sometr1c exerc1se and 1sok1netlc exerCLJe was a one—;__

'way analy51s of varlance In the analySLS,,the term
' jcomdlastollc refers to the dlaStOllC blood pressure

f’durlng lsoklnetlc and 1sometr1c exerc1se Dlastol l'

~2,vand 3 refer to the dlaStOllC blood pressure durlng

-hlsoklnetlc exerc1se at thlrty degrees per second

‘nlnety degrees per second and 150 degrees per seconu,

- respectlvely .Dlastol 4 and 5 refer to the olastollcr

olood pressure durlng max1mum voluntary 1sometr1cv N

120

'ffcontractlon u51ng quadrlceps and hamstrlng muscle groups '

‘respectlvely

Table XhIV shows the values obtalned 1n the one way

'“;analy51s of varlance for comparlson of dlaStOllC

‘fThée'f of the means 1s 1llustrated 1n

E

TR

ose means snown 1n Table XXV

ﬁ:r.FOr 1astollc blood pressure,,there was a

1*ystatlstlcally 51gn1f1cant dlfference between the values

"_,Test7performedfon]thelmeans-offtne;;.1"
ood pressure durrpg 1sometrlc and 1sok1net1c

owed that a srgnlflcant dlfference occurred

'At,for 1sometr1c exerCLSe and 1sok1net1c exerc1se..;There5“j e



R

"ﬂ~*blood pressure durlng 1sok1netlc and 1sometr1c exer—c

_ : e
was no statlstlcally SLgnlflcant dlfference between s
'_G .

7the two muscle groups performlng 1sometr1c exerc1se
'However, the dlfference was. statlstlcally 51gn1f1cant'.
: between the sldw 1sok1net1c speed (thlrty degrees

'per second) and the two faster lSOklneth speeds

The method used for the statlstlcal analysls o

o of the data for mean blood pressure durlng max1mum -
Yilsometrlc exerc1se and 1soklnet1c exerc1se ‘was a one—r
~iway analy51s of varrance In the analy31s, the terml
J CpMMBP refers to the‘mean blood pressure durlng ‘
'?.lSOklneth and 1sometr1c exerc1se ‘ MBPl 2( and 3
r;refer to the mean blood pressure durlng 1sok1netrc
:':exerc1sevat thlrty degrees per second nlnety degreesA-‘
;per second and 150 degrees per second respectlvely fiﬁi .\
‘rpMBP4 andQS refer to the mean blood pressure durlng B
.max1mum voluntary 1sometrlc contractlon uSLng quadrrceps‘

’7§fand namstrlng muscle groups respectlvely

Table XXVI shows the values obtalned 1n the one—ﬁif:“”

""Qwaj analy51s of varlance for comparlson of mean blooa

o

“1.pre5sure durlng 1sok1net1c and 1sometr1c exerc1se }734:

_._ :

:riThe dlfference of the means 1s 1llustrated dn Flgure 25 B

A Scheffe Test performed on the means of the mean

S T

'_ﬁ‘c15e showed that a. 51gn1f1cant dlfference occurred

‘gfween those means shown 1n Tahle XXVIT
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The data for meankbleod pressure\shbWed‘that~>f .
'statistically»slgniflcant'differences sccurred’ |
!betWeen the'mean hlood pressure-valuesﬁfOr isoklnetich
exercise and7isometrie’exerCise.;{As,well,‘there Qas_v‘
3 statistically significant‘difference'in mean hlood‘
‘pressure betWeen thelslow (thirty degrees periseeond)
}lsoklnetlc speed and the two faster 1sok1netlc speed

There was no srgnlflcant dlfference between the two |

)

muscle ‘'groups tested‘isometrlcally,

' Thetmethod’used.fOr the Statlstical analels.of"“
the data for nodlfled tension tlme 1ndex durlng ":»;i'
nax1mum 1sometr1c exercrse and lSOklneth exerc15e ”

: waSwa'one—way analysis'of varlance. In the analysis,
the term COMMTTI refers to the modlfled ten51on tlme-.

1ndex durlng lSOklneth and 1sometr1 ‘exerclser- MTTIl;

.'2 and 3 refer to'the modlfled‘ten51o time.ihdex'?_‘.”
durlng 1sok1netlc exercrse at thlrty degrees per

'second nlnety degrees per second and lSO degrees per_
,;second respectlvely MTTI4 and 5 refer to the modlfled
“ten51on tlme lndex durlng max1mum voluntary 1sometrlc_5f5
,¢5ﬁ£m;¢tlon us1ng quadrlceps and hamstrlng muscle

léroups respectlvely "3 : dvi d_ ."}p‘ x :A urpl‘v:tti_‘

Table XXVITT ‘shows the values obtalned in the one—v*h
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way analy51s of varrance for comparlson of modlfled
| tension tlme 1ndex durlng 1sometr1c and lSOklneth
exercrse The dlfference of the means. 1s 1llustrated
ln Flgure 26. - |

A Scheffe Test performed on the modlfled;%2n51on
'tlme 1ndexbdurlng 1sometr1c and lSOklneth exercrse :
vshowed that a 51gn1f1cant dlfference occurred between
those means shown . in Table XXIX |

;h The data for modlfled tensron time lndex showed
that statlstlcally 31gn1f1cant dlfferences 1n the 1ndex
'occurred between lSOklnetlc ~exercise- and 1sometr1c
.‘exerc1se. As well s1gn1f1cant dlfferences in- the ;.
lndex occurred between the slow (thlrty degrees péf:s
second) 1sok1net1c speed and the two faster 1sok1netlc
a dspeeds . There were 31gn1f1cant dlfferences 1n the ‘
1ndex between the values ootalned for’ the quadrlceps,"
muscle group and the hamstrlng muscle group durlng

| 1sometr1c exercise.
A

|

‘h’ e\erCLSe and 1sok1netlc exerc1se was a one way analysrs.'

The method used for the statlstlcal analysrs of:-

'1 the data for pulse pressure durlng max1mum 1sometr1c'

of varlance. In the analy81s; the term COMPP refers

to the pulse pressure durlng 1sok1netlc and 1sometr1c
. exerc1se pPl, 2 and 3 refer to the pulse pressure
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. -

f‘. durlng 1sok1net1c exerc15e at thlrty degrees per

1second respectlvely PP4 and 5 refer to the pulse
',w'pressure durlng max1mum uoluntary lsometrlc contractlon
fwu51ng quadrlceps and hamstrlngs respectlvely | ;ﬁ
| Table XXX shows the values obtalned in. the one-"
’-vway analy51s of varlance for comparlson of pulse.‘e
'pressure durlngblsometrlc and lSOleEth exerc1se. lThe'
»dlffe;ence between;the means. is- 1llustrated 1n Flgure‘
r12jeii’ ;lﬁ‘”:m“f_s%;:;fl :.1,; lf' i{3l,l1"u§7 =
. A Scheffe Test performed on thebmeans of the pulsesp; f
;’pre5sure durlng lsometrlc and 1sok1netlc exerc1se
tifshowed that a.Slgnlflcant dlfference occurred between
_those means shown 1n Table XXXI.- The data showed that»

L

'i,statlstlcally 51gn1f1cant dlfferences 1n pulse ;f_‘“'

o pressure occurred between 1sok1netlc exerc1se and

SR 1n pulse pressure between the three speeds of 1so~¢"'

'rlsometrlc exerc1se.' There were no 81gnlflcant dlrferences

'klnetlc exerc1se tested nor between the two muscle C

‘1vgroups tested 1sometr1cally
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. Effect Sf Isometric Exercise onl Héart Rate and Blood

",,between trlals ror neart rate and a statlstlca

o _ﬂneart rate durlng the 1sometr1c rest perlods..

CHAPTER V Ny
DISCUSSION
. :/h o ,
The purpose of the study wgs to determlne the
BN o . . l IO . .
"etlc exerc1se on heart rate and blood ' ' L

K i

Qaeffect of 1sok

-]pressure at'threefdifferent speedS'of movement and to
. .'1,. oo ;
"determlne 1f an 1sok1net1c 1nterval program had a.

o ;

cumulatlve effect on heart rate and blood Dressure.

In addltlon, tne effect of 1sometr1E exerCLSe, u51ng S
» ~ . IR

'quadrlceps and namstrlngs muscle grouos, was - performed
“to comDare w1th the results found by prev1ous authors. =

rne rcsultstof the 1sometr1c ahd 1sok11et1c exerc1ses

|

were tnengpompared_ B

So

L

T_PréSSure"“ S -'>n'g . ‘*15}}'ff;;:j_mi o

In both the quadrlceps and hamstrlngs muscle qroupsf»
= | v ( ’ . . LRI .
.,tests,.there was a rf -latlcally srgnlflcant dlfference e
. : Py S ‘
s : :

'lYV81g—’f.’f'

Oy

”Qqnlflcant dlfference in: the groups/trlals lnteractlon for¢§f”"

Altnougn

. l.-_ "".

-tne lnteractlon occurred between each of tne'qroups,j;ff°‘""
_ g S

"}Jtnere was no deflnlte pattern an fthe prlmary lnter-"
: , L

';actlon was/between tne nost test values. Thes ft%gf

o . !
[

i : e
r:dlfferences are due to two factors Flrst follow1ng

«,»J

R :
S ";’ to
1357 -
s r . i
|
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for systollc blood presoure durlng 1sonetr1c rest ,'?

s lnormal restlng norms.,

‘,{ﬂpulse pressure ror both quadrlcepsvand hamstrlng

qulmportant It was lnterestlng tO»note, as was seen’in EE

"136

each bout of exerC1se, the heart rate took several

-mlnutes to return to restlng Oor near: restlng levels.

Secondly, for each pre- test rest perlod the subjects'

-Ss .../

were told that they nad one mlnute untll they nad to.

,perform an lsometrlc test ' ThlS 1nformatlon to the
‘jSubject caused in most cases,_an 1ncrease 1n neart
o rate prlor to the exer01se due to ant1c1patlon on

Tﬂthe part of the subject . f> ,“:' <"~Lyl‘n;l' bb' ;{,

-In- the quadrlceps and namstrlug nuscle groupo;-

'there was a statlstlcally 51gn1f1cant dlfference between’
i,the trlals for SYStOllC blood pressure and a'atatlstlcally

151gn1f1cant dlfference 1n the groups/tralls 1nteractlon

el

_fperlods.- lhe dlfferenﬂes shown were prlmarlly oetween
f;the ore trlal values and the post trlal values. Altnoucn
lb“Ache values obtalned were statlstlcally 51gn1f1cant, they

‘ : were not cllnlcallyvlmportant as. they were w1th1n

Ly

oo

Durlng the 1sometrlc rest perlods,.tnere was a 4"

o

"';statlstlcally SLgnlflcant dlfference between tne trlals;iff;;ffb*,-

;wfor mean blood preosure, modlfled ten51on tlmeglndex and ,

"«/F :.

xh;musole groups. Agaln, althougn the values obtalned wereivfrtf

”5]”:statlstlcally olgnlflcant thty dere cllnlcally un{}f%ﬁ} o
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Figures 11, l2; and 13, that the values obtained for ‘ HE
R . X
quadrlceps muscle group were consistently higher than
those obtalned for the hamstrlngs muscle group.- These

dlfferences may be due to the dlfferent 51ze of the

twe muscle groups (1). | } o \
both the quadrlceps and hamstrlng muscle groups
showed a statlstlcally 51gn1f1cant dlfference in heart
rate durlng the 1sometrlogexerc1se bouts for tge
’dlfferent percentages of muscle contractlon Tne
increases shown were the result of the w1thdrawal of
the vagal 1nfluence on the heart as well as. hormohal
lnfluences and were consistent w1th the results re-
‘-ported by other authors (2 3, 4,5,6,7, 8 9,10) . .
Durlng the.lsometrlc exerc15e~boucs, both’the
quadrlceps and hamstrlng muscle groups snowed a sta—‘
tlstlcally SLgnlflcant dlfferenCe in systolic and |
dlastollc blood pressure for the dlfferent percentages
of muscle cOntractlon The 1ncreases»shown were_the N
result of»lncreases 1n_heart rate.ahd consequently
‘-cardiao-output;' R | |
: The cardlac output was increased by the body in an
"attempt to overcome the constrlctlon of the blood . vesselsf

nd OCClUSlon of the muscle vascular bed caused by g§

the 1sometr1c contractlon (3 4,5,6, 7 8,9 lO)

R
B

For the dlfferent percentages of musdle contrac—.



vvtion’during isbmetric exercise-bouts,'both_the‘quad—

D

‘riceps and hamstring muscle groups showed ‘a

statistically significant difference in mean blood

4

"pressure;(gnd modified tension time index for both
: muscle groups A statistically signifiCant'difference
‘in pulse pressure was also found for the hamstrlng

muscle groups.

e The mean blood~pressure is an'indication of the
dr1v1ng force requlred to drlve the blood through the

crrculatory system - As the data lndlcated (Flgure 16),

:ftae dr1v1ng force requlred to push the blood through

the c1rculatory system 1ncreased as: the percentage of

v

max1mum voluntary contractlon lncreased - This 1ncrease

in drlvrng.force was necessary@to overcome'theVCOne .

'.-‘of the oxygen consumption of ‘the heart durlng exercrse

striction.of the~blood'vessels and'restrrctiOn of the. . -

4

. muscle vascular bed caused by the 1sometrlc contractlon

“':,(4 10)

The modlfled tenSLOn tlme 1ndex glves an 1nd1catlon

N

,(ll,l2,l3).» As the data 1nd1cated_(F1gure-l7), oxygen

consumption probably increasedvas the perbentagerof“ o _\
max1mum Voluntary contractlon 1ncreased ThlS 1ncrease

was necessary to supply more oxygen to the heart when the

| heart was performlng a hlgher level of act1v1ty (12,

LR

13,14).
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- THe pulse pressure is the differencefbetween'ther”

systolic«andhdiastolic blood pressnre.j The pnlse

) ~

. pressure yalue which is normally about 40 mmHg can be

"ween the three speeds of lSOklneth exerc1se (thlrty

o

: exerclse perlod, There was also.an;lnteractlon-bet—.

‘ween the first and second post-exercise rest periods -

increasedpbypincreased stroRe volume (increase in
systolic pressure and decrease,in.diasto;ic pressure) or
by decreasing'the capacitance of the arterial tree (15).

Although the Valnes obtained for pulse pressure were

'.statiStically sicnificant fOr theﬂhamstring muscle. -

group, they were cllnlcally unlmportant as they fell
w1th1n expected restlng values |

\".'

- Effect of Isoklnetlc Exerc1se on Heart Rate and Blood,

. i
L N—

Pressure S
: Durlng the 1sok1net1c rest perlods, there were .

statlstlcally signlflcant dlfferences 1n heart rate bet—

.:degrees per second nlnety degrees per second and 150

e_‘degrees per second), between the ‘rest’ perlods, and v"' I

between the trlals As well there were statlstlcally

51gn1f1cant dlfferences between the 1nteractlons of o

‘ speed and-rest and rest and trlals The s1gn1f1cant

1nteractlon between speed and rest occurred prlmarlly
X
between tne initial rest perlod and the flrst post—

for the,medium:and high speeds. The'signifiCant'interf‘
/ a . . © Lot ) E §

©
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'actlon between rest and ‘trials occurred between the
rpre exerc1se rest perlod and the flrst post exerc1se
;frest period. There waS\also 1nteractlon between -
_the second and thlrd post- exerc1se perlods »Thg
‘changes tnat occurred were due to the heart rates not
‘returning to the pre- test restlng levels and the .e
.1.:sub3ects were told that they had flfteen seconds to_
‘exerCLse. The heart rate was recorded Just prlor to
exercise. VAlthough the values were slatlstlcally

51gn1f1cant they fell w1th1n expected restlng heart

’rates and therefore, were cllnlcally unlmportant S ;%‘
e There were statlstlcally Slgnlflcant dlfferencesa\bj;\

vln systollc blood Ppressure between the three speeds of ~
1sok1net1c exerc1se between the rest perlods,band o
: / . I ‘ ' .

between the trlals As-well there*were statlstlcally -

'51gn1flcant dlfferences between the 1nteractlons of
speed and rest and rest and trlals The 51gn1flcant

_f_lnteractlon between speed and rest occurred prlmarlly

getween-the 1n1t1al rest perlod and the flr t
exerc1se perlod The 51gn1f1cant lnteractlon between
erest and trlals occurred between the same two per;odS(ﬂf
‘"jnamely; the pre-exerc1se perlod and the flrst postr-f |
';exerc1se perlod There were Ro, statlstlcally's1g-»'
_nlflcant dlfferences Petween any of the varlables wnenp

looking at dlaStOllC blood pressure.‘-The‘différences.

