 ABSTRACT

GRAY, J. G. Effcets of limited and expanded rest intervals on the Navy Physical
and Sport Science-Human Performance, December

Readiness Test. M.S. in Exercisc

1998, 63pp. (M. K. Miller).

“The purpose of this rescarch was to examine the cffects of variablu rest intervals between
~ events on the Navy Physical Readiness Test (PRT). The test consisted of push-ups (max '
2 m), curl-ups (max 2 m) and a 1.5 mile run or 500 yd swim. In addition, Borg’s Rate of
" Perceived Exertion (RPE) was recorded afier the 1.5 mile run/300 swim, Subjects

included 117 volunteer male (n = 102) and female (n = 15) active duty and reserve Naval
- personnel stationed at the Nav_a!"Rcsewc'Cemer,.La Crosse, WI. Rest interval between

. :-.c\?'cnt's' ranged between 2 - 4 m for treatment condition 1 and exactly 15 m for treatment
~condition 2. Subjects were divided into 42 subgroups to minimize the effects of age, B

gender, and past performance. There was a significant relationship between rest interval
and run time (p = .004) and overall test score (p = .029) with treatment condition 2
recording the faster times/higher scores. There was no significant relationship between

rest interval and curl-up, push-up, or Borg’s RPE scores (p > .05). The finding that
there was a significant (p = .004) corrclation between rest interval and run time on the
PRT suggests that all energy systems act in concert with one another as a continuum.
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CHAPTER |

INTRODUCTION

Background
Physical ﬁ'lneSS has long been a source of immensc pride in the armed services, The
 ability of personnel (o survive boot camp and overcome physical hardship is well
represented in both film and literature “The Green Berets, Full Metal Jacket, and An
' Officer and a Gentleman are all cxamples. .
Although special programs such as SEALSs, Diving, Airbomé, and Green Berets have
4 history of '1"equiring above average acrobic and anacrobic power, the Navy did not .
establish a general physical readiness test for all service n1émlbelt""s until 1984 (Chief of
Naval Operations, 1990). The Sccretary of the Navy's first attempt to standardize '
~ physical readiness came in the form of Operational Navy Instruction 6110.1B which
established the Health and Physical Readiness Program (Chief of Naval Operations,
2001 e , .
~ The program eventually led to a semi-annual test for all active duty and reserve
personnel below the age of 50, not medically excused, in all fields, and included the
~ following: .
1. Sit and chch_- a measure of flexibility (touch and hold toes for 3 seéonds).
2, Sit-ups - a measures of muscular strength and endurance (maximum in 2

‘minutes).




_ 3, _Plish'- ur.is _—-'a mcasurcé of muscular strength and endurance (maximum in 2

' mimllés),

4. 1.5 mile run - measutes stamina and cardiorespiratory endurance.
1 addition, the Chief of Naval Operations has established height, Wcight, and body fat
nercentage standards (Chief of Naval Operations, 1990). f .
The Navy's of ficial policy for conducting the Physical Readiness Test (PRT), as
‘mandated by Congress, 1s "To ensure the operational effcctivéness.d the Navy,evély
member shall achieve and maintain standards of physical readiness and participate in a
' lifc:stylc that promotes optimal health. This pt'ogr'al’n s designed to support and

~ enhance .... to perform routine and emergency tasks” (Chief of Naval Operations, 1990,
p.1). The Chicf of Naval Operations expanded on this lliemc i -a messagc' Lc all Niwal .
bersonnel st ating, "We believe physical ﬁtnch_.also enhances job performance and _

~ stamina, reduces sick time, decreases risk of heart discase and other illnesses, and
improves military appearance. The improvements have a direct, positive im'pact on and
cnhance readincss" (Director of Naval Personnel, 1995, p. 1) The test is used solely asa
measure of physical health as emphasized in the first portion of both quotations. "The
Physical Readiness Test was never intended to be a job related performance test. [n fact,

~ except for a few specialties, most Navy jobs include no physical fitness criteria"

.' (Ginburg, 1997, p. 14). _'

~ There are many s;mns which require the u‘se'of_' both lhe a’naembic and aerobic

power. An argument can be made that success in combat also requires a well developed




 capacity for both of these systems although this is not germane to the stated seneral of the
. '],m . : . .
I lmq been smd lhdl it is uscf ul to COIISldGI cnct gy tmnsfcr as a contmuum (MoArdlc
dlCh, F [, & Katch, V L... 1996). Al one cnd of the contnmum :s_ lh’e aemblc power '
' qystem Wthh snppllcs thc nuum 1ly of cncrt._,y 1cqunemcnts for Ionf, lerm ac,.lmheq of
moderalc to low intensitics such as distance runnmg. -On the ol_her 2nd of the spectrum
are the ana’cr(ibic glycolysis and phosphate systems whiéh supply t_hc majority of energy
 requirements for short term activitics of high intensity stich s sprinting, However,
virtually all activitics require the capacity of more than one system depending on
intensity and duration (McArdle et al., 1996). '
. . Purpose of'lthlu’@
C'urrmil Nﬂval i|1Slr'L|cti611 *'1lldws-re'st 'i'htermls bciween evénts to vary belween 2 and -'
iS mmutcs as dlrcctcd by thc lest proctor. Fl1e purpose of lhls rcsearch 1s to cxamme thc
cffect of varlablc rest mlcrvals belwecn evcnls on the N..wy PRT Throug:,h tlns research,

'lhc authcn wnshes to detcrmme ? bcltm method of measurnu_., thc true hcalth of ench

'cncrgy system for thc bencﬁl of thc U S. Navy As an mtereslmg addlllon {o lhc study,

: Borg_.,, : Rate ot" Pclccwed Exertion (RPE)was also tccorded
. ypolhesm l
" The hypothesis of this study was: there will be a relationship bétWee‘n the rest
interval allowed between events of the PRT and the final acrobic performance among

active duty and _Ircservc members of the U. S. Navy.




| Busic Assumptions
The‘ basic assumptions Qf.lhis' study were:
- 1. Verbal encouragentent had A 'similur-cffcc'l on all {ests.
2. The number of personnel participating ih a given {rial period did not affect }
“the outcome. . I -
; All subjects were healthy at .lhe lime of testing,
Environmental factors between tests were not significant, -
" All subjects gave their best effort.
Personal preferences such as'_sleep,-, diet. and aitire, left t(j' {he discretion of the
individual subject, did not affect the results.
- Delimitations
 The study was delimited to:
1. All subjects were active duty and reserve members of the Naval Reserve
Center in La Crosse, W,
; 2, All_ Stlbjc_(:ts were considered to be volunteers and not chosen at random.
~ Limitations
The following are limlitati'ons of this study:

. The-s'tfudy_c':m_sis_lcd of a sample of active duty and reserve Navy personnel

‘stationed at the Naval Reserve Center in La Crosse, W1,




] he followmg lcrms arc uscd in th study:
Actwe Duty Undel conhnuous wultcn obllgatlon to thc u. S ll‘lllllat'y May be
'immedi'aldy mohi:lized upon-Iﬁqul'_Ordcr..of QA COn‘nmissi'Oncd officer (Umted States

Naval lnstltulc 1996) _

Acrobic Puthway [‘hal pdthd}’ whwh cnds wuh OdedllVC phosphorylatlon 0[‘ ATP.

Requires thc presence of nxygen ("l"l1ibo'clc'a}z& Patton-, 1998).