; el

oy



by

snown were prlmarlly between the pre- trlal values and
,,,f~—~"’“‘ *the 1mmed1ate post trlal values The post—tr;al

values,at.tne end of the exercise session showed the

blood presSure returningkto near resting levels.
, v Co ‘ « AT - R

Thefresults do indicate that systolic pressure.
: remainS‘elewated during an'isokinetio,interval
“program.. These values are sllghtly above the range

' one would conslder normal for restlng SVStOllC blood

NS
v -~

pressures. Flgure 25 also snows & drop in ulaStOllC
w:blood pressure durlng an 1sok1net1c 1nterval program
‘ The dlfferences were not statlstlcally s1gn1l1cant and .

do- fall w1tn1n the range one would consrder normal. for'*

v o

‘restlng dlaStOllC blood pressure

Statlstlcally srgnlflcant dlfferences durlng 1so— .;ffﬂ;v”

P

o i klnetlc rest perlods were found for modlfled tens1on'

»

| . tlme 1ndex and pulse pressure : No 51gn1f1cant

i‘dlfferences were found ln mean blood pressure The | :') i

¢

'p'values oqtalned show statlstlcal SLgnlflcance but"
'_cllnlcally they are unlmportant as they fall w1th1n f,'

'.7normal restlng values ,
; _ . s

Durlng the 1sok1net1c exerc1se bouts, there were

statlstlcahﬁy 51gn1f1cant dlfferences 1n heart rate o
l

'5f’f:,f{between the three speeds of lsqklnetlc exerc1se (tnlrty

o degrees per second nlne <y degrees per second and

“

3% dr jﬂlSO degrees per second), between tne trlals, and
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‘between the speed/trial interactions. The increases

were probably due to the removal of the vagal influence
" - on the heartland‘the action"of'hormones as was seen

'in isometric exercise. The contlnulng and lncreased L .

demand for oxygen by the tlssues, and the need to remove‘ - SRR
(J . -l

metabolltes and heat would also be a factor. ‘The heart

rate lncreased between trlal%; The 1ncreased heart ,'_ SR e
6 . ! : E o
rate over trlals 1s 1llustrated in Flgure 28

&

Tnere were statlstlcally SLgnlflcant dlfferences

in SjotOllC and dlastollc blood pressure between crlals,w

,(Flgure l9) : The systollc blood pressure 1ncreased bctween

~

trials and tne dlastollc blood nressure decreasqd

between trlals.v.The 51gn1flcant dlfference 11 blood ' fa' :

- oressure occurred betweeﬂ the flrst trlal wnicn was the
oy v-d
2 _ : .

Jre exerCLSe rest perlod and the three exercise bouts o e
i.’Tnere was no 1gn1f1cant dlfference in blood pressure
':oetween the exerc1se oouts.. Thls dlfference was

'Tlllustrated in: Flgure 19 The 1ncrease in syatollc r’“ﬂ. o ff‘vs”

-l_--ﬁ7['i_ pressure durlng 1sok1netlc exerclse was due to e~f'_;J
‘bodj s attemvt to overcome the occluSLOn of the vascula"’}

_tbeds w1th1n tne muscle.. The deqreasevln dlaStOllC :* gv"vtffj_f‘
L e : EUERN ‘ ERERRN T
.vpressure may have oeen due to relaxatlon of one muscle S

Ry D :

lﬂw-.l~group whlle tne otner muscle group contracted

N




m.w.wuumxm.,dm\wu.mucﬂ oﬂuuaﬂxvomH. pUTING ©3BY IIALDH UT SSEIISUI gy .\w.w,.:_mﬂ.m..w .

LSTRTAL ¢ e G e

,l_qu,

o HoeT

oet

Ly

(udq) s3ed 3resH



144

hRTheAnodifiedbtensionvtlmeindex\giyes an-indi-> e
dication5of tn%joxygen’consumption of the'heartddﬁfing

ld exercise (ll;12 13). ~As the" data 1nd1cated (Flgure 21

| and Table 20), oxygen consumptlon 1ncreased wrth lso—.'k
klnetlc exerc1se The largest statlstlcal dlfference

‘dld occur between the pre test rest levels and the exerCLSe

'levels Trlals two to four 1nd1cate lSOklneth exerc1se ‘

-at thlrty degrees per second ‘lhe 51gn1f1cant dlfference_.e
pat thlS speed occurred between trlal two and four lndl—rh

'catlng that w1th an 1sok1net1c 1nterval pr:g?am, oxygen f

,consumptlon lncreases with each lnte val o) exercrse.

- Trlals 51x to elght 1nd1cate 1sok1n '1c exerCLSe
'at nlnety degrees per second The 51gn1flcant dlfference
"_at thlS speed occurred between trlal srx and trlal
¥

”lelght lndlcatlng agaln that oxygen consumptlon -

.1ncreases w1th each 1nterval of exer01se There 1s

'*]ialso a statlstlcally sxgnlflcant dlfference between ';_

V?,trlal two and trlals seven and elght and between trlal
'_vfthree and trlal elght 1ndlcat1ng that as speeds of 1so-
I ;klnetlc exerc1se lncrease, oxygen consumptlon 1ncreases o

‘ Durlng the ;soklnetlc exerc1se,‘one muscle group

."f_

we contracted and as tne contractlon was max1mum the

'tﬁoppOSLte or anagonlst group of muscles relaxed
"max1mally ' Thls cycllc actlon could decrease the back

PR



pressure in‘the arterial-vessels-of the’relaxing muscles
__and 1n the 01rculatory system as a whole The cycllc

| actlon could cause a turbulence w1th1n the vessels

R

Qwhlch could prolong the pulsatlons w1th1n the vessel;

The pulsatlons could cause the sound whlch ‘was heard i

"v'lndlcatlng a drop 1n dlastollé pressure It is. concelv-”

B able that these sounds may be heard even 1f there was
'~no constrlctlon on the artery (16)
Statlstlcally 51gnlrlcant dlfferences durlngw%so—.

fxlnetlc exerc1se bouts were found 1n the mean blood

'pressure, modlfled tens1on tlme 1ndex and pulse pressure.“

77

The mean blood pressure 1s ‘an 1nd1catlon of the'
‘v‘jdr1v1ng force requlred to push the blood through the
¥c1rculatory system.v The data 1nd1cated that tne only

fstatlstlcally 81gn1f1cant dlfference occurrcd between

':trlal seven and trlal nlne Although thlS was’ Statlstl—,-'

‘145

’callY 51gn1f1cant, 1t was not cllnlcally 1mportant as thef{;,_

' gvalue 1n trlal seven occurred at nlnety degrees per '
*"second whlle the value 1n trlal nlne was the pre test

'j;rest value prlor to exerc1se at lSO degrees per second

‘rffal(Flgure 20)

‘ lrlals ten to twelve 1nd1cate lSOklneth exerflse

"fat 150 degrees per second The srcnlflcant dlfferences ;

[

'Vvat thlS speed occurred between trlal ten and trlals x-335h"

7ieleven and twelve ThlS dlrference lndlcates‘énat

) ‘:t.




1oxygen consunptron 1ncreases w1th each 1nterval of 1so—,'.“
-pklnetlc exercrse The statlstlcally slgnlflcant dlfferencesﬂ
between trlal two and trlals eleven and twelve, between
'trlal three'and trlalsleleven;and twelve,land between
ktrial sixAandutrials'eleven:and»twelve:indicateithat.as'n‘f,n
‘the speed of 1sok1net1c exerC1$e 1ncreases, the oxygen :5
.consumptlon 1ncreases | | .
The_pulse.pressure isfthe_differenCe'between‘thel
,tsystolic and-diaStolicIbloodhpressure'(15)" Bs the h
bydata'indicated (Flgure 22 and Table 21) ‘the pulse
r“pressure 1ncreased durlng 1sok1netlc exercrse.d,The;
'vlargest statlstlcal dlfference occurred between the g\ee
test rest levels and‘theJexerClse levels Trlals two :_’k‘

-

Hto four 1nd1cate lSOklneth exercrse at thlrty degrees.

"eper second Although the values betWeen the flrst and

‘ thlrd exer01se bout were not statlstlcally slgnlflcant
'v_Flgure 22 does 1nd1cate that pulse pressure does 1ncrease‘_
'&;w1th each exercrse bout |

The data for nlnety degregs per second (trlal flve

“f;to trlal elght) and 150 degrees per second (trlal nlne

EoE

-g’tO trlal tWelVe) 1nd1cate 51m11ar results to 1sok1net1c f'” '

"37fexerc1se at thlrty degrees per second (trlal one" to

filtrlal four) Unllke oxygen consumptlon as lndlcated by

Tthe modlfled tensron tlme 1ndex, the pulse pressure

appears.to level dff for each bout of exerc1se as the

el N



.rﬂxtractlons (Flgure 24) The data 1ndlcates that systollc

e L o TS Y A\
speed of isoklnetlofexercrseelncreases; A R

Y ‘, . ',‘
A\ - .

e
%

o o-

Comparisbn of Effect’of-lSometric and Isokinetic Exercise j

fon Heart Rate and Blood Pressure'

Statlstlcally 51gn1f1cant dlfferences 1n heart rate

were found between 1sok11et1c exercrse and max1mum

)

"*1sometrlc exerc1se;‘ The data lndlcates that asithe speed
of lSOklneth exerc1se slows, the heart rate approaches
'.tne heart rate of 1sometr1c exerc1se although the

,1dlfferences are statlstlcally 51gn1flcant (Flgure 23)

;As the speed of 1sok1netlc exerc1se lncreases, 1t appears _

i
F

‘that the heart rate is levelllng off and 1s reachlng a

» . R e

'max1mum level
/ When vrew1ng systollc blood pressure, there 1s a

:Statlstlcally srgnlflcant dlfference between 1sok1netlc

.exer01se and 1sometr1c exerc1se. ThlS dlfference may

ﬁbe due to the contract-relax cycllcal sequence of 1soﬁfg7

oyl

4metr1c exercrse There 1s no StatlStlcal 51gnlf1cance.f;j-;

”Qbetween the dnﬂferent speeds of 1sok1netlc exerc1se orf;;.

3

-1blood pressure 1ncreases to a greater extent w1th 1so—'

hj-_between the two lsometrlc (quadrlceps/hamstrlngs) _on—*f;h"'

.klnetlc exerc1se than it does w1th 1sometrlc exerc1se.-;f{f7

’:Kﬂypv‘-'v o ”_,.&,.__ G

Yo
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Tnere is’ a statlstlcally 51gn1f1cant dlfference 1n

p .

}7d1astollc blood pressure between 1sok1net1c exercise

'~and lSOmetrlC exerc1§e.A ThlS dlfference, agaln, may be

\

iﬂ'due to the contract relax cycllcal sequence of 1so—w

i : Py

L .
_ .Qhklnetlc exerclse._;Also, the n01se" set up w1th1n the'

vascular walls due to the.strenuous movement durlng

51 &he exerc15e may have led to an’ erroneous readlng

ffwhlch phy51olog1cally couldn t be prevented (16).7 ThlS‘

)

lfeydreadlng could lead to erroneous readlngs of mean blood ‘\'

':preSSure, and pulse pressure as well There was also a’

A
i

§g~ statlstlcally 51gn1f1cant dlfference between the slowest

“ﬁ&_lSOklneth speed (thlrtY iegrees per second) and the twog

f_.éfaster speeds (nlnety and 150 degrees per second) ; Thls -
dlfference agaln may have been due to the "n01se” wlthln”
tthe vascular walls. |

There lS a statlstlcally 51gn1f1cant dlfference 1n:

mean blood pressure, modlfled ten51on tlme lndex, and

e

pulse pressure between 1sok1net1c exerc15e and 1sometr1c

r{system is" less w1th 1sok1net1c exerc1se.; Thls decrease
-fmay be due to the pumplng actlon of the muscles as they

contract and relax durlng 1sok1net1c exerCLSe. ¥

b : (._

Modlfled ten51on tlme 1ndex lS greater durlng 1so-~ “““

._s.

klnetlc exerc1se than durlng 1sometr1c exerc1se. Thls




-"cardlovascular problems.

higher value 1ndlcates ‘that myocardlal work and hence ,
} oxygen consumptlon 1ncreased more durlng 1sok1net1c

\"l

,exercrse than durlng 1sometr1c exerc15e. ,!;' 'I -k
Pulse pressureols greater durlng 1sok1net1c exercise
than durlng 1sometr1c exerc1se. ‘This hlgner value 1s
‘pdue to the 1ncrease in SYStOllC blood pressure whlle
v'the dlaStOllC blood pressure drops durlng 1sok1net1c'
"?:exercrselé Durlng 1sometr1c exercrse,_both systollc
;pand dlaStOllC blood pressure rise.f_ ‘.d o :gy
. The data and 1ts statlstlcal analy515 1nd1cates(that
lSOklneth exer01se places a greater stress on the
cardlovascular system than does 1sometr1c ekercrse' uFor
ﬁ{thlsvreason, when one uses an lsoklnetlc dev1ce to test

- or exer01se a person or patlent, one must be sure the

v;subject has no known cardlovascular problems. It would

”4‘appear that both 1sometrlc and 1sok1net1c exercrse place o

*a relatlvely hlgh stress on tne cardlovascular system and
“tnerefore should be used w1th care both for exerc131ng
dgand teStlng Further research must be carrled out to

'vfdetermlne the effects of lSOklneth exerc15e on dlfferent

‘“Tage groups, dlfferent sexes, and on Sub]eCtS w1th known
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'were tested 1sometr1cally on the Cybex II 1sok1net1c,

CHAPTER VI

SUMMARY AND CONCLUSIONS ,

~Thedpurpose of this“study was to determinethe
effect of 1sok1net1c exerc1se on heart fate and blood

pressure at three dlfferent speeds of movement and to

o

determine 1f an lSOklneth 1nterval program had a cumu-

¢

latlve efﬁect on heart rate and blood preSsure " In

addltlon, the quadrlceps and hamstrlng muscle groups

.1apparatus The effects of isometric exercisé on heart

‘ rate and blood pressure were observed and coﬂ!ared

: w1th .the results found in prev1ous studles A sample

v'ofkjwenty four subjects was studled

~ The testlng.procedure 1nvolved testfng four

1ncrements of 1sometrlc strength on one day (max1mum
dvoluntary contractlon (MVC) rseventy percent.MVC thlrty

‘percent MVC and ten percent MVC) ~and. testlng three"

dlfferent speeds (thlrty degrees per second, nlnety

*degrees.perﬁsecond; and 150 degrees per Sebond)-on'the

isokinetic apparatus (Cybex I1. lSOklneth apparatus)

on threegconsecutive days. The order of exercise was

determined by a Latln Square De51gn

The data was analyzed by means of one- way, two—; i

‘ _way, and three -way analySLS of varlance. Significant

152



.

measuremgnts at the .001 level of confidence were

\

subjected to a Tukey or Scheffe Test.

Wlthln the - restrlctlons of the study, the null

~ hypothe51s was rejected at the OOl level of confldence
.for lSOklneth exerc1se at all three speeds used -

thlrty degrees per second, ninety degrees\per second

and 150 ‘degrees per second. The_data from themstudy

allowed the following conclusions:

‘1.
™

Hzart rate increased with both isometric and iso-

kinetic exercise. This. increase in heart rate
was greater for 1sok1net1c exerc15e than lsometrlc

z

[} ) I
4

*exerc1se SRS N oL AR

Systollc blood pressure7increa5ed with 5oth iso-

metric and isokinetic exerciSe.‘“This-increase :

in~systOlic.g}ood pressure was greater for LSO--:

»klnetlc exerc1se than lsometrlc exerc1se

o

DlaStOllC blood pressure 1ncreased with 1sometr1c

Hexerc1se and fell w1th 1sok1net1c exerc1se

. f‘.‘

4

Mean blood pressure was ‘higher durlng 1sometr1c B
' , v :

exerc1se than durlng 1so#ﬁnet1c exerc1se ’

Modlfled tenélon tlme 1ndex was- hlgher durlng lso*.

klnetlc exer01se than durlng 1sometr1c exerCLSe

{

'lndlcatlng more myocardlalvwork and hence more - .

oxygen»consumptidn during isokinetic exercise.