~ Acrobic Power - The highest oxygen uptake measured duving a given test and expressed

in oxygen per kiloram pcr mimgt'e'(Bou_lay, Loﬂic, .[-[&11hel-,.'L¢blanc & Bouchard, 198"5);

. 'Anncrobic Pathway - The process that trams(‘érs etiefgy to ATP using only glycolysis; A

process that does not require oxygen (Thibodeay & Patton, 1998).
~ Anacrobic Power - Thc highest mechanical energy generated during a3-5speriod

(Boulay ct al.* 1985)

Chief of Naval Operatlons Semor Naval Ofﬁccr currently scrvmg Dlrcctly supervlsec; '

. .all adminislrative matters within the Depa'rtment_of the Navy (Un’titéd States Naval
~ Institute, 1996).

‘Chief of Naval Personncl - Senior Naval Officer currently serving in the Department of

" Personnel. Dircetly supervises all personnel matters within the Department of the Navy

~ (United States Naval Institute, 1996).
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~ Physic 11 RCddl ___5_[ A:stnndmﬂizcd p'h_ysicali-l‘imc'ss test si111ilat*.10-tl1e Presidential
'Phys'icn'l Fil‘nﬁss' Test administcred semi-annual ly’- lo-all active duty and reserve Naval

' ---_-1'.:(,150111101 (Opclauonal Naval ln..stlucnon !990)

- Rcsuw, l"cxsonncl uUndu wntlcn ohhballon lo thU 'S mllllm Y. chuucd to complcle _

"_.'48 l‘om hom dnilq .-md ONg 10 o 14 day trainimg, pcnod per yeat, Moblhzalmn 1equucs an

' uctof C‘onycss or P usndcnlml order (Umlcd Statcs Nav ll Instltute, 996)
-_V()2 ,m- : lhc funhomﬂ eapncny of tlm cal dloncsmratmy systcm 10 dclwer blood to thc '

\\’Olkmb nmsclcg duri ing m.-mnml wmk wlnlc mumlaimm:, mean arter ial blood rn essutc

(Pincivero & Bompa, 1997).




CHAPTER 11

" REVIEW OF RELATED LITERATURE

: Introduction
'f‘hb purposc of this rcsmrch was to cxaminc the effect of variations in 1est inte‘rvuls-
hclwccn cvcnts on tthnvy PRI llnou;_.,h lhlSlcSCmCh, lhc author allcmptcd to . |
' ducnmmc thu optnnum mulhml of mcasut mgp the truc ¢f ﬁcwncy of cuch encrby system .
'For thc bulcﬁt of thu U S. Ntwy This clmptcr provldes i\ rovww oi lclnlcd liter utul v and
~ will focus 0n ﬁvc Areas: Ru,cnl Illslm y ol’ Phyblcal l*ltllGSS lests, The Relationship
- Bclwccn thc Ihrcc [*ncng,y Sybtcms, Actrobic Cnpaclly und Anucloblc I’erl‘ommncc,

_Amicmhlc Lupucﬂy und Acrobu, Per f0| m.;mcc, and thc Rc,lntlonshlp Bctwecn

RCSURCLOVGI)’ and Almcrolm//\uobic Per fommncc.

I{r;gqj_l slmy of l’llyswal A 1tncss I‘csl_

In 1958 physu,al ﬁlncss Lducnlors dcvelopcd the AAIIHPI‘RD YF’I whlch were used

. cxtmswoly in pnbl:c schools as o measure of‘ physwnl hlmss. [‘hcse curly cfl‘onts were
not developed lhloug,h V:l]ld tcscmch. In lulct ycnrs, these tcsts were modified multlplc
times nml through valid w;(,mch, hcuunc lhc, bas1s for the l’:esulcntiul Lhullengc (l‘)87),
I’rudcnlml I*ltncssﬁmm (1992) and (he Chl}’%lbl AAU l"hysncnl l*llncss est (I992) .

'(Buumgarlnu & .lnckson, ‘)‘)5) Appendix K smmnnncs these lesls

The Army Physncnl l*mms Test (API I) i snmlm (o the Nnvy I’Rl and 18 cuncmly '

inuse. The APET requires s’oldicr’s to perform push-npﬂ' (nmximum lwo minutes), sit-ups




(maximum (wo minutcs), and o 2 mile run. As an alternative an 800 yard swim or 6.2
- mlle sluuomuy l)lcyclc clbomctm test may be suhsl:tutc(l Fo: thc 2 mlle run in ccrtam .

cucumslancm Unllkb thc Navy, the At.my allowq bclwu.n 10 and 20 mnmtes resl

' hutwcon events at lhc dtscmuon oi thc ofﬁcct m~clmr;_.,c (Dcpnrlmcnt of thc Almy, 1‘)92).'
"The Nivy PRT is outlmcd n C‘haptcn I, ullows belwccn 2 und 15 mnmtcs :cst bctwccn
cvcn't-s.' . . . . .

__{_c;__ ONS np Bcgwuu :

The iuncuons oi‘ the llncc cher g,y syqlcms (e well documcntcd in htcl ature, ltis

? _commoniy n;,rccd that the body relics on three basic pmhwaye to prowde the cnclg,y F01

 exercise: A I P CP syt;tcm mmctoblc gycolyt;ls syslcm und the aumblc 1,1ycolvllc
systcm. Sh()ll mtensc bouts ol LXCICISG are powcrcd by the mnucdlalc A ['P- CP syslcm
]hc maximum cnpaclly of the ATP-PC p..uhway i the hor mul scdenlm-y A 1s cslmmtcd
tobe approxmmlely 45 kJ and prowdcs fiel for about 6-8 s. The nlmcloblc blycolyllc
pulhwny 3 capacuy i about 150 kJ mul prnvidcs mcl fm nhout 1 minute (Sencsse, Loxtlc, :
, Bouchur(l & Bouluy, 1988) In lhc ucnolnc glycolylic/Boln Oxldutton pmhway, whlch I

! provudcs st,l,mﬁumt I’ucl between i() seconds and 1 mmutc, lhc qunntny of llpul twnilablc

for cncrgy S ulmost unlimited (Mcmdle et al,, 9‘)6)

‘Garcin (197‘)) sludlcd lhc aerobic und mmmoblc rcqulrements of 800 mctci runncm '
"’I‘mining |')r0grnms I“or 800 melet runiers include signiﬁcnnt nmounts ol’ both acrobic and
- mmcrobic work. Llilc 800 meter runners lyplcally have g g,ood acrobic and anacrobic

“capacitics, Guarcia reported that nerobic mcmlmhsn‘n nccds about 90 to 180 s to bc fully




nmbilizcd while the zﬁuicl*obie mClalmlisni is alrcady ticlivc in the first few scconds of

_ wmk As the duruuon of cxclctsu muuaqcs, lnghm amoums of ac:obnc chergy s uséd

. Anacmhlc nmlnhohsm only ;nuionmmtw dunm,cxcrcu-,c of very. shorl dumuon An

' cxcrcisclusting for u_bou't Zmint'ltcsis performed using cquu_l a_mtnmts of acrobic and
- “anaerobic cncrgy. I
T homson mui Gmwc. (| ‘)8 l ) wnductcd a4 sludy uv.uu, hu,hly trumcd spl inters,
) ma uthon mnncw, md unttmnul mnlu blll)[CCtS ns & conltol (0 lcst unauobtc cncl,g.,y
xpcndilmc dmm;_, treadmlll spunlmb k omlccn nmlc suhjccts ng,z.d 19-23 years were
studwd Subjccts sprmlul on a motor- drive lrcmlmlll clevated lo 5% g_,r..ldc lndmdual
' '_ tnnnmL, spculs wmc sulcucd on the lmms of wlmt lhc qubjccl could sprmt tor 60 70
'__bu,ondq hcforc rcm,lnng:, cxlmusuon. bmprmm,ly tlm lcsult* revealed ulmosl 110
o (llf lctcmc hclwu.n thc gloups uuolncully llu, IS S ucpemhlutcs I.or tolul ncrobu, t,nmg:,y
- _ conlrilmtions werc 18.2 Keul fm" thc:conlrols, 18.9 Keal for the marmhoncrs, undl?.?
Kcal for lhc: sprmturs. The nulhors wncuncd wnh the currcnt pnrudu,m lhul supct lor

ucrohu, powcl of lhc hlghly trnmcd uulurnnw mhlclc has hccn shown to be of minimal

| udvnntm_.,c in shmtlcnn. m!cn.,c exereise. llowcvu they also l‘ound thm 02 Lonsumptmn

mcmuacd Imcurly over lhc sprint tc},m*dluss of the lruimm._,

Bc:ulny ot ul (1985) examined lhc nclnuonshlp belwcon pcrformuncc lests of power

and cupncily o(‘the three nmjorcnergy m*oduclmn mechanisms in untrained ninles and

females. A maximal acrobic power test wis nerformed on o cyele ergomeler and was '

~defined as the total work output during a maximal 90 minute nonstop exercise period,




T hc lLSl was puformcd on i | l'IOdIﬁLd Monmk ubocyclc I“he maxmml unacrobtc tests

__wcn, ussessed wuh llm,c maxmml cr;,oc,yclu ciforts Im;lmg, 10, 30, and 90 S (Wingatc .

tcsl) - 1 e unalyt;lsol lhc wmmon vununcu l)ClWLLIT {csts tevenlcd that thu‘c WaS 4 ucnd
toward ncmlm ulpdcuy/pmvc,r dcpuulcnt on lcsl dutallon lhc tcst rcsulte supporlcd th.c
nolmn of i micbmtcd Lﬂblj:,y connnuum . .
i SLI’ICSSC ¢l al (1988) c\ammcd lhc mlalm Lontrllmnon of thc vanous encrg,y -
_ dclwcry syslcms (lumu_., nmmnml L‘(GICISb tcs{q of short dumuon Iwcnly-ﬁvc mal.cb .
were sulnmucd to & VO,,,,m test :md I0 "&0 nnd 90 sccond maxlmul cu,ooycle lcsts. The
25 nmle%uhjcc,ts wué Cross- wunlry hklblb, hmthlétcs, and spccd skulub* VO;, oy wns
: lleGS&Ld wnh an uutomatc.d systcm tlnom._,houl the trials. Rosullmmhcutcd thnt duun;, .
thc 10 su.oml u.,sl thc relitive contributions of the various cenergy syslems Were 53, 44
and 3% l‘m Lhe phoqplmgcnm, glycolylic, and oxldmwc pulhwuys 1cspcctwcly .
Estimations (br th<330 SCCOI\ll.wSl wcrc 23 49, mul 28% antl I2 42, und 46“0 [‘or the ‘)0
-sccond lost mpccuvclv [)unng the lmal 15 sccondq of the 9() stcsl lhc uembtc -
I comnbuuon :cprcscnlul 81‘/0 of the lotal cnm,y cxpmdui. Serresse and his colleagues
' Lstmmlcd thut after 60 s of huwy work, over 80% of llu, wmk output is dependent on lh@
oxidmwc ener gy p:oducuon. Ilu.y wlso ¢ wnuludcd that O, consunmllon incxeascd
lmcmly over an ull oul sprint dmmb the first 45 8 lhuq suppmling tlw work of’ lhomspon
' und Gmwc (198|) . '
Hnwlcy und Hopkins (I‘)‘)S) nrg,ucd for the eqtnbliqmucnl of two separate um oim

powcr gystems. T I\cy bcllwcd the umhttonul view of only tlucc encrgy *;yslcms was 100




snmphsllu. Instead, they ptoposed that the Oxulauon of cmbohydmtcs dt]d hplds should
: _ bc le:,m‘dcd ils lhc lmsns of two i‘uncuonully dlstmct acmhlc;)ower sy‘;tcms* the acl oblc
N _E,l)’COlyth syelcm and the acrobic lnpolyuc byt;lcm. I*ach o[. ‘the pathways has unique .
clcmcnts, i'niudclition Lo some cm'nmon componcms.. 'l"h'us'. thé mmeroblcand ucroblc_
, L,lycolym, syqtcms share llu. puthway 101 the lncukdown of blyco;_.,cn to py! uvalc. Ihc
_uu ohic g,lycolym, and hpolyllc systcms slmrc the pathway for oxldatwe phosphmylallon' _ '
In thc nntochondt LA, T ho authors ohsuvcd that all c:im 2y syslcms haw, substantmlly
dllﬁ.lcnl metabolic pulhwuys hul qucslloncd whclhcr tlu, mucroscoplc mncllon of lhcsc
pathways, undcr cllf t‘m cnl comhlmns provulcswf ﬁcncm 3,10unds o be consuicrcd
distmct T Iu,y concluded lhul tmmmb sludlcs havc yct to ])l(WIdL. unequwocul cwdmcc
' of thc mdcpcndcncc of thc mmctobn, slycolytic systcm ' since activities that cngagc llnq .
- palhwuy alsocnbagc (he phosphnbcn or ucmhlc ;,cholyllc |10W0t systclm and that .

._u(crusc Inslmg, more than OI‘IL mmulu 3 moslly powcl cd by thc perobic syslcm .

Koziris ct al. (1996) examined llu. extent to which ucmlnc powct could uccoum lor

pcrtorlmmcc during a 30 :, mux-cffort lcst. Seventy- five physwnlly active men uml

_ womcn LOII(‘IICIC(I atre: ulmlll {est for acrobic power and thc Wim:,utc est fot mmcloblc

. puwer and fatigue, VO, . WaS mu\surcd On o  treadmill prior to the Wnu,nlc Lest, lo
LXE““IIIO the rclnuonsh:p huwccn ncrolm uml anacrobic powcr at various phmes of lhe
(est, mcun powcr output was dclummcd for thie ﬂull 30 s, nnd both 15 s scgmcnts, lhu

thrcc lO g chmcnls and all six 58 ecglmnls. The uulhms rcpmlcd that the contribution

of the auohic cmrgy system increases wilh the mcrcusinb y duration ol’ the unucrcrbic




power nnd mmcrolﬁc'ca()ucily tests. This suppotted the carlier findings of Thompson and

Gmwe (1981) mul Scncqsc et al, (1988) They conlcmdcd improvingaerobic power
would not lu, ahig ;,hly of !‘cc.twc way 10 nnpmvc pcrfonmmcc unlcss thc sport nwolvcs
events lasting longet than 15 S Or durmgrcpcm(:d cfl“orts; of shorter dura;:on w:_lhom ,
“adequate t'ccovcfy. . I

Lcnckl (19‘) /) cxmmncd the 1cl‘monsh||3 hctwocn ]'}h}'SlCd] chmautcnshcs and

“ m.rolnc and unm,mb:c capucmcs n wiestlers. I*lﬂccn malu chstlcl& complelcd A VO2
i test on i L}’LIL c:g,onmcl to test i\CtOhIC cupactty atd o Wm[,alc anacrobic powel test
o nsscss unuuroblc cupacily I‘hctcwcrc m,mhcnnl cm rclnllons bctwccn ur.,tohlc and

mmcroblc capucity whvn t,\prcsscd in nhsolutc lerms. thn acroblc und nnueroblc .