AY

v

6. ° Modified tension°timebindex increased with each

- bout of isOkinetic eXercise‘at a specific speed
'indicating a cumulative effect of is

exercise‘on oxygenrconsumption of the heart.

inetic.

7. MOdlfled ten81on time index increased with each
1ncrease in speed of 1sok1net1c exerc1se 1nd1cat1ng
~more myocardial work and hence an increase rh
‘ e A B , )
oxygen consumption as the speed of isokinetic
‘exercise‘increasesQ' | |
é.' Pulse pressure was greater durlng 1sok1net1c

exerc1se than durlng“isomet’ic exerc1se

9. Pulse pressure increased w1th lSOklneth exercise.

o

.~ The results of this study compare the'effeot'of two.

lexer01se modes on heart rate and blood pressure.'
Isometrlc‘exer01se has:for some - tlme been known to
‘1ncrease thekstress on the cardlovascular system Wthh

| may be detrlmental to people w1th cardlovascular problems

:‘The data from thlS study concernlng the second mode of
exercrse.(lsoklnetlc exerclse) 1mplles that thlS form of
exer01se may - placeAan even greater stress on the |

_cardiovascular'system.: o STl
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'Informationlto Potential Subjects

The testlng se551ons for.each subject will take
approx1matelv three hours Spread over four at endances.’
: ‘The flrst SeSSlon w1ll take one hour to one and a_half
| hours and the other se331ons w1ll be of equal duratlon.‘-‘

The se531ons w1ll be on four consecutlve days at the ‘same R

h tlme each day. No pre tralnlng 1s reou1red for part1c1patlon :

| '1n thlS study Wthh is. concerned w1th the effect of 1so-

klnetrc exerc1se ‘on human heart rate and blood pressure

\)\

nJ . - . <

If you agree to part1c1pate 1n thlS study you: w1ll be

asked not to. %gt smoke, or drlnk for a perlod of four o }@

hours prlor to your arrlval in the testlng laboratorv .quy;x

w111 also be asked to perform no exer01se other than walklng'f.

e

for at least thlrtv mlnutes pr;or to the test
When you arr1Ve 1n the laboratorv you w1ll be asked

to 51t 1n a spe01al 1sok1netlc chalr and you w1ll have

straps placed around your right ankle to connect you to the L

h: 1sok1net1c dynamometer, and straps around your rlght thlgh “,5Tf?-- o

and walst to stablllze you for the test .TWOQ: electro—jv
cardlogram leads w1ll be attached to your chest bv means of
adhe51ve tape and ‘a blood pressure cuff w1ll be placed
around your left upper arm.n -" ‘ »
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3 o During the flrst\¢est sess1on, you w1ll be asked to
. - 4
o perform elght 1sometr1c contractlons - max1mum voluntary
_ &contractlon (MVC), 70% MVC 30% MVC and 108 MVC- - four
ffor the quadrlceps and four for the hamstrlnos - w1th the

‘;,last three contractlons belnc 1n random order You w1ll be -

f;gasked to try and hold each’ contractlon forup to 3 mlnutes

- A
- .

“ff “d: Durlng the subsequent three v151ts, you w1ll be asked

: to perform an 1sok1net1c lnterval tralnlng program at three;“

randomly a551gned speeds 30 /sec, O°/sec & lSO”/sec)

‘30'_‘ You w1ll be posrtloned in’ the Cybex apparatus as before ‘and

'5ﬂthe electrocardlogram leads and blood pressure cuff Wlll be'
fyattached as before.» You w1ll then be asked to flex and

?extend your knee as. fast and as hard as Vou can for one '
'mlnute, rest for three mlnutes, and repeat the one mlnute

. : ’ ,
&}exercrse, and three mlnutes rest cvcle two more tlmes ‘Onﬂ-”

hb?each of the threg v1s1ts, you: w1ll be asked to do one of

'T%f;the three Speeds.'_;_“,q»-ryj"rf _ : '-“f_l’zw -’f. f'?*ff’”

T v ) B : : ERRE . . hd
NI ETIIE Y SRRy IR 4

Whlle d01nq the exerc1ses and on completlon of each

fexerc1se)se381on, you may flnd that the leo feels very

Ly ‘ ..e

tlred or weak ThlS sensatlon 1s only temporary and w1ll

‘3.pdlsappear w1th1n two hours.,fl

: e

~ The purpose of ;this information. is to assure that. == . n -
S S T g T T TR PP P
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R
i

':potential Sdbjects are~ihformed of"add fuilv Understand
the orocedures and p0551ble after effects to Wthh they
5w111 be exposed 1f they agree to part1c1pate in the study
'If you have any" questlons, please dlSCUSS these w1th the v
’1nvest1gator before*younelgnvthe Informed Qonsent Form.v.

Should you so choose, you may end vour part1c1patlon

in thls studv at any tlme w1thout belng requlred to: explaln o

"

YOur reasons for w1thdrawal

All personal 1nformatlon glven to the lmyestlcator L
durlng thlS study w1ll be reaarded as confldentlal : .\\\rﬁ
' S L . S T : a B : ) \\\\
o . S o %
A. A' D;} ! .
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i - Informed Consent Form for Research Study

o ST » ) pf- . T T T e .

- " ) ~ .v‘; . ‘; v o B \\» ) : ‘- » L . o . . . N . o
o I, N\ - S ’ hereby olve my

L ,conSent to part1c1pate 1n a research study on’the effect
of 1sok1net1c exer01se on heart rate and blood~pressure,"
. .

. ._\\ \“»\ . . HIN oo
) L R

~ \

the general plan of‘whlch has been explalned t%\me;

e T

L N S LT

\5. A o I fullv understand‘as 1t has been explalned to ‘me- that

Y ‘\

by notlce glven to,the under51gned 1nwest10ator that I
e -
may W1thdraw from thlS research pTOjeCt anv tlme that I

T e N \\‘ L s
N ) N ‘.. ' . . T~ ' ’ B

L ¥Zp, ‘may- elect to dO SO- :}-~

P

. » . L. ‘ - 5 - ‘ > ) . B L o
v . . ) Lo ST
. R .

_ S — - | _ ‘
- Date - T ,Participant's‘Signature

N

. 1 I hereby certlfy that I haveaglven to the above

@

- 1nd1v1dualwan explanatlon of the contemplated study and any

K

Q0551ble 51de effects ‘_" B g\y"‘

Investigator's Signature
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" .

" TO} Each person who has agreed to part1c1pate ln the'

v'QV_study

o -~ PERSONAL DATA FORMS -

~ Heart DlseaSe
H‘Thrombos1s i
Varicose Veins
;Swollen_Ankles'k
"Hypertension'

'Resplratory COndltlons ,

-~

g

»
i,
J)

\l,.

~study to examine the effec®s.of isokinetic exer- -
' c1se on heart rata and blood pressure ' L S

"',‘FROM“ ',: David Magee& :

: o ' ;5?* . SR e
Thank you for belng w1lllng to Dartlclpate in thls'.;K
In order that the results f the stbdy shall be as

you that these
personal details will not be disclosed at any time’ to

._valld‘as p0551b1e, I would be grat ful if -you would
- complete the details belgw. - I assure:

bt,any third person 1n such a: way that you could be 1dent1f1ed
-from them._;_- e L9 L RO

"‘Name S 2 ‘1‘1&_-._r,, N T 'Age;;»

'V_Address.: P ’:_d_fr-> R 4f"i_15

e Please 1nd1cate by answerlng YES or: NO in the R

.. ‘appropriate column whether you or. any. -member of your L
fylmmedlate family (parents,: brothers, sisters) have, to the -
- best of your knowledge,- ever suffered from any of the

follow1ng med1ca1 problems.

's-ELFff SRR 'F,AMI:LY,

Hypotens1on_;u'

&




. per day? -

- De_ydu smoke?

T -

. .If 'so, approximately how many. =

el

Are-you presen

By

PO

tly traking medication for any reason? ..

LR . o B

. If so, what medication and for what condition? -

ey

R

N &
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“J]Hﬂ{fﬂtf;i “cise on. heart rate and blood pressure._ S

"r'thls stmgy It has been’ p0551ble to arrange your test

'."fadvance 1f, for any reason you are unable: to attend for_l-

o

PP N PPN . LN . . . ’ . .
L0 . . . . Sl i . . 86
: Tt e . Vel e N . s . .
v . . . . . - R

'.l

-

”'l;:TO:ff' Volunteers who have agreed to part1c1pate 1n the:fifff'”

study to;examlne the effects: ~oft isokinetic exer-g*if

Dear }ﬂf@*lﬁffﬁ}“
‘“7%;; Thank ‘vou" for belng w1111ng to act as.-a subject 1n_

app01nt nts at the tlmes suggested bv you.a

s ,\".""E."L, o TR T

Your app01ntments Wlll be on.,.‘ﬁffﬁ;y\}i *3jjs.-f:;~

T

e e el | -

I would be grateful 1f you would let ‘me know in:

R O S

this app01ntment “You may" dget in touch with me: by

[v”leav1ng a message in my mail box at Corbett Hall or by 'f , eflf‘,;
"Lftelephonlng 434 6547 or 439 4181 and leav1ng a message '}w,*_u,ﬁg

Yqu should feel free to 1nv1te one’ colleague to

,ﬂ‘accompany you.to" the. test - sessions if you so choose.n One
- of ‘your: friends- who 1s not a subject may be glad of the

_opportunlty to see what 1s belnc done..w;h

You' are remlnded that you should. not eat drlnk or v:lfwlll’

*H_smoke for a period of four hours prlor to the start.of

| iyour test se351on. ”7_“H,» . .~,lu. R n'._i.? -

| Please wear a E E klt for the test se551ons

I look forward to seelng you

L. , .

. Yours sincerely, ... .

‘David J. Mageefnﬂ’
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©.TO: hfvolunteers who have agreed to part1c1pate in’ the

o v;-qstudy to examlne the effects of isokinetic’ exer-;lf
,_clse on heart rate and blood pressure., o : o

BE e L

"'-' ThlS notlce 1s just a remlnder that you are scheduled
for testlng ne“t week . . RSN e B

=y

i m You are remlnded that you should not eat drlnk, or
t,.“’smoke for ‘a period of: ‘four. hours ‘prior: to the start of
. ﬂyour test se531on.}l,jv ;:' y nﬁ‘ﬁp o : :

Please wear a P E klt for the test sess1ons,?h

N SERE
G Tl I look forward to seelng you

'_*/ fﬁQ'}*‘f‘v*.iff e Yours 51ncerely,,;/"°
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- CALIBRATION CHART - ISOKINETIC APPARATUS
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T L Q~CYBEX'CAL1BRATION1"» 95;,];

UjpszECORDERf.fLEVER ARM WEIGHT]ﬂa CALIB. TORQUE GRAPH
| SCALE . e INegT o C mmmmnm,
—,‘SELECTOB:"Inches* V‘Bogndsyfﬁ]Foot Poundsh 7'.PEAK-»}' :

-
SRadallt

df"?dej@fX'l[qu*ﬁ:”tfﬁgf70fffﬁdp;f}iSQf?dé' 5 Major ff];'
”pipgﬂ_epiﬁa,ﬁ;ﬁfﬁr‘;,Q;fpwvsijﬁﬂpﬁﬁg l*iv{EW" Dlvlslonso.p‘.ﬁ

20 Major

DlVlSlons

CALIBRATION POINTS (mﬂd-sc le)

“*7flff360 Scale *30"?' 70 lbs on.. arm ylelds 180 ft lbs (5 Ma;or?57”§jj[ff
L D1v151ons);fjrf'_;;rr
vjﬁtngO Scale *3l" ' 32 5 lbs on arm ylelds*90 ft lbs (5 Major oo

N o D1v151ons)f@ff S
© 30 Scale *33"‘” 5 1bs onrarm ylelds 20 ft 1bs(20 Majorfcjpﬁ”
. O T : : DlVlSlons):'

{;:pﬂ*Dlstance from center of CYBEX ;nput shaft to center of T _,_u,
,gﬂtube (lever arm. lenath) R -

1Procedure,_ .

V,Pl;_ﬂjSelect Recorder Range scale (O 30, 0~ 180 or 0 360)
2. :Wlth Speed Selector ON. at- 5 RPM. and" Recorder ON but
~: no torque:applied to input shaft: :

‘-a) v Select #4. position on Damplng control
- . b) .seélect slow chart speed (2mm/sec) .. =

'*lj}c)"%Allgn stylus with basellne of chart paper Grld

~. . using Zero Adjust ‘control.
- d) " Check’ to see basellne does not shlft when range SRR
.. ...scale‘ig changed.” Plus: or “minus- small lelSlonijT/._
% . ~of change on the 30 ‘scale -is- acceptable ‘Base-. .-
“0" ".line-shift -can be’ corrected by adjustlng with a
- small- screwdrlver the potentiometer behind . the :
~~cap marked ZERO on the front vertlcal panel of
Ve "fthe recorder case.,f_ L
30 'Attach proper-amount of dlSC welghts to T bar as per R
- above calibration. Check accuracy of- welghts first
~as a 25 1b. welght may be off as. much as . 1/2 lb., T
. from its: indicated value. A 2 1/21b. weight may be = °
':off 1/4 lb Use correct welght value R

Coe
e



4. ~Dyﬁahic caiib:aEioﬁ.isfddneYby:méQua;ly lifting } ST
- 1 weighted T bar to VerticalLpOSitionlabQVehdynamometer;'

'ﬂfthen’allowrhg_itmtéfswidéngWn_Uhtilfweightsfcbntactfﬂ Q[?*'

.1lthéAfloqﬁgi'ASHWeighted{a;mlpaSSéSAthe:horizOntal;'{_  B
it is applying the specified torgue. ' The graph = =
- recording will ‘'show this value as the maximum point . ..

- .on the curve. If this point is above or below the -~ : @

. ¢correct torque value, adjust the recorder and make . .. . .-
S dituread’the,correcthalue4by»turnihg;theaappxdpriaté;f*.-f:;={
{30, 180, 360) potentiometer behind the plug on = - .

'*!  the;froht¥case}ofﬁtne;rédordersusing_a;smallTscrewé&f«TF”

*5-réading“andjcounterclddkwise*Willfihcréasefit;f NI

7

e

ES

f?driverfﬁ"TurninthhexpOtAclbckWigegw1ll;decreaée:thejl?g;;;QFT
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7.

B

-"13; Raw data for 1sok1netlc rest

:”dfb*slo

14

211

INDEX

Raw data for i Oklnetlc rest—heart rate-
' - Read 062 058;. 060 075 etc.
Raw data for 1sok1netlc rest- blood pressure
' Read 130/088 (SYStOllC/dlaStOllC)_ 130/086
130/090 etc._ fe .

Raw data. for 1sok1net1c exer01se heart rate
Read 060 #94 -102; 100 " 065; etc.
SR

Raw data For 1sok1net1c exerc1se blood pressure '

Read '130/88 " (systollc/dlastollc), 210/66 e
1200/72; 'etc.-»f: AN S o

Raw data for Isometrlc rest quadrlceps heart rate .

Read 070 087-v078 080 i

Raw data for 1sometr1c rest- quadrlceps blood pressure

Read 122/082 (SYStOllC/dlaStOllC),c122/084.:.,‘AJ
120/084 etc.; e R T f_‘v, SR

Raw data for 1sometric rest hamstrongs heart rate Lffj3'"
Read 077 080 070 082 077 . S

Raw data for 1sometr1c rest hamstrlngs blood preSSure S
_Read 120/084° (SYStOllC/dlastollc), 116/084;
118/084 etc.b';ﬁz :

Raw data for 1sometr1c exerc1se-quadr1ceps heart
rate S A TR __,r;g” S
v Read llO 087 078 090 f_*f '-fj';;,'“_°“e”*“'-~

‘Raw data for 1sometr1c exerc1se quadrlceps blood .
pressure : ' .',n“
Read 140/110 (systollc/dlastollc), 130/100 e
k 120/88 etc.: R

1l. Raw data for 1sometr1c exércrse hamstrlngs heart rate o

Read 100 096' 085 085

Raw data for 1sometrlc exer01se hamstrrngs:blood
pressure

~Read- 140/110 (systollc/drastollc), 142/110,

etc.z'.‘ o

~(a) mean blood pressure (V28—V36) o
- (b) "modified tension time index (V37 V45)
(c) pulse pressure (V46-V54) : o



© 14,

- {b) modified tension time 1ndex (V49- VEO)

‘](C) pulse pressure (V6l V72) 4 -
15.°
.. “-(a). mean blood: pressure (Vl6 v20)

(b) - modified t-nsion tinie index’ (V2l -V25). .