LuplIClly are cxplcsscd N 1c|mwc terms, no su,mﬁuml mwclatmm were I‘ouncl He

comludcd that an Inere 1I5C it VO2 o LO!\lI‘lblIle lo mucascd In mmcloblc powu hut cnch

N eher s:,y syblcm ncts us Il‘-‘, oW cntlly with no Lnug,y syslcm 18 1csponsnblc for 100"/1 of the
_w()rk..-

-~ Acrobic Capacity and Anaerob formance

MCAtdlc et ul, (I‘)%) hypolhusmzd lhul c‘CCICISG o! mtumcdlatc mtcnsny pet formed

. fm Slo 10 minutes, such as mi(ldlc, distnncciunmnb. swunmmg, ot huskenm!l wsulls in
a greater demand for acrobic cnergy transfer, Consequently, ut:rohic possnsscs provide

the important ﬂnnl stage for energy (ransfer, particularly if vigorous exercise contmucs

ton swcrai mmutcs. With m,rolm lrmning,, ccllulnr adaptations prowdc fot ! high rate of

|uctmc turnovcr. Accumu!ulion occurs only m In gher ¢ LXGlCiBC levels, This |mtlm1 IS
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'Csscntially th‘é.sﬂ'n’uc_l‘o't'_traincd”subjccts éxccpl lhizl the l_hreﬂ101d for lactate buildup or
~ blood laclutc tlncshold oceurs al A Iug,hc: percentage of lhc nthlcle s acrobic capuuly

b hllb [ cxccl under lhcsc condltmns, A puson muc;t posscss 0 hu:,h capacnty fm both
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' f_uclolnc and anaeloblc tmtnbohsm.
Ilukkmcn, Rahklla, and Alm (!985) exammui whcther thc powct ptodnced dmm;:,
varioits phnScs in 60 anacr()bic tcsl on 0 lncyclcergmnctcr roﬂected training
.lmckbtound or: dlffezcnl musullm llblc dlsmbutmn oi’ powet hﬂcxs, bodybmldetq, dnd
wucsllcts. Icsum_, Was ponmmcd on u Monmk blcyclc et g,omctc:. lhey med tlmt thc
"--.AT‘P and (‘Ile qphtum, might | l)c su(’ ficient lo make mmm contribution to lhc hlst I 5 5.
'woxk nlthom,h mtrnmusoulur luolale uccunmlulmn mny OCCUT A S00N 8 10 sccomls of
_ ISllpm muxtmul cyclc cxcrcisc. Ihby ulso found wndcmc of the lmporlancc of aclol)lc . |
- ulpucuy dunm._, s {he later phuscs of stwnuouq una{,roblu pm formnncc. Aclobic capumly
hclps meet thc unauobm cnergy dcmandallhom,h tlm exacl umounl of the ener gy .

| (Ichvclcd WIS dlf Ilcull lo dctct mmc.

In f later study, Hukkmen Kuuhancn, und Konn( 987) cxmmncd acroblc and

_anneuoblc per I‘ormuncc utpnutu,s in 14 elite mulc wcu,ht lifters on a hlcyclc cugomutcr
. VO2 Ly WAS dctcnmncd by mcusuung thc mtcnslty of the exuclsu mctenqccl mml
cxhnustmn (8 12 miuulcs) llu, atcr olm pDWu was lcblcd by « 60 $ Maxit N nwusmcd
on hicyclc crgomclm., 'llu, poOwet oulput wis compulul for ench 15 S intcrval dmmb the

test. Ihcsc t‘csulls supportul !heu cmhcn ﬁndmgs (llnkklncn ot nl 1985) tlmt ncmhnc




- energy pt%oduction”dm'ing the later phases of maximal glycolytic anacrobic work is vital

o mccting lh‘e cnergy dci_numl. '
Pmuvclo zmd Bompu (1997) c,xmmncd the cncrg,y wqmrcmcnts to pmllcnmtc in
| Amcncan Footbull l*tcwously, it had bccn Jssumcd tlmt i‘ootball IG[!CS pnmmly on
:llluCIObIC sotqu of ener j,y Ihc mthona hcllcvcd lhal playcts must have an uclobtc _-
cupduly o prowdc powci Hnom_.,lmul 0 ptolon;:,cd nm,mntlcnl dumllon aml {0 recover
qmékly after ehont pnuses Locn! muscular cndurancc 1S mccssmy to provide conmstcnt
per Iornmnccs clunngtcpmltcd mnmm._, m Im,h spccdq. Ilullman, Bcrg;;torm &Mclcnnan- _
Aliduqon 'S slmly (1967) argucd thut he time to wplcmsh mtrmnusculm C‘P storcs v s
m il mm_.,u from 55 10 ‘)()s (as utcd i Pincivero & Bompu, 19‘)7) Ihiq 15 far g ;:,m..ucl tlmn ,
the 25 1o 4() S of 1ccovcry normally ulldllml dnrmg, 0 loothull game. Powcrs & llowlcy S .
study (19‘)0) sug;,cstcd thul lupcuted hig g,lnntcnslly cxorctsc mcomoruung 1 br 1ef‘ penods of
' tccovcly, like I‘ootball mlw n,ly mom on tho glywlyliu pnlhwnys l‘m llsum iy
prmlunlmn llmn thc 10% ptcwously hchwc'ri (.Lw cited 1N Pmuvcm & Bompa, l‘)97)
uknhath, ]nukt, mul I ujmmoto S study (l*)*):a) nportcd lhut the mujor ity oi mjurlcs
. 'o:,cur towurds thc Iuttcr slugcs ol the g,amc whcn plnycrs may bu lcss hkely {O usc pl open
form or rcm,t qulckly to il\’nlll Imnml (ns cnlcd N !’mcwmo & anpu, 19‘)7) Players lhul_
dcmnnslratc 0 rcduccd nhilily to utilize oxygcn durmg recovery muy nerense thc -
likelihood of I‘ulu@uo. The comlnnunon of unplovcd quhqumc rusymhcms and lactic
' uudosiq hul‘l‘crmb would allow lhc fuotlmll playcr lo noIe cfﬁcwntly produco ATP

during the game. These findings were sfimihir Lo Colquhou_n and Chad (1986) who studicd
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clite female soccer players in which they concluded that areater emphasis could be placed
on the acrohic power system for training,

 Locke et al. (l")‘)'?)"comhlc:ted 0 })liysiOIOgit:'all and mcdi'cul review of _Sqtmsh b to -

_pmvldc 1cn<;onab!c suidelines for nmnml nnd salc pmucmuuon m squash. l"hcy 1cpotlcd

. thul thc nature o! lhc mlcnsm, und cxploswc aauwly puuems which clmmctct 26 squash

fis dcpcmlml on a well dcvdopul ahaer olm, Lnergy syqtcm . llowwcr, squush ulso places

a hu,,h dcnmnd on thc acrobic systcm lcn cnclgy tlclwmy dunm:, pluy and tccovcny Ihc
uuolm demmuls for squush are slg,mncunt g,wcn thc rcpcl:twe lug,h intehsity mlhcb und '

that the bmms are condmtcd over |0n;, peﬂocls of tlmc involwm, far ge musclc g,loups and
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gcnuulcs hig,h huul I lles;. In addilion, they rcporled uuu pluycrswnh llngh ncrohlc -

.'cxuusc anucmcs will havc i glculel loluancc for prolom,cd |cpelllwc nclwlty nnd
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_ ucpcncnw lowcr detmands on lhc Iacuc unuclobiu syslcm. Therefore, it maoy be desnnblc '
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N 1’|nucr0bio cncrgy_ sourccsf
. Al l obie C‘n lcit' N GIOML l‘cll‘ MANCe
Ihu American Collc,g,c of Sports MC(lleL coutions ug,mnsl tcstnu, cmdlmcspirutoly _
endurance after asscssing muscular fitness (which clcvhtcs h'cnrl'ralc) sinc'c i t’mnptm_luce
l _ IINILLUNILICSIII (lslcmnmnb it nullviduul‘s vuuhmcqmutmy cnduruncc qlulus puttlullmly
- whm subnmxmml lests nrc used (Mahler, I*wchchcr. Mlllvr.&\’mk 1995). Lnlc,l.._
McAr(Ilc cl al. (1996) supportcd this posmon stﬂlemcnt by claiming that thc umc period

mccssm y for rccovuy can be great wlu.n CRCICise nwolvcs I signlﬁcant mmcmblc




o -componuu Ior lhlSIC:ISOIL, llmylccomlmndcd that mmctohu, |‘)0W01 lmmmg should

occm Al lhc e oi thc condmomm:, ‘;D%IOII, OlhchlSO !utu_,uc may hmdm OIICb 1b|l1ty
tr;j_ pcrf ot Suhe;cqucnt ' acrobic ftrai'nin g,

Hickson, RGScnkocllcr,_ and Brown (1980) cxamined whether heavy resislance
nmmn}, increa 408 cntiu’mhc‘c. Ninc hcallhythcn, 18 m 27 years old vo]untc&ed (or t'hc -
sludy Nom Imd bu,n luunmg wg,ulmly 101 0 nmnths or lom,c: bul WeIe uctwc n
rccrcationul sports. "'["hc' prolm:ol oi’ lhc study cOnmstcd of 5 (lays 01_ wclghl lmmmg_._, N
'- wc.ck I‘or 10 wcekq. VO; e WAS mc..u,utcd on both a ltcudtmll and bu,yclc bct‘ow .md
uncl the trmnmb pioyum. lhc nmc e LXhHlISlIOH mcrcuscd 47% o the blcyclo and 12%
o lhcucudnnll nﬂc: trmnmg, lho avernge VOI - mmcuscd 4%. Ihc nuthors hud o
- mnvcntlonulc\planuhon u,g,mdmg_, the nu.chnmsms tusponsmlc for thlIlbluth(l

_ endurmm u\pacnly They su&,bustcd lhat higher comcnlmuons oi A TP md CP al lest,
' gcutcx uvymnllc cupnuty lo mmdly lusynlhusmc A [P l:onnnunuhalc SOUrCes of
antg:.,y, mul Erualcl musculm hypctlrophy mueusclcmlumncc. Lutcl lloup (1991)
lcportcd snmlur n,sults whcn .e,ludyuu._, moderately lnunul swlmmc:s. His msults showcd_
' _llm'_t anacrobically trained SWilmers improved anucrobic capucity un_d.cnerg-y_ release
Whilé maintaining endurance systems characteristics. "Fhis " Ay mean that the endurance
and anuerobic gystems can adapt independently of ote another and that cach system s

ﬂcmblc (o mlu[)lutmn.

Gultman Wurd mulllugun(l‘)&) wmpurcd tho physmlog:,lcuicffem of f progmm ,

ol‘ coml)int.d mmnm, ¢ and cu‘cml wcnght tmining with pl'Ogl (A of cuunt wdghl
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' lrnin"ing. Thirty-six ["cn'u_lles"nn't_l 41 males were examined. Maximal acrobic power was
 assessed by measuring nmximum oxygen u'ptu'kc achicved on a treadmill and one-
Itpt’:liti(in maximmm lbr hcnch:prcss and leg prcss wcrc recorded pre-und posttrn’mm& ;_

. SllbjCLlS were mndomly aq:;u,ncd o one of lhl ce i 0ups* cireuit 1un-wc,|;:,hl llannns_.,,
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" _ . umnlwcu,ht luumn’, and wnuo! lmmmg mtcnmly WS thtcollmcs a week for !2 -.
wt,cks.l Ihc utcultwm;,lﬂ lrmmm_., L,mup puiotmui l2 lS rcpctltlons it 4()% I‘o: ‘%()

- I‘Ollowcd by 415 rest, “The eirouit run-weight _gr’oup c’oniplﬂlal in 30 s of r'u'nmng' '
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following each 30 s of cireuit weight training, The running speed wis selected to chicit at

least 60% of the maximum'hcm"t rate. 'The results revealed no differences between the
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were cf ﬁ,r.,lwc in mcucusnm; lhc maxlmul ncrobu, powm aml nmscular sllcnglh. VO;, iy
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~increased 22 and IG% tor mnlca und females u.spcclwuly in the mn-umnl wug_,hl
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- ummng,, und 14 und 1()‘/. i thc cnuul wmghl munnu_, 5I01I|). All nmcuqcs were
su_,mhcunt wmpnrul to the contml gtoup Ihc uuthom t.oncllldt.(l that running proy M .' '
_ combined with cit‘cu_il wcightlruining und tl‘m’l circuit wcight lr'aining alone are cllcctwc .
uand equal (0 improvemchm observed for maximum aerobic power, strength, mul in body _.
- composition. -

. ‘I contrast, Karvonen, Kentala, and Mustala’s qlud‘y (1957) exnmil’lcd'lhé cffects of
hig._.,h mtcnmly sncn;,lh trmmng on umlmwanulm iuncuon. An expcnmcntul gmup o{‘ ®
-umruincd nmlua weto t.ompurcd to h control group L()tl‘-liSiil'I!, 3 0f 10 unlmmod males,

Ma\unml oxygen uplllkb WS nmnsmc(l durmg il conhnuous ncndmill lesl hul‘orc and aftet




- lmmmg Cmdmc output waq mcasmcd using a CO tCl)ILillhtm, method bascd ot the Fick
" pnnuplu. lhc u\pcmmnlal 1,|oup (¥ uncd on Nauhlus exereise muchmcs 3-4 limes per

wcck 101 l(: weeks. lhc one- u.pclumn max for cach excrcisc was measmcd befmc and

. -ut“lu tn,slmg, Slll’)jCLlS pcl lmmcd 8-12 wpcutmns of cach exercise lthll},h the lramm;,

. 'pmg,mm. Wcu,ht Was addcd us Sllcnbih Icvcl Hwtcasn,d Subjecls wcrc cncourag:,cd o

'mm'c as qtuukly s poasﬂ)lu to lhu next nmchmc afler complcnm, A exelmsc. Ihe 1GSll|tb
' mcu!cd 2 50% mucuse in upper- hody st:ung,th and d 3’%% increase in lowc:-body
qucn&,lln Mnxmml oxy;,cn uptuku vnlucs dl(l nol chun;,c bu,mﬁcunlly whether cxplcsscd

“in ubsolmc ot miatwc lctmb Sucngth ummng l‘mlcd 10 |)lOdUCL subsmntml lllCl*CileS in

o VO2 .y Ihc aulhms tcpontcd (hat lhc % VO 2 dunm, lunmm_., may not be hu:,h cnough