-~"V(a) mean. blood pressure (V16 V20)-

Raw data for 1sok1net1c exercise

(a) mean blood pressure (V37-V48)

Raw data for 1sometr1c rest quadrlceps__

(c) pulse pressure (V§6 V30)

Raw data for 1sometr1c rest hamstrlngs B

" (b) ‘modified. tension'time. index (V21—V25)

T

"’qu(bh modified tension time 1ndex (V17 V?O)

(). pulse pressure (V26 V30)

Raw. data for 1sometr1c exerc1se quadrlceps
(a)- mean ‘blood pressure: (V13- V16). :

o (c) pulse pressure (V21 V24)

18
. "(a) - mean blood pressure (V13-V16) _ o
" (b) . modified tension time lnde¥,<Vl7évz0)g_ S

Raw data for 1sometr1c exerc1se hamstrlngs

_‘(c) pulse pressure (V21 V24)

212

Raw data for comparlson of 1sok1net1c and 1sometr1c.f’{Fg:z*'
gfexerc1se heart rate-?‘ o R G e T Vi

rTwexerc1se— SYStOllC blood pressureﬂ;v,:fa.

21.

23

24.

‘Raw data for comparlson of 1sok1netlc'andjisometricj
*»exerc1 - medh blood pressure V,-"' el R

Raw data for comparlson of 1sok1net1c'ahd-isometric'af'-

exerc1se - pulse pressure Pl

S

* oy

:Raw data for comparlson of rsoklnetlc.and\isoﬁetric;,»ff-“-
1Raw data for comparlson of 1soklnetlcVand'isometrifs'ir7 o

jjexerc1se- dlaStOllC blood pressure

:Raw da for comparlson of lsoklnetlc and'isometficj“ o
: exerc1se— modlfled tensaon tlme 1ndex'-v-'?':‘3 R



l."Réw‘data‘fbr“isokinetiélresf—hedrt rate;
Read 062; :058; 060; 075; etc.
._‘;3‘ Qﬁ} ) ' . ) . ‘ . 2

OB NO U bW r
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0640600600830750951 15087 11509509709209008509007 6087095
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+044035055080080095 105090 1 10100087078076075075074076073

>
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075073075090093102312095110f08100092087087090083085085j_5' IR
-0550630630850720900920371oo1oqoaOoasoaoo7so7oo7so7soso".- e

= 07Q070070080Q7ooefoe7o7sossosoo78070080015075085085085

. 0670800700900759750750750850830]5090015o7soesoaso7soae=”

- ‘07007307008007507508808008sozaoeooesoesogsoa5990080081'
,*071057062075060065093d6409010007507soaoo750700700650651
_0620570600850830881d4095095096094086077074073078075077;’

‘»OGGOBGCS30870780500930870900960850789760%0075080076073

"}oséoeeoseos705509007203007sosoQaso7sOvsosooaOoazoa3oaa.
£ 045047060078065090075075095085085083087083078083083080 -
042034045068082090089080088 10009009008007808308008C080 . .

086082086098098090695090090to3090095095088100100101985

70650700750970350901000800971000850870870920850§5095090:f 
©90085078100095095112108106 116 100105100 103095095095087 ..~

’-..osaoesoeodséosooesos3065070067062068065070065066070065
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.08208008009008008007008509009009508009008008 7085077070

062066066078058070077070085084083072087067070070072080

: ~045048047Q53047o7006307107006sossosoosoossossoeoossoss,.j _

.;_041045055048060055060068073oazozooeoo7oos707505;060062 o
+050055047082050065080065083070078060065070070075085055 -
:OGSOS5060086070070080070085075078070060055070070057065v

1060065060080060075078074093080080062070055055053057055 - -
. 06505205007506507206505606507005705805505506 5060060056
1052050055060060Q6005206 10B4065060078070078030078065065

053052055082058085085072087078075072072075068075068075

050049053080080090055093096095095093085083080085075080;'.-
-080079085090085085087085083083080080080080083080080085 - - -
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0800550601101001f5115108125125123107107104100100097997'; :
: 0720640551150901171221121231254131J11151db105t101201os-T<.vh
043037048055042062045055060075055057056055055055045047-,:
'os30550500550530600740650€308006305707395504aoezossoeo[f
04504703705305206707005505ao7ao4aoseosooeooeooeoos7055,
- 06208006507006507006706906 307006006006 506506606 3068070
¥ ;‘ossossosoosoo7oo7aoa107sosoogaoaooaoo7oo7oo7ooe5065070; -
;- 060062059078078073083080090C85085077073078072070067075 &

P

5704304406206 1054073068078087073070072065062063070068 .
_ 05495805807307006009806007so7eoz2o7aosaoeaogsossoseoes,
) 05305705308307208707806907808607509707507806807OQ66075_
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2. ERaW"aatéﬁer:isdkinétié-rest-b106dgpreésﬁre f SO
.. .Read:130/088 (systolic/diastolic); 130/086;
-0 130/090; etc. . R R R S

o 7 L

. .

'130088130086130090140078t;:oa4130088133073134Q80126085
140g70142082130086136034128088128086125086130056130086
_1150%3112080114Q80130074}30078128010140070124076}22075,‘r.
. J36076130074122076120078122076122076120080120080118080
; f110978112p76112078132068r1ao76115076132076128076438076
' uJ44068136Q78128074{2807612408b124076124016120076118070_»
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“12008811808812009017208016008014205218208416608815aoaa;a
“3,182088{60086148088146088138088138090136088?34088130090'
:ﬁ240901260921280901700801560901500901900@8170092170090.
. ﬁiSObQ?f?QOQO152090}42088442084142088138086132088132082?'a P
fa1250684240681240681eaonotasoso1aaose162040155060150060,-’“ '
J60052148060(40060136060136062128062f28068128062128066 S
rsoc7s132082132060170020170020170025178010179015174015-==1; B
- 1789101§so15150030156050152056450056142058140064140066,;
‘-}128080130080130078156050144054120066160042158040148042
o 170010152044143050144059138060140066136070132070130972 ,
':1}2080116018114076{20076120072124080136Q6412007Q120070‘._.
158072130072122076120076120078118078ﬂ12078114076112078;1'
;,Jzéoagtzeoaa{2eoaa1qao7a1gooaaiseoaet4soso1aaoad138080,:,-v. L
o £14eo72{50072132081132034134080130082130084130084128082;;,fq T
":}j14076116078&{2078148068{28070132QZB{48068140072126084v~,‘ﬂ
‘145076140970140070140072138910}30070123079120070120072jj:;
424100126096128100154090158084136084170084150090140092;r”
_3170088150094!50094146100138096]40100142098r42102138100‘_
_122089124088122080166076150992140080160092150099152090 T
S 180090160059158084{52086150086148084t480841saoe414oqse-f
‘”130084130086130086162082160080160080177086170080152084'
.~1sd0801700841520831500821500861sooaot46085144096144084 T
'116@34112033tfzoaa14oo7zj38080142080142088132089132084;?=,-"“

© @~ U B WA -

. :1220&012298012ooeo1aaoea1dooeai4ooeq1§eosofaaoeol4qoao.;_
-;168060140070436070136080136078132080123080}26090124080':--
118090120088118090455076135078132082152080132082132088fg' I R A
‘14801413&088130076f24080122082118054118080116084112056v”‘;,;;=4‘LL‘1-1~ R
: 1180851180841j8078i200681160721teo7214207a126078122080&11 L e
T ; ,-~;fJ30080136080124082124080424080l2608012408012208212208dj ,;.
R T T 116084f18084ﬁ20088154976150078}36086166076150Q76130080'_u
I - I v146076130080?@0086128086124084124080*24080124076124084; S
47];"'fﬁaoa4118078118082144080138080140082150072132086138bao.:] L
48 . 1f420721280781260301200781200701460781120781f2076112072=.“' '
497 ;1389921320921§20941uu076140088132088140080{20080120088 -
. 50 . ;192Q8413208§1?2084128084124084124084]20084118084146088’;»1 B
B4 1391oot30100124092135072120080126080122088128084124080,,
82 '*«dooao1360801240844240801200781200&2129086120086120088~‘
“530 128096124090{28096138080132030132082156088136084136058.j
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e
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4740721500801d607614207d}34072130070124070122070124070

118082122084 120080156080 132088 130088 144080134082 134080

- 158084 142088'140088140088 13608 132086 130086 130084 126084

'420Q8812008812208813808413608,132086154084140092140034' A
130082126084 120084124086 -

156088140088 140086 13808213608 126C 084 12
115086 112082114082150070 13807 130074 162078140084 138084
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'"3,, Raw data for 1sok1netlc exerC1se heart rate
B Read 060 104 lO2 1007 065; etc,

060404 1021000651.15112118063112112115 ...

‘2 060145155 160068153160165061 153160169 = ~*
3. 056132138144053140140150053138147160° - -
, © 4. - 0551301381280461351501490471201314143
- "5 ./056.137145150055140150143054 150155162 " "7
‘ 6 057110115125064137150148053130139127 "
‘. 7.7 0B3115123137066115118130080135140140
8. .059113115128074150158150060135142150 -
S : Lo 29y .069135143147073132140148070127140167 ..
Cac T 10 061118125 135060128140 145060135 145152
SO : : ToArL T 059120142146052134150153044142153160 -
© .. 12. . 083135126140070116120125081144 148153
' L1304 0630901131 12080130135142065125433135-
e 14 17047108133142049142145157051140150157 =
- A5 06013615215506 1145146148056 137143145 . «,
. -~ 16: 0 5052140152153053143150152052150160160. -
S LN 0B1135135145064 138%46159069155160166 v
18 1.052162174183070193205207064 183180193 - - r
197 . 042125142142053123136.138044 1331431563 | - - '
3;20"g:'064100105112064125133138059115132127ﬁ’,{' ’
2100777 043143155162049150166 172051 147163170 ¢
Corre ) 108416517419508517518318708017718719314_-
R o230 ‘050130146163049165175175052158175173f_{4A_
o e 24 1051631851900771801871930631861901957*"’
\\\L TR . END or FILE e e T TE el
PR




f'4‘ Raw data for 1sok1net1c exercmse-blood pressure S A
SRR -Read 130/88 (systollc/dlastollc) 210/66;:_‘7511_,-, s
B o 200/72-.etc.' o ‘ o

: f1308821066200721896011479180561-8Q50T725011177150601506417058 St U :
:’.119791645419052180501208618058173581725012588170721906418564 o
~j!29822106821070210741208918076210682207212791210552206422068"1:
.v,,126681981019810190081327919025180101780512880190302051020005ﬁ'f
_ i11377160481604019040127851806217056200601137&170451704515050 . N T :
'“1269917060180581806812284190681904819045130851 0601754519250_ . el f)4if .
114851906019264189581218017050180402103811990130441824017638. R . o
n"7118821806416052148601188417068168701706211882180621685517060'._} B
ﬁlQ135931506815576160721279717062180721787012796170761848219078ff k
.‘112651985616450166601107615664184561806810675152681706617054’ N
gs131851885819272d94681177418045192281942812986168481883213035l; f‘_ R
‘{121831905019045190501238816872192721965811484160381794017240»v;'”fi“'. S
,-)1984!685417045168481177215825158101701512087160381682816030'V'“‘-
7108781647017068168641067615048170521584810981168551606016060§qu;* '&
}113691922018910202101157419220194101991012374176202051021505}75- ’

LReNodsEWNS

SR 7;1167820572205552106011%‘817050172641784011783170601804019050=_a'}" _
17 L '42986188541804219638116891995518830176401238819240196461964033J: i
R [ 413811605416438153151137715825150201584010779144401483015225;g - -
SERRT-B =ff1158514840152301582012739146A5160301703011788158351602515820 o
L2000 114731405214235150401037414250164481605011176146581595215055;;g"
2y j1u112841701518205190051308318220186101921011081190241981521015; . .
Ijzzv»‘z'106721624015842158321096814030145301582011354170101781017810;;1-;’.”, TR
123 _c125791525516330166201329019605190101900513184192151971619810 R PR
24 '11484140251481015220!137315510168051681011674162!01701017410 B E T LT

END OF- FILE L B T T SR
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Read 070; 087; 080; 078; 080; etc.

B

070087080078080
068072075074075

© 062063068057075

058050052052075
063060067070065
055055052055060

© 080088083065082

070068070062070
062063060059080
060067062062080

060065063067075 - .
050050050053070
060060065080085 - -

065073073068067

056063058075085 ~ -
058050083054085. .+

062074057070075

. 070055070070064 . ..

065056056062062
045055045040080

055062064060050- .

08TOB5087087 108
06006 1072065070

" 065058058068074
.. 080080C80075083 ",
086083C86078085
-060065059050070
-065057C65060070

065060078073068

' 06306006204806
. _084082080073095 -
T075065068063080

065067060068065
070075075065063
060060070067086
050053053052055

. 063068C66066060 -

067068072075087
073074070058088 .

070067GC70058080-.-

065077066Q70072

"07706Q077055078

043060060055068
048046055047075
06005007 3055067

106105111100113

065065060065062
070062068063073

087083078074076

093082090080080
065062062064072
075062060050053
074080083075070
065055053054057
085087065090078
05606 107 1060068
O0T7065060064070
07006906805806%

- 075080070062083
063055047060047

4

"096060057070074

G77080073072063

- 070070056065068
-068053052058072
066067062065070

074068080085073
075060057050056
080067048060048
065058053052085

112092102103098

067060056057065

 070065070067070

070080073078084
090092083087097
070077052050067

067062059070055 .

080075073074070

-056057053063058
.083095080077090

080062062065058
068Q68065068067
072082063065067

"064065058063070

053050045060053

 063063067060065
.. 082077068073070
' 072075072065072
- 060050060055070.

074068C65068068
0630388087075065

080083082085087
065060C55059062

062053055055053

077076075074085
055054057060058

086079075080078

072065058075058

© 078077065072063

06706 1062066060

085075067070072
' 053053043052056.

072072068074062
07507407 1073075

. 055055058070065 .
085055057068050

077073070068065

070083060080073

087083065053055
062052050057048

. 064060050050050

115120100120100
065065060072065

1055050055055055

F5o
o

Raw data for isometric rest-quadriceps-heart rate

. . 063055053065063 -
"4-0TODT7065055065
. & 075052067050080 . -
LR ET112110105100103
% 0T7T0070060060067
-064060053056053
© 083082073073072"

b

220
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6.

'i11“0801}007610808011OO78110080 ‘

221

'Raw data for isometric rest- quadrlceps-blood pressure

Read 122/082 (SYStOllC/dlaStOllC)

120/084 etc

122082122084 120084 1 18030 120090

120084120082!22084122088120090
120088142088118088118090120090
132090132084 128080 130096130094

130090124090126090126092126 100 "

t10CB0O110078118076120084 118076

120084120098 118086 120078 122092

140'“0142100140100142100146!00.
124092122092 124090124092124092
104078106078 108074110076104076

128080128084128080128080128086 .
,'1”078110076110076110078112084

118084118088120086118085122088
112090112090112088112088112088

©1120781140701160761.140801.16070

110080106076 1100801080801 140844

120090130094.132094 133094136098 "

1120761100801 18080116078 116080
-126092128090128090128090128090
110u9011008811208811208811°088'

08070106066 108068 108070110070

106068 104068104068 104068 104070
128082126082 126082126080126084

120084120084 124084122086 122088
‘j3Q090128088120090122090122088-
138084136088128088132092'32030.
*140088'28086138090138088140090

.+ 120088120090 118090122094 130100
»142082134072132070132068 132068

p120084120084120090120090120092 :
'155108153100144098142098144098v

130096128096132090130098130096

- 126072110072110080108078 108076
- 138080124086 132078 132084 132086 -

:'120080112080112080110080110080
.1200841180841116084 116086 116086
120088120086 120084 120086 120086 . -

140078136078124074130076 124078

1150881 12084112086 110084110084
144094136098 136098 140400142100

.;128076118076118076120076116074

' 120088‘20090118090116090124090'
128076130078 128078128086 124080

1200801220841080801120

l18070116070110070112070110070

10606810007010007010007 00068

130084130088 138086 132084 132086

130092128086 130084 128088 126080

140092130092130112128090130092

v132080132080130070128084118084,_
15010016011015409414009014009& :

128096120094 1.24090 1300881240972

140080130064 128064124066 130068

120088130090 125084 120090 122090
144096146094 146096,138098 140098

.146096134090130088132088130088

120070118076132076112070110074
140084114082128082134082132086

122084t20080120078120080118076

3110088

61

110

BRI

112

IEREY

114

115
116
17

118

119,

120

122/084

2“078112084114078114078112076
124080120080122084120086122090‘
130064.138070130074130076 116072
122086114072112080112082114082 -
148090148088132094130088130092
130070118072110074114078114078
4“080130084128088130088128088
144070130070126076126078130076

. 120066 1200641 130641 10068 108064

128086 118078118078 1 18080 120080
110060 1040601000643 104070104070
1360B0 140086134086 138086 136086
122088 122090122088 122084122086 -
130096128096 110090110092 1 10094
1320801320801300701280841 18084

f140090138088140088138088142090

138090128088128090120084122090 .

v'15008014008414407413007013“068

1320821220981240921 18080120082

"'581081421001440981J4100|44098

140092134092128090128094128088
120072112080112072112072114070

.146080146073144078140080136080

.120080110076110076 1080761 10076

i124084122084116084116082114080 ‘
1260901280861 190861180861 18086
) 136080130076132084134078136076'

122082|12078110080110082110080
1380901360380126090126092 124094

1 128070124072122072118074122076 -

130088128088 126090126090123090 .

. 132076 120080134090134090140082. '
- 1220561.180601.100601 10068112070

‘410090!18086130088128086126080 :
110070108068 108070104068 104070

138084 134080134080136080136080
130090124088124088 118080120084

27122090 1220901240901 12090118090
‘ :132086126080124080120088118090

a 156098148090138088138088138084A.,
'138098130098130090120090120092

130076128074126070127070122072
122084 120080124082124080122082
152110154110144096 146096 140096
132098138100 130100130098 130094
112080110072104072102076102074.

't:150080142082140086138086130080
'+ 12408012008212208p,

120078118084
130080128084120080118080118084 
128088 1200801200841 18084120084
'130088130080122074(20076120076
11200801200841180841'8086118082
-126098 1260380130092 130090132092
’130080116074116074116076114070

132078130082 13208(132090130090. -
’f_124“84124086122084120086122076

“006411006411206611006811207OV
124080128076128074{24076128078
/100068 104070100068 100068 100070

138082132084 134084 131082 130082
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7. Raw data for isometric‘rest-hamstfings—héart rate ’
- Read 077; 080;.070; 082; 077; etc. S

A L

i
, 6t
2 983083087078078 62 . 074070075078075
13- 093058067060064 _ |
OE70e 63 065057059068078
4 057050057054080 - 05T .
2 _ 64 05005805 1054055
5 067075074080090
65 07006907006 7070
- 6 065052055054080 e :
| 66 068073068080064
7 080065080072 107
~ 67 058056053060053
8. 057057073057080 68 065057050058063
9" 065067062060065 z : ;
1 : 69 060065058056048
0 053062058053073 oo 097 107080087095
1 052060055050070 7 065065060068065
2. 052051058057065 72 057050058052075
13 065065063063074 . 73 082074080077082
1 067073067065082 74 083082083092088
15 060060077058078 "
75 087052056046085
16 052048050053067- ’
: 76 058057C60055055
17 062070063070080 - 07507
. 77 078073080075075
18 053060055052087
: 2 : 78 ' .055053053052059
19 060070055060070
79 093064078070077
20 045052057047065 ; :
- 80 067058058058070 °
21 043050053062045 -
: » 002 81  067066073065065
22 083085097085100  OBEORTC
» 82 066067057072068
23 070070065065075 ¢
: 0199700 83 053052053054058
24 ° - 063055060060065 , »
. 84 062062053054057
25 090097078077080 . - 1 :
. 78077080 . 785 077060065068068
26 086083086078085 U Re . oeraea0e3087008
27 980065059050070 . '084052G70065080
28 065057065060070 04708 1052088060 .
29 ' 065060078073068 03103 ¢ o
. o8 8. 070078075077068
" 30 06306006204806 1 _ =il :
. : : 063055C60057060
31 084082080073095 - | :
 053055C55055048
32 075065068063080 - ' ~ o
- 083055055056057
33 065067C60068065 .9 02
: : 063048060055070
34 070075075065063 _
. » 089093090095093
35  0600615070067086 -
: - 065070072063070
36 . . 050053053052055 e ~
: 053067053055053
a7 063068C66066060 » :
68 ) 077090077064080
38 067068072075087. -
: ‘ S 080078085075076
.39 073074070058088 . ; > -
: - 8088 068064074065064. -
40 . 070067070058080 et Ty
R ‘ S 057060057062053
4 065077066070072 - ; Ay g
» U . 082080080075082
42 . 077060077055078 - o -
' '~ 050057053050050
43 - 043060060055068 SR Sereaal]
. , - ~ 103 088078078067073 -
44 . . 048046055047075 4
44 404 065060062063055
457 . 060050073055067 o5 L e ,
: ; 105 073065068065063
46 .095093083102105 :
. 48 3509; . 106 070055060057057.
47 066065064065068 Bt ‘
6 -107 066068065065065
48 058065055068070 ~
108 060055059056065
43 . (087077072077080. - . ‘
. , - 109 070070070063078
50 093082090080080
o ‘ - 110 072068070069068
51 055065058065072 ~
21 111 " 072060078060080
52 062055062057055: :
: v 112 050053052055055
153 080075075090062
. 113 06506706507 2068
54 055053050063065 BN
. 114 060070073062065
55 073083078080074
2 : 115 070075075080070
56 06 1058062055058 007507508¢ .
116 053067042066055
57 065073063060073 :
117 053050075052055
58 060060055060072 =095’ =
118 115095103093 100
59 055050055055087 119 067063067065065
60 065068055068068 120 -

077080070082077

- 067068068074068

055065053063055

[
a



8. .

'pressure

‘Read 120/084 " (systollc/dlastollc);

118/084 etc.

120084116084118084130086124088 .

110084 1180901 12080116092120096

'130090130092128090128090130090

130092 128084-130090 130088 130032
130094 120096 118092 120090120096
115068115088 118070118070120068
118084120080120084120084128088
122096 120096130100130100130104
130096128096.128096 126094126098
118076 116076112076110072110074
-136090132090130086 130088 132090
1160781100801 100801 10080110082
118084 118084118082116080114084
122084120086 1 18088 120088122088 -

122076122076124076 122080124076 .-

112084112084.112084 110080112086 -
122090124092 126094124096 124096
110076110074108070110070112074
120096118092124096124096126096
118080120084118086118086118086
104068104070104068104066104066
11207 8112080110078112080114078
106070106068 104070104070104070 -

'120080120080120080124084124084

128090130088 126088120088 118084

7115090 130090124092 120084 120096

120090 124090120088 122090120094 :

 .130088120080124088126090124090
"124092124088130088122090120090

7. 150090132078130070140070138070

7‘11509011808&118084124080120088

142096138096 138096 138 100140096° -,

' !32098130098130096130098132098
_'120074112074110074110076110076
'14008313008013008d128084128084

+7,112080112080112084 110084110084

114080110078108078108078108080
110082‘10080112080110080108080

14007013806d136070126078126068

110076 112080114084 113080110084

134090132092 130094 132094 134096

1400821180801 180801140801 10078
128090126090 130090 128088 130090

'-142070128076120080120088118080

104066 106072106070 108066104068 - -

'112078108078110080108080110080

104064104064 104068 106068 106068

'+, 130080130088 130082132088 128084

132100126098120084122092120088;

,118084124090120092112088110096
-130090120080138094 128090128090

138088 140088 136090128090132086
132098 120094 120088 1 18090120090

- 138088120072124068 120070116076
. 120096120094118086120080122084
- 140096 138090142096 138096138092

132098 138090134 100136094'136094

[ 110070110076 110080110078 1 10070
© 138076 136084 130080132076132076

118078116082 1120801 10080110080

> - |

223

Raw data for. 1sometr1c rest- hamstrlngs ~-blood

116/084;

120078114084114080112080'10080
124082122088 120084 18086 122088
140072136072 136072124070132070
124086 1240801200781 18080120078
140096132096 130100130100132100 . °
140074120076 1 16076 118074 1 18080
148090140086 136088 132088 132086
124076122088 120084118084 118086
120058110066 1 10068 1 {00601 12066
1180741220761 180761.180701 12068

~108070104070104068 104070104068

140086 146082132080134078136082
126108 120090120088 122096 120092
1100901 10088 1120921080901 12090
130088 120090126088 120088120090
130094 130090.128088 130088 128090
130090120092 120090 118088122088
128076110078 118080120076 112084
1180881180801 180901 18086120078
148104 138100138098 140092 140100 «
132100130096 130096 1280398 130098
112084110076 1 120801 10080 1:1008Q
140084 140080140078 132078 134080
148080120082 118084118080.1.18084 "

. 1240861200861 18084:114084 112084
© .4'180881180921180901180881 18090
" 136078120078120078126076120072

112076110076 112080112080112080 .
132100124100122100126100130100
'118080118080120076114078118078
130090 130088 130088130090 130090
118070118076 118078 112080112080
122056 1200701150681 13070110068 "
112076112074 110073 1100756110076 .
110068112064 112068 104076108074
" 140080138080 132080136082 132086
120094 116090 1200901 18088 1 16096
116084 1120801040881 16084 1 12084

I 130090128088120090120084i20088_

138090128092126086130090130092
118090110088118082116088110082
~118080110076 120076 116076118080 -

- —128080128080128084124080124080 _
o 144098140100140098140110140094 -
'.128098132096132098130096130098}*'»
108084108078108076102070108070..:"
140084 142084 140082 130080130080 .

112070110078 108082 108080108080 L
118086116086 116084 116082114082

.. 124084 120090120090118092118088 o

124080112080112076116078112076 :

122080120080120082116080112078
"138092 138100136098 32094 132090"
114074116074118076114076114076

138080138090130092128092132092 . "
120084 116080118082 118080114082 B

\

. 122068108072102068 104066 104068
138074128076 120074114072108076
21100070104076104072 102068 104070
1134070132088132080 130078 130082
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g, Raw data for isometric"exerciSe4quadriceps-heart'

rate o ‘ : o o
“Read, 110; 087; 078; 090; etc.
.8
1 110087078090
2 132130110090
3 080075075066 , : o o
- a4 107 120062058 ST Ty
5 113123095070 : o o
6 . 140096072060 -
7 150133092090 -
‘_pa 101117080060
g C 112112087072
BT S 10 095093079060, -
: Sl ' t1 . 13212208%065 -
. - . 12 108100087058 : , o
13- 115122098073 - .
14 113087072066 , T ‘ o
ST 15 133138093074 N - '
o .18 - 117118082075 ‘ o o : :
o 17 090104076065 .
18 160145102085 '
.18 125105065056
T -~ 20 11512508004 7
oo a2 133128095057 S
.22 174181110106 - .. AR o
23 090095085063 =~ . .. '
24 140100080060 Lo s

END OF FILE
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Raw data for. 1sometrlc exer01se quadrlceps blood

pressure A .
Read 140/110 (systollc/dlastdﬁlc) l30/lOOr
120/88, etc. ’ ' '

1 '140110130100120088136100
2 134110140100152110128 100

3 - 168110150110158124 148096 . o g

4 180138190120160110142096 o , 5
5 0 160110160120142110130096 - ‘ o

6 "184110182108148088 140080 . _

7 . -150110155128142100144090 ‘ S ‘
8 170130170115158 120146098 ' o

9. .1 162120150115150100136 108 -
10 150118160106122100116074 .
11 180130192124160110140084 . ¢ -
12, 150098148110128088120084 = - . o
137 1150094 142100144092 128086 ‘
14, 152104 142104136090 122090

Sl 180 160110166116 140096 134084
D [ +160124148114130090 120090 R
SRR - 170 . 154120160120140104 130096 . .- Sl m
RIS |- S 160120160122136104124090° = . : >
S e o . 172124115108148090 130094
rle20 N 210140178110140110130084

N SRR 150116 1501181240901 18072

22° . 1152099143092134 102130099
'_237“THQ132100132090120078108076 B
.24 "172130164115136090136086“"

END OF FILE T R
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 11.: ‘Raw data for 1sometr1c exerc1se hamstrlngs— . f
;. heart rate - T T |
Lo Read.lOO;_096; 085 085; etc; S » ‘ !

100096085085

T 2 123095085087 - o
§ - 082063070073 -
- - 108105058055 - . .. ah

1
2
3
3
‘5 135098080076
6 135076065062
7 . .7 150147088078
8 . 115089070063
9 . 105105073065
t0 .7 .098087067060
117 108122078058
©o12.0 . 1240982075072 -
=13 " 093093080070 SRR o T :
4. . 087087077076 . S R
- 15 . 150138086081. | - N T
16 124125065055 .
C17 070 080078066073 . -
180 130110067060 -
19 125085050043
200, . 103100063063 . . -
“o2070 117118078055 PR
220 155145100094 . R TR
.@_9123;_g 094082066062 . - -
24 116103082063 ;
ENO OF FILE :

.
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.Rawvdata fdf'isometric‘é2¢rciseehamstrings¥ |
'blood pressure L S ERER o
' Regd-(lAO/llo-(systolic/dlastollc); ;42/}10,
etc- LT | » . R - Coet E . . .

~ P

/140110142110138098 132096
”148}20120096128084112088. . : .
.16211217Q120149096126090.a', e ]
170133160jao14n092130090 o R ‘
150120122100128096 120090
'+ 180110155096 140084'125080
: 1401i5155110144100128092
'180118150f10150098142096
S ,f'155112160112136102]32096.'
LoAo _’142092149110122084110084
R :-168110160118150090L36084.
) "._1JBJ14132090126672120078*
T T 368120128092128084120088;'_
14 'r148102126t06|22088118086'-f__
©15 ‘190f3815813ot38088122082-“
6 - 1561301501101280901 18084
A7 : 160128140100142098136098
18 (-'.1760921420981240801180723;‘
19 +17Q122142100 140088 130090 - L o
-20.--{-15212015513o138094118034?; Lo
Lo21 . 1 178110152108130080110068 . - - o
C122 fﬁ“'150100136096118080112018 L
23 4u2110124034112010108074-} e
et 24 :1'170130152J101500961400§8 o
Y ENDOF FILE: e T T ey

© oo n BWN .,

P
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\
13. Raw data for 1sok1net1c rest \ ‘ I _
(@) mean blood préssure (V28 -V36) . ’ 'ﬁﬂfw\

(b)) modlfled tension time index. (V37 V45)
(c)"pulse pressure (V46—V54) L
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14.‘ Raw data for 1sok1net1c exercise - o
(a) mean blood pressure (V37—V48) : .
(b)’ modified tension time 1ndex (V49- V60)
(e) - pulse pressure (V61 V72) : .
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16, . Raw data for 1sometr1c rest- hamé%rlngs

' (a) mean blood pressure (Vlg- =v20)- . A
th) ‘modified tension time index (V21 V25):;_:”
(c) .pulse pressure,(v26 V30) SRR S
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17.

A{a)
(b)
(c)

250,

Raw data for isometric exercise-quadriceps
~mean blood pressure (Vl3—V16)
modified tension time index (Vl7 V20)

" pulse pressure (V21 V24)
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Raw data for isometric exercise—hamstrings\

- (a) mean blood pressure (V13-V16) ,

~ (b) modified tension time index (V17-V20)
~(c) pulse pressure (V21-v24) -

18.



253

‘Tr

el

-o¥

14
e
e

or

1
‘oz

‘9€

zr

B4 4
‘oe
‘8r

“op

-1
‘Te.