: lo produw incxcnaui cuuhov thllla’l hlnu:.s Ihcy nlso reported llml the mlcnsuy ol

_ exereise |clnlwc {0 \/()2 ,,mmuylu, the most nnpmmnl qum in pmmoun;,, L,ams in \/O2
o und thc tlncshold cxcrusc mlunsnly mwssnry {0 produw culdlovusculm trmmng y effect
is uhoul ()0‘/0 of the heart mtc reserve (as c1lcd In llun h,y el al,, | ‘-)84) In cssenuc, lhc
-uuthorq LOHClll‘ICd wnh Alonn, Ilo, lws m\kt und Mlynshltu (1978) who studicd the ofl‘ccl
of mlmsny on nmxnnnl uuolm powu i youm_:, I‘cmulu:. lony s<,dm1lm y females (nge

;  |8 20) wctc dwndul into 5 test gr otms ullu an mllml V()ztlm lcst Gloup l conduclcd
lmimng 4 duys f wcck al 80% VO, - {,I oup 2 wnduucd lmmmg, 12 days o wcck m 60%
VO, et L,roup LO!'IdllLlLd ummm_, 4 duys n week ol 80% VO2 . mull group 4 wnuluucd

lmming 2 days u week at 60% VO, o Group 5 was o control ;,roup. Ihcy rcpmtcd thut

hllumly of‘ 60% VO, st wnh n heart mngu 0[‘ 140 I‘i() hculs pu minulc S cl‘fcctwc o
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. ' improvc ;_VOI ane ’I‘his study ind i'i:atcs' {hat intensity may be mdre' important than
[‘mqucncy i mmmvmg‘ Oz,m. - . ' '
Dmbbs and Maud (1997) aascsscd peak ;wmbm and pcak mean anaet ob:c
pe.fonmmcc cupucity of racing cyclists* Nine expericnccd male cychsts volunteered for
the study. Subjects pertormed all tests _o_n'a Monatk bicycle ergometer mo'd'iﬁe_d with a
ritcing saddle, droppcd handle bars, ahd pedals equipped with tog clips and straps to -

, ,uc':c()t'm"notl'me cleated cycling s_ho'cs; Tesl protocol | cdnSistcd ofal mimllc cyo_ling

warn- up agmnbt a1-kp 1031slancc at 80 1pm. At the end ol minute 5 the suhjcc,ts

perfor med lhc Wingate test ugamst n resistance of 0.075 kp per kt, of body welg,ht Upon
, wmplclmn of thc 30 s ngale tcsL thc tcsmtuncc WS lctumed l kp and the subject

pulalul il sulf connolled paw Fo: . Snnnuth und it 80 rpm for an addmonul 8, 5
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minutes. At minute 15 5 the pcak oxy;,cn uptukc tcst wils beg,un by muonqm;_., the

ma.lsmncc Itom l to 2 kp und subscqucntly |11ucnsnu, 1 the rcmstnncc by 0,25 kp every 30

5. 'The test cmicludml _when ..tiubjccls could no l'onger_ maintain the reqmrctl pucc. Test
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protocol Zbegan witly am-idcnlicul -5 _|11i|1111'c warn-up. ’I‘iié pouk-oxygen uptake test bcgun- .
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al mmulc 5 uud continuied as in ptolouol . Upon complullon of the pcak oxyg,cn uplnkc

B lest came & IO minute m,uw, recovery ulcntlcul 1o p:otoco! . Imnw(lmtcly after this

. lccovcry pcnml the Wm;_,atc |Cbl Was uclmimstu'cd and the subu,ct was nllowcd to cool
down. ,’l"hc c1‘itci‘i011 for maximum pet‘lbrmuncc during acrobic power test was attainment
of a respiratory exchange ratio of 1,05 or greater, During the anacrobic test, peak power

was determined to have been obtained as along as the highest value had occurred during




the ﬁlbl 58 ofcxctmse.

Df'ztbbs and Maudrq)ortcd no statistical_diffcrcnces in either -

, "puak oxyg,c,n uptake maximum wmklnad aclncvcd during the aerohlc test or Elt’laClOblc

- mmm power output bctwccn the 2 plotocols. Howcvcl, there was 1515:,111ﬁcant dlffcwnce

' betwecn both protocols in pcak anacloblc powcr output the hlj,hel valuc being 1ccordcd

1 plotocol 2 They stated that the rc‘;ults nullcatcd that a combmcd tcst dt‘Slt_.,l‘led to

cvaluate both acr srobic and dllxlelObIC fitness of competltwc cyollsts can he used w1thoul

"c_onccrn that onc test might interfere with the other, ”p'rO'vlided the aembictﬂst comes first.

Tankq and chnscn (1998) conducted a wwcw of hterature on runnmg, cyclm ’ dlld

swimming pert‘onmrice. .Tltey "fou'ndthat re”sislancetraml_ngor the addltlon of resastancc

' trjaining_-to-a’n ongoing endurancecxcrcise regimcn inéluding running or'cyCIing,-

increases both short and long tcrm endurdncc capamty in both qedcntary and trained
individuals. They -tiy'pothesimd that the improvements 1"nay-be lmked to the ability of
resistance training to a]te: myo fibrc sm:z and contractile propetties, which may increase

' muscular force producuon Their review supportcd the traditional view thdt endurance

_ "tmmmg - creases the ablllly to per Form low ioad hlgh repetition exercise, but only

_marginally affects muscular strength and anacrobic power. In contrast, chhson Dvoonak

and Gorbstiaga’s study (1988’)'f0und that resistance training improves ability to perform

high load low repetltlon cxercme but only mdrginally,affec:'ts endurance. However, they

2180 observcd that fdsler, Iar;_.,er, any stlonger fibers genel ate more force, reststance-
{rained runners may be able to exercise longer at each absolute submaximal work rate by

reducing the force contiibution from each aclive myofibre or by using fewer of them. In




~conjunction, a stronger type | fiber may ttllow_res_iSt'anee-_tmined_runn_ers to delay the

,recruitment of less ef ﬁcienttypei_l (ibers ('as eited i 'I"mtka and Swensen, 1998).

- Rcldttonshg 1Recovery/Rcst : ll(l Acrobic/Anaerobic Capacit

MeArdIe cl arl. (1996) stated thut 'ex}taustiVe exercise with a 's'i_gnif’teattt anacrobic
‘component, results in lactate aecluttulatien and requires some oxyg’en uptake to

| 'rcsynthe'sme 3 pomon of luctate baek 10 g,lycog,en. I“urther the OXY!DG“ dCbt which is the

. recovery oxygen uptrtke or Exccss Post Exerctse Oxygen Consumptton (EPOC) reﬂeets

both dlldCI'Oblc metabollsm of previous exerctse and the resplr'ttory, c:reulatery,

" hormonal, ionic, and thermal adjustments that oceur duttm, recovery, Longer pertods of

anaerobtc gxereise are pertermcd Al the expense of laetate aeeumulatton in the bloed and

active musele a8 well as the si g,mﬁcant dtsruptton in phymologtcal Process. In tl'nc;

situation, recevery oxyg,en uptake consists of fast and slew components and considerably

more {ime is lequtred 1o aehteve eomplete reeovery The rate of recovery follows a