‘o€

[£4

‘te

8888888888

8888888888388 Ss

8

“or

‘Ze

os
@9

(4%

1%

8L

:14

zs

14

‘o

“0%

‘e

(4]
1 14
[s73
oc
ZE

[+14

re

s

14

0z 8@ 00°¢cZ)

96°99 .6 ¢l
9Z° 508 ooﬂl_f
0s 03 Or 10}
YE VL. ve' o8
06 88 00°0OL
08°0L ®O'ce
‘ez 66 CL'€6
08'vs oz'ca
za'vs ow,o»f
¥3°68 »6£6
0o're Or-zos-
Ov.wo.uOm.vm
98 82 00“Li}
00'93 wiig
“ou'se 9z 66
o658 ‘00" 04
ve_mw TL 9Ty
0% 4L 0016
0z:16  Or zo
‘vm4_h nn.nu
.nm..m‘ oo.nm‘
r¥ L6 " 08 8O
ozziy o L

98°954.°0Z" L6}

897104, By EEY
0T L6, om.ﬁnm
9€° 641 92 80C
00§81 95" 96}
oL 0TV 0s ZIL
oz 951 00 sz
0z 601 .00" 8z}
,on.NJ. vy €6}
reicz 00" s8z
29 601 wr.sn.
v0 611 v«uwmr
[ TN % wm.nnﬂ
oz 561 rrotes
08 ITI 81 °sEL
00 894 129}
0S°€Es 00" LOT
9.2z 0001
08 L11 00°CrL |
wn.m__.ommNON
00°991 09:£st -
01101 ve zes
dmfr...nm4na.
TE o€

‘00" oK1

X4

sz

rZz

zs"

vz

€z
sz

- 9%

»Z

Ls:
LS°
o
€T
,hm
=

114

06

8 .

o))

s9

‘58

ol
L9

o1y

‘S8

‘66

96
86

16 .

1Ob |
‘z6 .
LOY

AR

€01

‘68
€01
oy
unm.;

“LO}

68°ClL)

T6'€w.

(s°28

L L%96

95" 80)

€z o
16 ve

§5° T4

957201
95" »0i
£z 66
smf»n

16769

68601

L5 96

TLoEH
LSy

Wn.v—.

9% ZO}

95" 901

-EZ 601

96 04

1588

T

e8-cz1

vz 18-

¢ 604

rszTy

61 °9¢)

68 €14

S5z

1130

1z ez

13- 3 111

ssTI

06" cov

06 €0}
L8 1€}
TR

LR LTy

VTUezy

Le vy

$S'Sh

EZ Lo}

9% '6€}

€s9EL

- 08°£o}

S6°0C

61 ert
Hnw.ON.
Ss g1
s Lev
s des
99" Lk}
8% 1)
esdin,
€58

: .un_.
9496

T L1l
28 5¢1
NYAT T
pn.anw
25" 901
1279z
€5 oel
..wmnua
.On.nn.
hl,mn.w
nn”evw
mm.nNy,
oz ez1:
mw.m..4
A

‘€9

'T9

'8

‘SS

‘€9

¥

i

‘€L
]

‘oL

oL

rer’
e

?ow.

g9
e 7
‘z9

‘9L

‘s§
‘et
.hﬂ

]

‘T8 €01 -9 aw

“Oori 98

00°zs’ 00~ vmw

‘0S1 011 "ZE} - OE} -

- 00"¥E - 00Ty
‘99 TO ¥6 “¥L 8OL-OL L O IRTY
T L 00" »E. 00 8¢
TOOL SPITSSI QLTI 08 811796 S9€} 001
: LT e 00°2r 00°0s
TELOCREVTLIET @9 0N o OE}) "801 "TS) "04)
o L L7 00 PE 00wy
“E9:"001-€0I"P@ @1} P6 'WEL OC) €61 0L} -

R . . - 00" Or 007§
08 'S® "SZI06°°0C) 89 "OF 00} "L¥) Lz}
e T © . 00'8r. 00 rp
L9 .o._.On..n»A.o..uon ‘¥TIT86. Tl L6
S . 00°8E. 00 vy
99 8L OB @6 86 Zr1"00 ‘0¥ 9Zi
ERE I R . . 00" rE 00" 8E
‘S9UGTI KT g n.. oa S9ZLH 0L "08) "OE}:
ST 000y  00°0§

98 €€ 0S¥ unr.oo "8EL"OC) ‘891 "BEY ¢
e . . 00°ZE - DO'¥E
TALL.TLR 19 88 R4 8B 'ZZN 901 9Z)  £O) -
" L ; . 00"TE 00 ww
"08 'E8. €6 '88. "OZL v@ 9ZI'Z6 Wi 0L}
B . ; 00¢r 00 vs
-1 TYLLTRLCOZLEL SZI 06 LCY Ty
o R - 00 Zs .00 09
T9LSTZZLCW0L VB U9EL OB COSI W11 09) ‘04§
RSN e = . 00°9T 00" ¥
L9 19 .Te6. Tre .o__.vn_.nn..o._.Ov_‘~a
S 00°9¢ 00 »C.

‘€L 'S0} SO1 96 ‘ZE) " no_ 9ELTHI 09 T
[P - 00°3r 00 Z§
oL »wn S um TEYITRE C0SEOINOGE @1
C . - 00T8E 00 ry
ELE :.AW.. T6 BZI 001 rri OL} GGE GIg "
: : . 00°'Sy 00°9¢
'S99z ‘sei 0n 'SZL'P@ 0PI 96 5547041 "
ol 00T0E 00TLE

‘08 88 mn, 06 "OCi 98 un_ 004 "ZZ1 "oz
: .00 0. 00°Z&

‘@ mo_ eo. o6 AOn..nm “PYLOEL 091 8L
I R - .00°9€ 00" Py
‘OL. €9 nm..oa 91796 “Ori OZi OLL Zit"
R - : 00" ¥Z 00 vy
TS9US6 rZ1Be IV we “8Z1 96 .°0Cs " OCLY
I R : “O0"9E ' 00 Or
‘68 96 "001 36 ‘ZTEi- @8 en_ o_.unv_ o4~

v

g®

< ®
hd
-

00

oL -

838

838533

’3353@3?

8g

g8

§s?8§8585828

8?8,

3§8§8§

ory

| £4
€T

TT -

r
El

(1}

Oi




19.

Raw data for comparlson of 1sok1netlc and 1sometrlc
exerc1se heart rate

»

D2 OO @0 NO U L WK -

AL o

v

o

@\mi

NN

S
2B

R,

104
145

132,
130

137
410
115
113
135

118
120,

135

108

140
135

5136

162
1125 ..

100.

143

165

115

153
1140

130~
" 163"

135,

L 140°
137
115

150
132

1287

4347

o :‘“6.:;;“
430
1422

145 -

143 -
138
193
123

125

175

168

180
112°

153
138

120
150
130

- 150 -

135

135

127

135

142

t34°

g7
.88

RARN
127
113

114

115

116

1T
118
119,

120

>

125"
140,
137
150
155

183
133 .

115

147
177
.. 188"
T 186
110

132,
80,

107~

113

1140

150
101

112 :

o432
%108

115
113

4330 Ny

ERRY

160 -
A25.

‘115
133

116

i

'

e
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20. Raw dafs for comparlson of 1sok1netlc and iso-

/

OWNOWL WON

210

163

210

198
160"

170

190

160
150

~tgs. .
188 -
190,
168
164
192"
208

188

160

148

“tao.[’-_ -
170 :

162
162

1405
U180
~. 180
180 .
190
EEA - T R
4190,
TO
1707 -
170 .
156 ..

180

192

170 -
199
458
U146,

142

182
140

196

155

© 150

170

210

190

L1700
180

180

180

170

182,
168
160 -

168
158
150

117

118"
119
120

metrlc exercise-systolic blood pressure

. 160

168 °
176
170

T s i
92 . 7 A 2 A
144 ‘ :
- 158
1486
190

170:
192

e
140
134

168 .
180 - : - L
160 L

184
150

170"
162" .
150"

190 -
180
150"
52
: 1_60
T160 |
1154
© 160
172
T 210
1150
. 152

132 -

“ 472

140 .
148
162
170
150
180"

e

140 Sl
180 RTINS o

155
142
168 -

b148
168
“ 148




21. ’Raw_détaffor.comparison of_isokinetic and

isometric exercise - diastolic blood pressure

@O U D WN

v

120

o4
120
102

138

S 130

122 .
120

110
100

110 -
130°

256



22, Raw -data for comparlson of" 1sok1net1c and lsometrlc
exerc&se - mean blood Pressure -

OCRAON B WN -

133,
128,
- 149,
15
112,
BRI =T
126,
o135,
EREAD
133.
. 139
1183,
S 2T
-0,
110
©°143.
119,
- 129.

- 128,
148,
129.
133.
123.
v 138,
1267
'108.
1129
. M28.
135
ST,
155
'138.
;138
ST
137
- 130..
132:
116
T 120
143,

.59
.57
.83
.57
.58
.59
.92
225
.25
27
.93 -
.61
.88 .
.88°
20
.85 .
.54
.53
3.21 B
19
87 3

54

85.

22

§5. . .
88 . .
54
86.
20
207
86

257

170 e S e

21
56
56"

86

88. -
20 ¢

54
52

21

21

21

86 -
22 -
18 -
53 :
53

88

.86

54

87 . .-
20 .

53

56 .
207

53 . -
55
55
19



0.0~ DU BWR -

" 218.40

©237.80

©277.20

257.40
219.20

187.00

218.50
18080
202.50
233.60
225:.60

256.50 .

151.20
A77.10
261.10

287.00
.253.80 -
'259.20

185.00
140. oo
243,

‘267.30
1 210.60 .
228.20.°
. -207.700

©.275.40.
;-252,00 7 -
T 256,50
... 252.00
. 260.30°
195.50: "

.. "255.00 . -

L2440
~'[:199 60
~2417 20

194.80"

205,40
0 243.00
-278.40
243,10

1 274.60
©..304.90
479,50 7 e
.. 177,50
£-273.00
245,00

32340

.279.00 .

168.00

©.260. 10

289 .80

u;zza:oo
.. 255.00.
723400 .
248000
. 243.00
215.80
3‘g~205.20.7 v
.7 .238.50 -
230,40

¢ N

whls

“120

o

187
138"
~256.
215
244
199,

. 264
A48
'-:“240.

©o 138
1814

- 183.
156
128,
... 285-
1. 193
;128
221
212,
~..196.
. 208.
232,
- 133.
197

23. Raw data. for: comparlson of 1sok1net1c and 1sometr1c
exerc15e - modlfled ten51on time 1ndex

- 258
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8833888838888355885388385888585555

>t

'\165:OOjj;
118:00°
122,00 .

1102.00°

10800 -

144 .00
. 110.00 . -
142.00
©.188%00
.112.00

110,00
130.00 - _
96.00. s
82.00

142.00
. 7 130.00
1140.00"

114.00 -

94.00 .

172.00

133.00

134.00

106.00 .
- 108100

88.00 °
155.00

. 122.00
107.00

115 .-00
124.00
122.00
104.00

92.00

. 135,00 -

. ./96.00
713300

- 102.00
172,000 Lo
2, 120,00 T
. 1144.00 g

~ 133.00"

. 101.00 -
L5192.00¢
F162.000 e
110,00 T
191.00° . -

145.00
90.00
+98 .00

185500

160.00° "

7125.00

120.00
136.00 .

: 118.00
94,00
. B4.00

“24 " Raw daﬁé'for'éompariSQn'of isokinetic}apd:rsometr1c ;
. exercise - pulse pressure :

120.00., * . .

122,000
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LA N dreits

Format statement for calculatlon‘of 1sok1net1c ;

rest heart rate

. =
N C . = .
y . o ; . o

RUN NAME “~ . . ISOKRESTHR .SCORES "

FILE-NAME. - ISOKRESTHR - . _'~{¥V fUT‘

-VARIABLE LIST VARt TO VARS4 .
- "INPUT FORMAT FIXED(2(18F3 o/)(1er3 o))
_INPUT MEDIUM DISK °~ S
"~ . N OF CASES : .24 . -. - ' ’
"k,ANOVAR R  WLABELS= SPEED(LDH Méb HI) sv
’ " REST(R1,R2,R3, Ra,ns RG) BY
.TRIALS(T1 T2, ra)/ L
: : L MFASURES=VAR! TO vnnsa
' STATISTICS TALL M .
“ READ 'INPUT: DATA e
'FINISH AP s RN

o~

261
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'2. Format statement for calculation 'of isokinetic rest-
blood pressure . , o

o tolic S ¢ |
(a) sys o; c o S 4 "

'RUN NAME ISOKRESTBP SCORES

FILE NAME _ISOKRESTBP :
; VARIABLE LIST ’vi To vips =~ .

CINPUT FORMAT FIXED(5(1BF3 0/)(18F3 o))

- INPUT MEDIUM  DISK , o
_ TASK. NAME, SYSTOLIC '
: s -ANOVAR ‘ WLABELS=SPEED(LOW,MED,HI) BY
o .. REST(1,2,3,4,5,6) BY _
i R . TRIALS(1.2.3)/ » Lo ’
T A "7 MEASURES=VY V3 VS V7 v viti vig - @
. S R VIS V17 V19 v21 v23 v25 v27 vag -

V31 V33 v35 v37 v39 v41 v43 v4s
V47 V49 V51 v83 V55 v57 v59 ve i
. VB3 V65 V67 veg v7i V73..v75 v77
. *.V79 V81 v83 v85 va7 V89 v91 va3

: , V85 V97 vag vio1 V103 V105 vi07 o .
: . STATISTICS aLL , :
L B ~ ..READ INPUT DATA. S
" FINISH-
' 'q} , .
(b) diastolic
o ==eeol.C N
S ' ,‘ u . *
' \
: RUN NAME" - ISOKRESTBP SCORES .
FILE NAME . ISOKRESTBP . : :
e VARTABLE LIST Vi 'TO vi08 oo :
el INPUT FORMAT  FIXED(S(18F3. o/)(1ar3 oy o
: : INPUT MEDIUM DISK . . I
. , TASK NAME DIASTOLIC - . : e
‘ : . ANOVAR WLABELS=SPEED(LOW, MED, HI) BY
) » ' Ao REST(1,2.3,4,5,6) BY o
SV TRIALS(1,2.3)/ -
o S MEASURES= V2 Va V6 VB V10 V12 via vie
’ ' i . V18 V20 'V22 V24 V26 V28 V30 V32 v34
o o V36 V38 V40 V42:V44 V46 V4B V50’ V52
‘ b - V54* V56 V58 V60 V62 V64 V66 ve8 V70

i . V72 V74 V76 V78 VBO V82 VB4 VBE Vés
P - VI0 V92 vgq V96 v98 v1oo V102
- y V104 V106 v108 °
v : STATISTICS ALL. . L .
e - . READ INPUT DATA | o ‘ 4 o
: g FINISH o . : S

«



3. Format statement for calculatlon of 1sok1net1c
exercise- heart rate '

.
RUN NAME IS0 SCORES
FILE NAME ' ISOKEXHR
.~ VARIABLE LIST - VAR1° TO VAR12 .. . . o
INPUT FORMAT = FIXED(12F3.0) 0 :
INPUT MEDIUM DISK - - B
N OF CASES 24 .
"ANOVAR’ . WLABELS= SPEED(LOW, MED HI) BY TRIAL(T1.T2, T3, T4)/
'MEASURES=VARY TO VAR12
OPTIONS 1
STATISTICS . ALL - S
READ INPUT DATA - .
FINISH ' » - :

K

4} Format statement for calculatlon of 1sok1net1c
exerc1se blood pressure- systollc and dlaStOllC

i
RUN NAME ISOKEXBP - SCORES
FILE NAME ISOKEXBP .