. ,logarithmie curve, deereasing by about _50% over cach subsequent 30 s period until the
oxygen uptake returns to a preexercise level. In addition, experiments with humans have

shewn 'ne substantial repleni'shment of glycogen 10 minutes after strenuous exercise even

though blood lactate levels were |educed

Dawson, Fttzsunmons, and Ward (1993) exammed the relattonshtp between repeated

sprmt ability and perfonndnee measures of .fteroblc work eapaelty to power. Two groups

N of 'stt'bjects were tested durmt, eychng (6 X 6 s maximal efforts) and runmng (6 x 40 meter

| maximal 'effort). Rest betWeen effo_rts was Itmtted to 30 s. The tests were emrelated wnth




mmumhic}powcr (cycling: WOrk done in 10's, running: 10 'a‘_md 40 metcr spri_n't time),
mac:obic capacuy (cyclmg' wmk donc n 305, runmng, 400 mctcl sprint limc) and
moblc power (VD2 ,,m) Absolulc SCOICS (cychng._., ; work donc Ino cfforts, tunnmz, lotal
, Itimc for 6 cfforts) und relative scorcs (cycling: pcrccm dccrcmcnl over O cf iortb) WCI'C '
examined. The nbsoluletcslscores correlated'with all chrgY system i'?C!‘fﬁl‘m'a“CC , .
. o nicasurcs but most slrong,ly with mmcrohlc power They rcp011cd that pcrfornmnce of
rcpcaled sprmts sccms to be dependcnt anacroblc power and anaeroblc capacnty as wcll as
acrobic powcr. Thc slrcngtl1_' of the rclaltonshm appcars to differ when the test
performance is measured in absolute or relative terms.

' Rbbinson ct al, (1995) examined the ef fécts of rest interval manipulation on weight-
- _"trainin'g induccdallcrations in’ b(‘)'dy cmnposition MCASUres, maximum strength, vertical
Jump helg,hl vertical jump power mdcx measures of cyclc powcr and hlgh mlensnty
cxcrusc endurance over a 5 week period. Subjecls WeI'C dlwded into 3 g ;:,roups Group |

had a 180 s rest pcrlod C:roup 2 lml a90s 1cst pcrlod Group 3 had a 30 S rest pcnod

Al'lh'Ough all groupsim’provcd, the data' supp'orwd_ longer rest periods for greater increases

:in maximum strength than shorter rest periods. They agreed 'Wi_th I-lafis et al. (1970) Who
' '_ ‘reported that recovery of ATP requires 310 5 minlutes and CP recovery occurs within 8

minutes (as cited in Robinson ct al., 1995). This kﬁd the ground work for Larson and

Potteiger (1997) who reported that high imcnsi{y cxe'rCise.rcsultEd in lactic acid

;iccmnulation and disturbed the concentration of Na, K, Ca, Mg;Cl, and other ions




i"csulting in |’owcr pl—l. These cmlccntrations cim COntribulc-l_o_ muscle fatigue, .Thcy

' tcpm ed llml mlcnslty of cxcrc:sc can bc optlmmccl by ullowmg long,cr rost penods.
l_..msonand Pollcls_,cn (I‘)‘)?) c;tudu.d lhc cifcc,ts ot" 3 dlf fcrcnt rost inter vals on

' aumslancc training pcrl‘ornmncc ['mccn wmsmncc tramcd men pcrl‘ormed 4 sctqoi

' squats to voluntary exhaustion wnth 85% of lhc1r 10 RM Rccovery time among aels was
~randomly assigned from: achievim,apostcxcrcisc hcart rate of 60% agc-.prcd:cted

~ maximum (post-HR); a timed 3-min interval; and a work rest ration (1:3 W/ R) The
rcsﬁlts revealed no dil‘fcrent:és among the (reatment groups. Howcvcr, a signiﬁcant time

of fccl was ohscrvccl for cach comhtmn Within cach comhtlon the number of repetitions

(o exhaustion decrcascd significantly for cach sct The authors GCorted that almoqt 90"/; .

of the ATP stores should bc'rc'plcni_shcd by | min of oxidative mc_tabolism. Similarly,
Green's study (_l 991) stated that it may be impossible io deplete ATP slorcS more than 20
--25% through voluntary exercise (as cited in Larson and Potteiger, 1997) “They reported
~ that high intensity cxcrci'Sc results in lactate accumulation and can disturb the
concentration of Na, K, Ca, Mg, Cl and other ions resulting in muscular fatigue. In-
addition, this supported th_c findings ol"Rol)inson é_t al, (I995) n that inlérvals di‘ Icss than
4 minutes may not be long enough to neutralize the intracellular effects of ion and pH
disturbances for high intensity exerciscs. .
“There is géncral agrecment that the relative cb’nlributions to the energy required for

' exereise depends on the intensity and duration of ]the excrcise (Hawley & Hopkins, 1995).




‘Mosl physmal stlVll}’ |cqunes the cupacﬂy of more tlmn one cncr;,y system, Ai’lcl the

{irst [LW scconds of o movcmcnt an mucasmg,,ly g,rcatu poruon of the encrgy I"or A [ P

rcsyuthcsis is generated by glycolytic pathways. For exercise 10 c_ontnm_c_,- | progrcsswcly
greater demand 18 'pla_cc_d on acrohic metabolism (McAxdle et al,,1990). The pl.trpos'c of
~ this rescarch was to examine tlic of feets of variablc rest intervals between cvents on the
 Navy PR’ I, Thls chuptcr p:owdcd a review of rcl'llcd hlcraturc and f'ocuscd Ot 1 five arcas:
'Ru:cnl Hlstouyof Physwul I nncss chls* thc Rclatlonshlp Between thc l“hrcc Energ,y
' Systcms Acroblc Capacny and Anacroblc pcrformancc Anacrobtcl Capacxty and Acrobic
l Pcrfommnu. and the eratlonshlp Bctwccn Rcsl/Rccovety and Anaeroblc/Acroblc
Pcrl’ornmncc The oxygcn dcﬁcnt can be viewed quanutatwcly as the d1f I'crencebetwccn
the .lolal oxy;,cn actually conc;umed during exercise and the total that would have bccn

~consumed had a stuady rate of acrobic metabolism bcen I‘LdCth at the start, (McAuIlc ct

al., 1990)




CHAPTER Il

METHODS AND PROCEDURES

~ Introduction
I‘hc purpoqc oi this study was to cxmmnc the ef l’ccl of variable rest mlcrvals bctwecu
: cvcnts on lhc Ne.vy Physw'll chdmcsa Tcst (PRT) As an mtercstmg addmon (o thc :
' study, Borg : Ratc of Pcrcuvcd l‘xcmon was also measured followmg the 1.5 mile run or
500 yard ssvvim, This clmptcr WI" describe the prolocols and proccdurcs used L0 meueure
. pcrformuncc during lCSling. o . B
. . _S_llpje_m_Cllaractcrisljg_s '

Sllb_]CblS mcludcd 117 volunteer mule (n= 102) and fem'lle (n= 15) active duty and
reserve Naval pcrqonncl stationed at lhc Naval Reserve Cmtcr La Crossc WI. Thc age
rangeu from 26 to 49 (mean = 30.47; SD = 686) o

. ' Group Sclection

Sub_;ccts .wcrc subdivided into 42 Slll)}_.,l‘OllpS bascd on age, gcnder, and past
p{.rformancc on the PRT (scc Appendlx A). Pust perf‘ormauce was dctermmed by
avcmgm[, the last 3 PR'I scores (given every 6 months) for cuch sub}ccl thus, averag,e
~scores cover ed an 18 monlh pel tod Sulucm who did not have a history of at lcast 3
tcsts, or whosc scores varied by greater lhan 30%, were excluded from the study
Amppcndm B describes Schlﬁb perfonnaucc categorices. Thv- subjects were then nandomly