VARIABLE LIST Vi TO v24 .
JINPUT FORMAT FIXED(12(F3.0,F2. O))
INPUT MEDIUM  DISK
TASK NAME SYSTOLIC . e
ANOVAR W.ABELS= SPEED(Low MED.HI) BY
T TRIALS(T1.72.73,T4)/
MEASURES=V1 v3 V5 V7 va Vi1 vi3 v15 v17 ACE V21 v23

STATISTICS . ALL -
TASK NAME D}ASTOLIC : P
ANOVAR ¢ WLABELS=SPEED(LOW,MED: HI) sv

TRIALS(T4,7T2,73,7T4)/ -
MEASURES=V2 V4 V6 V8 VIO Vi2 Vi4 V16 V18 V20 v22 v24
"STATISTICS -  ALL e .
FINISH = ) -

B L TR S S BN
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Gy

2

d g. Fbrmét statement for calculation of iSometric‘restf
quadriceps—hea;t.rate Lo

RUN NAME ISOMRESTQDHR ' SCORES .
FILE NAME ISOMRESTQDHR -
VARIABLE LIST vi1 10 v5
INPUT ‘FORMAT " FIXED(SF3.0)
. INPUT MEDIUM  prsx L
CIF : - (SEQNUM LE 24) GRoupPS={. . . ..
IF - (SEQONUM GE 25 AND SEQNUM (g 48). GROUPS=2

IF " (SEQNUM GE 49 AND SEQNuM Lt 72) 'GROUPS=3
, IF - . ~ (SEQNUM GE 73 AND SEONUM. LE 96) GROUPS=4 - S
S IF ‘ . (SEQNUM GE -97 AND .SEQNUM 'LE 120) GROUPS=5 Lot
TASK NAME HEART RATE .- 7 .7 S o

"ANOVAR - BGROUPS=GROUPS(5)/ .
ARTU , NLABELS=TRIALSX1.2,3.4v5)/
S "MEASURES=V1 T0 vs _ '
STATISTICS ©ALL . I .
FINISH " = ' I c
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t

6. Format statement for calculatlon of 1somet:1c rest-
quadrlceps blood pressure_ : ~

(a) - systolic = L S L L L
 RUN NAME TSOMRESTQDBP SCORES :
- , "~ FILE'NAME DATATSOMREST ‘

VARIABLE LIST  V1.TO ViO -
INPUT FORMAT FIXED(10F3.0)
INPUT MEDIUM:  DISK

JIF R . (SEQNUM: LE 24) GROUPS =1 o o :
IR " (SEQNUM GE 25 AND SEQNUM-LE 48) GROUPS=2 . .- .~ . :
0 IF S - (SEQNUM GE 49 AND. SEQNUM LE 72) GROUPS=3" C S

. IF . {SEQNUM GE. 73 AND SEQNUM LE 96) GROUPS=4"

IF : - (SEQNUM GE. 97 AND SEQNUM LE. 120) GROUPS=S

TASK NAME SYSTOLIC BEEEER R

~ANOVAR - BGROUPS=GROUPS(5}/ . .

o - ‘WLABELS=TRIALS(1,2.3,4, 5)/ )

o ~ "MEASURES=V! V3 V5§ V7 V3.
 STATISTICS COALL e : . :

CFINISH &, e

(b diaétoiic

. , . } , A
RUN NAME ISOMRESTQDBP SCORES . .
FILE NAME . DATAISOMREST ' ’ :
VARIABLE LIST Vi TO V10
INPUT FORMAT FIXED(10F3.0) . R
+INPUT MEDIUM DISK. e ‘ o o L B
IfF S (SEQNUM LE 24) GROUPS=1 .-, ' o @
IF " (SEQNUM GE 25 AND SEQNUM LE 48) GROUPS=2 - ST :
IF o (SEQNUM GE 49 AND SEQNUM LE 72) GROUPS:=3 e :
IF - (SEQNUM GE 73 AND- SEONUM LE 96) GROUPS=4 =~ . S ¥
IF - (SEQNUM GE 97 AND SEQNUM LE 120) GROUPS=S ;
TASK NAME" DIASTOLIC : : : »
ANOVAR. <. ~ ° ' BGROUPS=GROUPS(5)/
» WLABELS=TRIALS(1,2.3.4, 5)/
: . MEASURES=V2 v4 V6 V8 LI
*-STATISTICS - ALL _ : 5 :
FINISH ' o ] T - : S R L
| ,
; [ g
/ 8
' |




.
.
8

~7.

Format statement for calculatlon of lsometrlc

ae
*

hamstrlngs heart rate-

RUN. NAME '
FILE NAME

.~ VARIABLE LIST
“.t INPUT " EORMAT
JINPUT MEDIUM:

IF.
R L
IF
. IF
CIF
L TASK. NAME
. ANOVAR

. STATISTICS °
CFINISH

fISOMRESTHMHR SCORES
ISOMRESTHMHR
V1. TO V5

" FIXED(SF3. o)

DISK ‘ ' S
(SEQNUM' LE 24) GROUPS=1'

“(SEQNUM GE 25 AND SEQNUM LE.48) GROUPS =2 -
'72) GROUPS=3

“(SEQNUM GE 49" -AND; SEQNUM LE-
(SEQNUM “GE 73 ‘AND- SEQNUM LE

" {SEQNUM GE 97 AND SEQNUM LE .

.HEART. RATE:
~BGROUPS=GR0UPS(5)/ =
WLABELS=TRIALS(1,2,3,4 5)/
'MEASURES=V1 TO V5

e ..
CALL N
. fv;:." }
tf‘j§;§ i
= - >.-' e

Lot
. - -
P
N
T
v
s
e
¢ ),

96) GROUPS 4

120) GROUPS=S -

266
A :
A
5 '
o ﬁ].
*
t
1
i
e :
e .
: ”



-8, Format statement for calculatlon of 1sometrlc rest—
hamstrings- blood pressure ' : L

L | '(a)f_sxstollc T _“'_ J f“'f-, -

‘RUN NAME .. ISOMRESTHMBP SCORES, -
FILE NAME . TSOMRESTHMBR - _ D : . C
“VARIABLE LIST- -V1 TO ¥10 . : ‘o T P SN
"INPUT. FORMAT FIXED(10F3. 0)Y e, L ' R
- INPUT MEDIUM. - DISK. . . : D L T T e el T
CIF v_*' (SEQNUM "LE 24) GROUPS—1 e : S e
COIF T e (SEQNUM GE 25 AND. SEQNUM LE 48) GROUPS 2 , R L
CIF D es L (SEQNUM GE: 49 AND 'SEQNUM LE 72) GROUPS= 3. L
'-';IF:')» 7»4 (SEQNUM,GET73 AND SEQNUM LE' 96) GROUPS=4 L
CUUIE © L (SEQNUM GE‘97 AND SEQNUM LE: 120) GROUPS=5" "
O TasK NAME ‘-f sysToLIc’ . : S ‘ RS
‘ ANOVAR B BGROUPS=GROUPS(5)/ "».‘.‘
o SR WLABELS=TRIALS(1,2,3.4 5)/ o
U  MEASURES=V1 V3. vs V7 vg T O
D -~ - STATISTICS AL P N
FINISH - v o v - ' . S

viXb)‘tdiaétdIi¢  o i:t,.;‘{ e

‘RUN NAME ISOMRESTHMBP scoges oL L Y
FILE NAME" ISOMRESTHMBP - - . . e ' .
VARIABLE LIST = V1 TO VIO . - : S T RIS
. UINPUT FORMAT  FIXED(10F3" Q) ST SR i
= C . 0 INPUT MEDIUM © DISK. o e R
N CIF & o {SEQNUM LE 24)'cnoups=1. o
1F - (SEQNUM GE 25 AND SEQNUM LE 48) GROUPS=2-. " v o o
IF 7\':f "-(SEQNUM .GE 49. AND SEQNUM LE, 72) GROUPS= A B
IF (SEQNUM GE 73 AND, SEQNUM LE 96) GROUPS=4 - - . = o
IF . (SEONUM GE 97 AND SEQNUM LE. 120) GRDUPS 5.
“ TASK NAME DIASTOLIC : .
ANOVAR. " BGROUPS=GROUPS(5)/
S WLABELS=TRIALS(1,2.3. Xt 5)f
. “U ) MEASURES=V2 va Ve vB-v10 “ . : e
~ STATISTICS ~~  ALL . : I R O TR
FINISH = o R G e N v u
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rl?Format statement for calculatlon of 1sometr1c'exerc1se—'mr
1. quadriceps-heart rate_:‘ R o A o

,'RUN' NAME: ,1j“ISOMEXQDHR sconss
FILE NAME . + =~ ISOMEXQDHR. - -
VARIABLE LIST - VAR1. TO VAR4 _
¢ INPUT FORMAT - - FIXED(4F3. 0) ..
-~ INPUT: MEDIUM.. . 'DISK S
"N OF CASES - _24 _—
. ANOVAR Lo WEABELS= TREATMENT(1 2 3 4)/
S MtASURES VARY ro VAR4 -
,;,HOPTIONSG S
L :'_.;STATISTICS‘»a ALL
S L READINPUT DATA
S FINISH S

v ,'.»
, f; ;10 Format statement for Calculatlon of lSOmetrlc g;erc1se—iaﬂﬂt-"
. quadrlceps blood pressure:, ‘ T

C(a) gy_s_t_o_l_lg 0 (b) diastolic -

o B ruNsName ”*fzxsomexooep&scones Db TRUN NAME - © - ,ISOMEXQDBP SCORES
" FILE. NAME _ISOMEXQDBP. - "' .. . FILE NAME = ' ISOMEXQDEP = .
VARIABLE LIST .  v1.T0 V8-~ -~ '~ " . = " yARIABLE LIST Vi To ve -
INPUT FORMAT - FIXED(BF3. o) R " INPUT FORMAT. ~ FIXED(8F3. 0) P
INPUT MEDIUM "~ DISK .. S U INPUT MEDIUM . 'DISK ,
TASK NAME' - SYSTOLIC. =~ ' . TASK NAME . DIASTOLIC
ANDVAR .- © WLABELS=REST(1.2.3,4)/ ~ANOVAR . WLABELS=REST(1.2.3, 4)/(
o . MEASURES=V1 V3'V5 viooo SR e e MEASURES= V2,V$,V6,V8
. STATISTICS . r‘,ALL R - STATISTICS ~ ALL. ,
.FINISH : SRR . READ INPUT DATA =, 3 ,
‘ ! * FINISH ; S SR e,




READ INPUT DATA
FINISH. =~

m FINISH

1] » .
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11. Format statement for calculatlon of 1sometr1c R
exercise- hamstrlngs—heart rate » ' >~
l.
RUN'NAME . ISOMEXHMHMR SCORES
"FILE-NAME - . ISOMEXHMHR o
. , -~ VARTIABLE LIST, .,vVARi TO.VARA:
: " INPUT "FORMAT FIXED(4F3. 0)
: INPUT MEDIUM . OISK-
r . * N“OF CASES rﬁA,24 o RORE
‘ - ANQVAR L WLABELS= TREAIMENT(1 2.304)/ v
Co ' MEASURES VAR1: T0 VARJ ~ = _
o ‘_~OPTIONS ;‘[‘1 ‘ B A o
‘. “Jw.STATISTlCS R ALL._.}Ss'Y SRR o
. READ-INPUT DATA . , S - L
o FINISH. ‘ - S
. ) ~., )
120 Format statement for calculatlon of«lsometr1c1”
‘exercise= hamstrlngs—blood pressure L
-,(a); szstollc ] sf.ﬁ_"f;*f,gyf'r'(b)‘ﬁdiastdlica»f
' ‘. v'lt ‘a
RUN NAME TSOMEXHMBP SCORES '~ . '~ RUN NAME - , 1SOMEXHMBP SCORES
 UFILE NAME ' - ISOMEXHMBP SR FILE NAME = . ISOMEXHMBP
" oVARIABLE LIST V4 TO V8 Lt L VARIABLE LIST Vi TO v8
INPUT FORMAT - FIXED(8F3.0) -+ » "'y INPUT FORMAT . ' FIXED(8F3.0)
INPMT MEOIUM .- DISK: . . INPUT MEDIUM ~~ DISK .. .. '
- TASK' NAME " SYSTOLIC . . TASK NAME = ° DIASTOLIC .. :

" .ANOVAR . WLABELS= REST(1 2,34 47/ = -;ANOVAR ' WLABELS=REST(1,2,3, 4)/
s 'MEASURES=V1, va, V5, V7  MEASURES=V2.V4.V6,VB .
"STATISTICS ALL. 0 STATISTICS . ALLS

» R S0+ READ.INPUT DATA
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Format 'statement for calculation of mean blood

pressure, modified tension time index and:

pulse pressure from raw data.

13.

) . G : -
- H % PR i
4 . ..,u,., -3 ; .
FRER T ) .
. T - Awu : 1 . -
8 ; ) ,\
AR S T 1_44 mwm<0 N\u w &<> N L49E 'O V&Wﬂ hdzmol. va‘lqumk mv.hmd.},

.IJ VN ze’ ON mw w— e’ N— O— m w v N nN —N m— h— K15 n— 11°'6°L S € 1L =UVA" hU(dhme&TOHhUZDu ZL-19=1TINS3Y -SNVAL

+=71-0°004 ¢ (4 XA —ON =¥VA° 3QFAI0=NOI1DONNA 09-6+=L17NS3IY "SNVAL:

‘vJ JJd wwm<u wm mm nw —N mr h..mf:n—.w— 6L S E I =UVA >J&~kJD!uZOuPUZDu N—N +0Z=1TNS3Y SNVYHL 4

s mg:; T PCL-ELLITLE-10L=UVA. aav=NOI1ONNd 8V~ LE= »Jwam.mZ<db
.uJ www O VN NN ON 81" 91 "PL ZT1 0L '8 9 ¢ T=UVA >Jamh432 =NOILONNS vC1- €4 =LINSIY SNVYL -

=7 JJd‘wwwdu £EEE 0" mN —N m— h— m— m— bL6 L G E L =dVA ANdILINN= ZOmPOZDu N——|—O—th43mwd SNVAL. .

t#=1.+C-1=535VD 9E-GC= YVAO E4ZL=LVAEOS JHX3INOSTI=3T1= o
4 cw b= mwm<U vN 1= m<> AAO T4 O nmvw'u kd!dOu amxwxomn w4~u m

R - B ¢




l. .
t~
o .
.Ee
gow
O~
(o J]
- Rl
L0000
Ty
N = =]
R o]
S
L @
W T
C0a
3 nl
S
-~ B .
PP
oMY n
—~ 0
3604
< DO
e D
o U -~
5%
4P
oO. -~
CElLo KV
093
- -
o R
Qe
- B0 E
W OY
LPE O
[ I N
HPHoon
. n o
R VI ]
B33
@ wn-n .
Ewnun
MO0
ORS¢
o0 0,

14.

R RS T TRV TS 915

mm> mm> hm> wm> mm> vm> mm> Nm>

\Am, h_ m_

\Aw_ ‘g’ m.

mw> mw> hm> wm> mm> vm> nw> Nw

e D

‘BOLA ho_> w0—> m0-> v0—> !
OSA-6vA mv> LA 9pA= mwm:w<wﬁ

4N n, m_ Lt’oL'8"8 L 9 g prgg: .um4<~a»nw4mm<4Wu;<%,. mh<>02<.
R o : m_m>4<z< 3UNSS3Ad -3SIAZ “INYN - HSVL -
- ; JJAJW ¢mu—ﬁm«h<hm
. 66A B6A " LEA ‘a6A U .
.m> mv> A nv> nv> LPA OVA GEA BEA LEA=SIUNSVIN .~ R
ow o, 6°8°L" 9's" v'e'e .vmdqum» mgum<41uﬂmmwh;. YYAONY
- S S £ m~m>4<2< Itiw INYN HSV L
S R ) A mu~bm~»<hm
. . : 08A 68A" mm> LBA -
> wn> 'SEA bEA nn> ZEA LEA- O0EA BZA BZA=SIANSVIW ,n.., o
EE'TLUII'O1'6'8 L 9 g pp g ¥)SIVIdL=ST3gvIm : .A;m<>o2<
SRR L m~w>J<z< wa:mmuma QQQJm NV3W - L 3WYN SV
R . _ASIG - WNIO3IW 1NdNI
nu [iLzio- vuhnxw nunw o- vunwvowx~u ,»‘zaom.h:az_A
. LA c D B0LA 0L LA LSTY 3T8VIgVA-
S S S 1ISINNOST INVYN 3154
PP muaoum hwumxomu © 'INYN NNY
» LY el
.l .g.o
. “a ,..
._.

.
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Format statement for calculation of mean blood
pressure, modified tension time index and pulse
~pressure for 1sok1netlc exerc1se

RUN NAME - . ISOKEX SCORES - _
FILE NAME ©OISOKEX - o0 ST

; T‘.‘ o . VARIABLE LIsT v TO V72 N : s o L -

INPUT FORMAT = FIXED(36F4.0.36F7.2) : L
INPUT: MEDIUM ‘DISK. . . ‘ T e
TASK NAME = . MEAN BLOOD" PRESSURE ANALYSIS -~

ANOVAR. - o o WLABELS=TRIALS(1,2,3.4.5.6,7.8, 9, 10, 11, 12)/ C
Lo % . MEASURES= v37 V38 V39'V40. V41 V42 Va3 v44 V45 vae V47 vag
STATISTICS . -ALL:® .. T B B o
.TASK NAME - . CLOMITL ANALYSIS i. :
ANOVAR : * - WLABELS=TRIALS(1,2,3.4 5 6. 7 8.9.10. 11 121/
Lo T MEASURES=VAg. vso V51 vsz V53 V54 vss V56 V57 vsa.vsg V60 :

CCSTATISTICS » .« 7ALL "7 o » e

~ . TASK NAME .~ _"PULSE pnessune ANALYSIS h,ﬁ e ,

*ANOVAR .. . WLABELS=TRIALS(1.2,3,4.5.6.7.8. 9 10,11, 12)/ : S

S C MEASURES=V61 V62 V63 V64 V65 V66 V67 V68" V69, V10, v71 v72 S

,'g'_’“STATISTICS,"¢A AL , L

SOFINISH o 7oA .-531 ';‘lv ,h-

'f,Format statementbgor calculatlon of mean’ blood
pressure, modified. ten51on time: 1ndex and pulse

. pressure for-isometric: rest-quadriceps and: | ‘,;g;ﬂ'ikf?

tlsometrlc rest hamstrlngs -eq'1~,__,'.,,-.,3=5v'.;»j;jj”w~v‘

s URUN NAMES ISOMRESTHM. SCORES .+
TR I FILE NAME = 5.~ ISOMRESTHM .- o o
e “';';’w';"- VARIABLE 'LIST - vi TO. V30 R
L . INPUT. FORMAT “FIXED(15F4 0, 15F 7., 2) f .
L INPUT. MEDIUM - = DISK ... S S
"TASK NAME: . “MEAN BLOOD . pnessune ANALYSIS SRR
ANOVAR "‘,; “WLABELS=TRIALS(1.,2.3.4,5)/ ~ « ~ =
© L T"MEASURES=V16. V17 V18 v19 V20 L
Sl STATISTICS YoALLs
Sy TASK ONAME . MTTL )
ANUVAR : g_'_- ‘WLABELS= TRIALS(1 2, 3 4. s)/
MEASURES=V21 Va2 v23 va4 v25
STATISTICS . CALL
"TASK NAME" - - - puLSE PRESSURE" ANALYSIS
,ANOVAR S WLABELSATRIALS(1.2,3.4,5)/
G Lo T MEASURES= V26 V27 V28 V29 vso
Lo STATISTICS o AL R
S UFINISHO L




17,

%ormat statement for calculatlon o

pressure, modified ten51on time in

- bressure for isometric: exercise -
aﬁd isometric exerc1se-quadr1ceps

@

1

~“RUN'NAME -

FILE' NAME
VARIABLE LISY

"INPUT. FORMAT -
©INPUT" MEDIUM

TASK -NAME-

.”ANOVAR -

: SIATISTICEi‘

TASK ‘NAME "

ANOVAR "

vfﬂ'srnrxsrxcsgfe
sk

ISOMEXHM SCORES
ISOMEXHM
V1T V24 . :

L FIXED(12F4 O 12F7 2) ' g
DISK :

_MEAN BLOOD PRESSURE ANALYSfS

(3

f meaff blood
dex  and pulse
quadrlceps

. WLABELS=TRIALS(1 2,3, 4)/

MEASURES*V!G Vg V15 V16
. ALL R
CCMITI

WLABELS=TRIALS(1 2.3, 4)/

ALL

: e ;'”3MEASURES=V17 vig vig. vzo
- -STATISTICS -~ . g
. TASK NAME

- _ " PULSE bksssune ANALYSIS
" ANOVAR

- WLABELS= STRIALS(1.2,3.4)/
- MEASURES=V21 V22 V23, vaa.
AL

R

273
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" 18.  Format statement for comparison
. “lsometric exercise - heart rate - . ; o

(a)-

<vf-]f;’FINY5HE“'

o

| of isokinetic and

jStatementjto"get raw data'COmbinationvdf' L

- maximum isokinetic:exerciseW(firStﬂexercisef; ;;

© bout) .and maximum voluntary contraction -

:in:isometric;exercise Kusing-*ﬁmidaS)35Q’

c ey

.'READ;EILE=ISOKEXHR:FORMAT¥3X¢13.VARfiﬁLABEL=HEART1VCASESfJ-24'"'

" READ FILEZISOKEXHR FORMAT}}SX{IQ‘VAR*i'LABELeHEARTZxCASES=25%48-"

~-READ: EILE=ISOKEXHR FORMAT=27 I3 VAR=1 (ABEL=HEART3 CASES=49-72 .,

- READ -FILE=] IMEXQDHR FORMAT =13 vAR=1 LABEL=HEART4 CASES=73-9§

*'READIFJLEsr.OMEXHMHn-FORMArxra.VAnajILA35L=HEAR75 CASES=97-120" "
leTE_FILE=H£ART10'FORMAT{IG,VAR#JCCASESiALL‘f, B T e

R

- RUNCNAME . COMMEART D SR IN T N R

 FILE NAME 0 ° ,COMHEART =~ . e g

VARIABLE LIST “yy ... o T e LT 1“1C;;_;

INPUT FORMAT ' FIXED(F3:0) .
-« INPUT MEDIUM " prsk- .. " . =~

.

SUBFILE LTST: - Henert(243}H£AR12(é4),HEART3(23),HEARTA(QJ),H§ARI5129), e

D ONEwAY .o .,v1erasuarrpsS/RANcsssscHerrs/~.,
| STATISTICS. CALL o T

AT



'19{“ Format §tatement for comparlson of 1sok1net1c

and 1sometr1c exerc1se ‘systolxc blood pressure

S . o N v

(a),¢statement to get raw data comblnatlon of T

! \J,ng"imax1mum isokinetic exercise’ (first- exerc1se%,nvf'j RO

~" .. - bout) and’ maximum voluntary contractlon in® .o T
S ~;1sometr1c exerc1se (u51ng * mldas) ;u.wb,\f[;j S

i

| . v'AVD-“ V\'\f o ) : L i R R S
iﬁvREAD FILE’ISOKEXB? FORMAT'5X§I3 VAR" LABEL SYSTOL!C! C‘SES" 24 :.'

L. READ.FILE=ISOKEXBP FORMAT=25K,13. yAR=1. UPBEL=SYSTOLIC2 CASES+25-48 -
¢ 77 READFILE=1SOKEXBP FORMAT=45x 13 VAR= 1 LABEL=SYSTOLICY CASESs49-72
o+ REABFILE=ISOMEXQDBP FORMAT=I3 VAR=1- LABEL = *SYSTOLICY, CASES+73-96.
s.vl.l7 READ FILEXTSOMEXHMBP FORMAT<I13 VAR=1 UABEL= =SYSTOLICS CASE<-97-120
S UWRITE. FILE=SYSTOLIC10 EORMAT i VAer CASES=ALL S ;
S 'I'FINISH L , st . . .
R ;- B T .
:o ) v ’ ;
- o s
. a[ 3

:ﬂ,d@

L {b) statement to compare 1sok1net1c and lsometrlc,f*tﬁﬁj,}f{*L]
- :. . exercise by .one way analyses of varlance T A
'(usxng *. spss) : : B e Lo

- RUN NAME. . . =C0NSYSTOLXC e E A IR TR EU " SN e A IR

. FILE: NAME - 1.c0M5vsroL1c SR e e T D

- VARIABLE LIST A R A;;Quz -

- INPUT. FORMAT - FIXED(F3. o) T ,‘»_, B R . !

7 INPUT 'MEDIUM " DISK, | ‘ ,,g

' SUBFIVE LIST -sv510L1(24) SYSTOL2(24) SVSTOL3(24) SYSTOL4(24) §W570L5(2a) $

. QNEWAY™ V1.BY SUBFILES/RANGES-SCHEfFE/ ' S L e T e

. STATISTICS ,]E,HALL A T T :;_r‘,f,_g- canEe AL
FINISH - - T T S S T ‘ly‘- L IRSTRCRE S SR T

i

Do

N




‘ . D - i -~ ~ . « -
. - . B S 5 M
o R g . ' S~
Se B . \ LR o ‘-A\\\‘ - ‘ L
- ‘:;;M_“ T T T T T T R - haas 2 7 6 .
\47 - - .
N \ '.‘ B ‘
T

.20, Format statement for comparison of lSOklneth and” IO
' -1sometrlc exercise - dlaStOlLC bloed pressure»wv-swz SR
TN “\Na) statement t\\get raw data comblnatlon of RIS
o maximum isokinetic exercise (first exercise =
' \\\bout) and maximum voluntary ‘contraction in’
1sometr1c exerc1se (u51ng *. mldas)J Lo

RN R IS

‘ NIl T .
o "READ FILE=ISOKEXBP sd§MAT-ax 12 VAR®1 LABEL!DIASTOLIC1 CASES=1 24(
“ . . READ FILE=ISOKEXBP FORMAT=28X,12 VAR=1 LABEL=DIASTOLIC2 CASES=25-38
- e o <READ FILE=ISOKEXBP FORMAT=48X, 12 “VAR=1 LABEL=DIASTPLIC3 CASES=d49-72
Lo -, READ FILE=ISOMEXQDBP FORMAT=3X.I3 VAR={ LABEL=DIASTOLIC4 CASES=73-967
‘ ' . N READ FILE=ISOMEXHMBP FORMAT=3X,T® VAR=1 LABEL=DIASTOLICS CASES=97 Azo‘-
" WRITE FILE*DIASTOLIC1O FORMAT=I3 VAR=1. CASES*ALL :

N , \,*‘,w;‘l' T o et T e

2ot f(b) statement to compare lSOklneth and 1sometrlc ;

SR ”'-Q exercise by one way analyses of varlance U '5
I (us1ng * §pss) ;”-_ SN SR

. RYN NAME =~ COMDIASTOLIC
© FILE NAME ~ COMDIASTOLIC S ol :
+ VARIABLE LEsT w1 R o o D
" INPUT FORMAT . FIXED(F3.0) - e R
INPUT MEQIUM  DISK ' - SN NG
. SUBFILE LIST DIASTOL1(24), UIASTOL2(24)~DIASTOL3(24) DIASTOL4(24) DIASTOL5(24)
W ONEWAY . : .~ Vi BY SUBFILES/RANGES=SCHEFFE/
: ’ STATISTICS ALL - S R A
CFINISH . . o : IR o I >



21,; Format statement for comQarlson of 1sok1net1c and |

R 1sometr1c exerclse. mean blood pressure R i

o . - el il o o]

A ,a,‘bgy(a) statement to get‘raw data comblnatlon of - R T

max1mum§lsok1netlc exercise’ (flrst exerc1se % .I;TQF- s 5
bout) and - maximum volun ary contractlon 1n ERETERSAR - ;
..;jlsometrlc exerc1se (USIHQ * mldas) e L //‘,

el e ‘kREAD FILE ISOKEX FORMAT (7153 F6.2 VAR=4 LABEL =MBP | CASESH 124 T
T " S READ FILE=ISOKEX FORMAT=(T182.F6. z‘leR-1 LABEL=MBP2 CASES=25-48
o . T . " READ FILE=ISOKEX FORMAT=(T210.F6.2) VAR=1 LABEL=MBP3 CASES=49-72
: - =+ READ FILE=ISOMEXQD FORMAT=(T50,F6.2) VAR=1 LABEL=MBP4 CASES=73-96 i
ot ... READ FILE=ISOMEXHM FORMAT=(T50,F6 2) [VAR=1 LABEL=MBP5 CASES=97- 120 .
e a ¥~fwnrre FILE=MBP 10" FORMAT=F7 .2 VAR= 1 CASES=ALL."

LFINISH L - : . T e e ‘i*'f‘ I T
CreesTop '-"_,/7ff’f?j‘»-‘gz‘-::‘f,y*x\\_“,: Lo ST

'1statement to’ compare 1sok1net1c and 1sometrlc\\ S _
. ,‘5- exercise by ‘one. way. analyses of Varlance *’?IV.\*>f>l;' R
S - ”\».\4 (uSl\I\"* SpSS) . o o SR S R S

i

S U RUNCNAME . coMMBP

Ce e e T UFILE NAMET o cOMMBP

e o o UL T VARIABLE LIST W9 :
o R "INPUT 'FORMAT - FIXED(F7. 2)

‘
£
PR AR
LR e

INPUT MEDIUM: - DISK-

ol . . SUBFILE LIST . MBP1(24), MBP2(24) MBP3(24) M8P4(24) MBP5(24) i
- ‘ . e 7 ONEWAY- V4 BY SUBFILES/RANGES SCHEFFE/ . S
.. . .STATISTICS - ¢ AL S e
v FINISH o S s ' ‘

5
&



. B . . L - T ‘ 4?_\\,'- . ». . ,‘.. .,.v . 'Q‘" ..!‘.'.-u“}‘ B
T2z, Format statement for comparlson of isg 1net1c and ;fff—w‘
' ‘ 1sometr1c exercrse —:modlfled ten51on ime 1ndex Sl

S L (a)i;statement to get raw data comblnatlon of

R LR - maximum isokinétic . exercise (first exerc1se
: '+ . bout) and. maximum volun ary. contractlon in

L lsometrlc exercnse (u51ng R mldas) -

e ‘ N R e BRI
S T S L T e T SRSV
: PR e - A U B SR B P T N : . N ‘ ! . .
BRI R .- M S R \ WL CoA O ot . | ot C

ONRESUI _"READ FILE=ISOKEX FORMAT=(T236 F6. 2) VaRs¥ LABEL=MTT11:CASES 1-24
v READ FILE=ISOKEX FORMAT=(T264 Fe 2) VAR=1 LABEL=MTTI2 CASES=25- 48
o s U Reap FILE=ISOKEX FORMAT=(T392.F6. 2) VAR=1 LABEL=MTTI3 CASES=49- 72
BT R R READ-FILE=ISOMEXOD-FORMAT=(T78.F6f2)'VAR=1 LABEL=MTTI4. CASES=73-9¢
L e . READ FILE=ISOMEXHM FORMAT=(T78.F 2) 'VAR= { LABEL =MTT1S CASES=97- 120"
. WRITE FIL£=urrrvoo FORMAT=F7.2. VA ,cqfes ALL P
~FINISH.

.1f . %; v Sl o B : ?}5';'} o ;,[i_-/

. "" s oL N C . . .‘ i Co o 3 "‘1..

o _{jjﬁr(b;?ﬁstatement to compare 1sok1net1c and’ 1sometrlc
T Yo . ‘exércise by one way analyses of varlance R
ST ~ (using *’ spss) S T TR T T T

, v . v S

v

AR P AR [ T IR L e
SR S " RUN NAME " COMMTTI . . R f.,' R
- FILE NAME .- . COMMTTI S

- - VARIABLE LIST - vt - -

-5 INPUT FORMAT FIXED(F7 2)~, L B T TR S
. - INPUT. MEDIUM- ~ DISK’ ‘ ‘ ~
SUBFILE LIST ~ "MTTI{1(24), MTTI2(24) MTT13(24) MTT14(24) MTT15(24)

ONEWAY ~* . "' vy BY SUBFILES/RANGES=SCHEFFE/ : _

g.o_m'i'n A WWN

. - STATISTICS = . CALL - SRR rv_-‘
a 10 FINISH T JE R
" END OF "FILE PR T S SRR



STl iag) 'Format statement for comparlson ‘of 1sok1nétibfandff;'“'
T -”t[lsometrlc exerc1se pulse pressure T e

.\Ezi(a)_

CRUN NAME &:'ou“p'p' ol
< FTUE NAME : - - ‘ s s ST e e
. VARIABLE LIST - v v:"' N -‘f\— R T T

' :SUBFILE LIST. PP1(24),PP2(24) ] PP§\§:) PP4(24) pp5(24)

statement to'get raw. data comblnatlon of -
‘maximum 1sok1net1c ‘exercise’ (fzrst exer01se

tric exerC1se (u51ng * mldas

) u_.u‘

'b*FORMATé(Tio7;Fé{2)1VAR51“LABEL:PPQ“CASEséba-sé’-nv1'-_.\" o
READ FILE=TISOMEXHM FORMAT=(T107,F6:2) VAR« { LABEL PPS. CASES 97 1201f{.;1~ “
,j WRITE FILE-PP10 FORMAT F7 2 VARai QASES=ALL '

FINISH O _ LI b

‘exercise by one way analyses of varlance
(u51ng *, spss);:'

GoMPP

INPUT FORMAT FIXED(F7 2) -
- INRUT MEDIUM DISK -

v I !‘:. .

JONEWAY - v BY SUBFILES/RANG
STATISTICS R ALL
FINISH S

SCHEFFE/ o

. b";

‘“bout;fand max1mum voluntary contractlon 1n Sl ;
iso S :

statement-to compare 1sok1net1c and 1sometr1cr"

e