. dwulcd into 2 lreatment 5_.,roups withm thelr respectwe subgro up. Diffetences m numbcrs_

within subg._,roup.» were due to uncxpected delelnons or addltmns on the teslmg dates,
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.th" addllmnal quallﬁc(l SUbjCCI presented thcmsclvcs fbr_tcs'ting they were randomly
aseu,ned to a tlc;ltmcnt _g,lou;). In thls manner, thuywcrc uqsu,ncd a trcatmcnt condltlon |

- wltl\out rcqpc,ct (o m_,c, g,endcr or pdst pcrformuncc. I*lﬂy one subjectq of the orlg,nml
sample did nol pamupulc m thccxpc: nncnt duc to mcdlcal dlsquahﬁcatlon actwc duly

trmmm,, agc wmvcr pcrsonal prcl’ erence, or mconmslcnt perfomlance history., All

subjects signed an ln_'sl_i'l'ulim'] Review Board (IRB) approved informed consent prior o

participation (sce Appendix C).
. 'l‘csling Procedure
- "I‘cst'n' , Schcdulc
A total of 8 tcslmg, scssmns WEIe rcqun‘ed {0 obtam data from all partlclpants. This
occurrcd over a 39 day pcr:od Subjccts partlmp'ltcd in thc test with their rcspcctwc
military units accordmg, Alv qtandard opcratm;, proccdurc (scc Appendlx D). Appcndm F
summarlies enwronmental Londltlons on cach (lay of testmb Testmg proccdurcs were
idcmical for all scssio:ls. l
Frcalment Condlllons
Treatment conditions were the same with the cxccpnon of the rest interval between
“cvents Which ranged between 2 - 4 mimlllcs for treatment condition 1 and was exactly 15
' mmutcs for treatment condition 2.
On the day of tcslmg,, subjects were assembled and the exact nature: of cach exercise o

“be |3erformcd was verbally dcscnbcd (sce Appcndlx ). Each exercise was then

pcrformcd by the proclor as a dcmonslratlon. Subjects were asked if they had any




questlon& All lcchmcal qucstlons ahout the test WClO zmswercd Only Ecncml unSlIOﬂ‘i _

~about the nature of the cxpcmncnl dddrcsséd 1 lhc ml‘ormcd comenl form were
answcmd A wmm up period of 5 mmuu,s wWas pcrmlttcd Any activity (slrelchnu,, ctc. )

WdS 11 1hc dmcrctlon of lhc subjcct. Sub;ccls Were a%emblcd and askcd to perform lhc‘m :
.rcdch. All subjcclscomphcd. Sllb_]CLlS were thcn mslructcd lo complele as many curl- .-

L ups as poss:ble 1 a2 mmutc pertod pcr f\ppemhx F. The proctor : announccd t1me -

rcmammg:, in 15 s mlcrv als. IQt:byectq wer dlowed vmymg amounts of :csl bctwccn

, cvents depcndmg, ol thII‘ spcmﬁc lréalmvnt COI‘IdItIOll (s oC Appendlx G) Thc goal was

to lnml rest bctwccn cxerm cs 10 no'morc thah 4 minutes and as close to 2 mmutes as-_

' posmblc for condltion 1, and to ailow cxactly |5 mmutcs bctween wents for g,roup 2

' Sllbjccts Wcrc' then ir1structed tocmnplelc: as many push-ups as possuble inaz2 mmule.

pcnod (scc Appeudlx F). Thc proctor dmlounced time lcnmmmg, m 15 s intervals.

Subjects Wcrc again allo’wcd varying amount‘; of rcst bLtWCLI‘I events dcpcndnu, on the

.SpCClﬁC trcqtmenl condthon (sec Appendlx (). Subjccts were thm instructed to complete

al.d nulc run, orn 10 cases, a 500 yard swim (scc Appendlx F) ic proclm announced
times ever fonc-quarter of a milc of 50 yards rcspcctwcly Wlthm 15 s of complelmn of .

thc 1.5 mil¢ run or SOOyurd swim, subjr::cts were asked 10 rate lhcu'r perceived exertion

: (sce Appendix H). . - .

C_t_l

I

Although the behavior of all subjects was tightly controlled from the start of the

testing procedure until its conclusion, no attempt was made to control behavior outside of




the experimental setting. Personal preferences such as sleep, diet, and attire were left to

thc dis’crcti'oﬁ of thc individual subjcct.

Duc to the nsk of cardmc urrcst and heat stroke, and the largc number of pcrsomwl
involved in thc' cx‘p'c:rimcnl, safety was a prlmary concern, Testing did nbt commence
until all of the following conditions were satisficd: .

At lcast four Navy Corpsticn were present.
At least five other CPR qualified personnel were present.
Al standard first aid equipment wals on station sec Appendix I).
All those Who were participating had comprlcted the Navy “Risk Factor
Questionnaire,” All those whb reported a mcdical issﬁc WCTe clcarcd l')y a
Navy doctor prior to. participation, - .
Specific additional safety precautions such as required weather cdndition's, '
ctc. were satisfied, I l
Statistical Analyses
A standard two-tailed MANCOV A was used to determine the relationship between the
- average run/swim time (o the ncw-run/swim time with respect to the 2 treatment .
conditions. An analysis of covariance was conducted to climinate potential bias in
nrevious scores. The observed scores for curl-ups, push-ups, and the 1.5 mile run/500
yard swim were treated as dcpendent #ariablcs. The treatment condition (reduced or '
cxpunded rest mlcrval) was trcated as the nulcpendcnl vmmble. T hc pasl avcragcs 1)

cutl- -Ups, push ups, and the 1.5 m:lc run/SOO yard SWIm were treatcd as covarmtes. A
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; standard independent T-test was used to determine the 'rc'lalim_lshlp -betwcen Rate of

Perccived Exertion and rest interval, All computations wen; completed using the
Statistical Pzwkagc for the Social Sciences (SPSS). The ]evcl of significance was sct at.

') - 1051




CHAPTER IV

RESULTS AND DISCUSSION

[ntroduction

The purpose of th'i's study was 1o examine tllc cf fects of variable rest intervals between
cvcnts on the Nawy Physncal Rc'uhﬁéss Tcst (PR T). As an mlerestmg d(idltlon to the
. -study, Borg S Ratc of Pcrccwcd Exortlon was also mcdsured following s the 1,5 mile

run/SOO yard swim, This chaplct will present the data collected. Appcndlx.l sumnmmes
p'crfcrmancc ,oulcomes. ' I
_S_l_n_mg,ts’ Ch'll‘aCtCI‘ISlICS

SllbjeClS mcludc(l 117 volunteer malc (n = 102) and femlalc (n = 15) active duly and
rescrvc Naval personnel stationed at the Naval Reserve Center La Closse Wl The '1g,es
| _r.mgcd from 26 to 49, Wlth an dvem;_,cl age of 36,47 and a sldndard devmtlon of 6 86.
SlleCCtS were subdlvlded into a total of’ 42 SllngOLlpS to minimize lhc effects of agc,
B gender, andpast pe'r_fonllaslcc on the PR‘T. .
' Descriptive statist'ic's'wére computed for the total sample population (117 subjecis),
_ perfmmauce groups | und 2 as a single unit (31 subjects), performance group 3 (36
Sllb_]CClS) performancc group 4 (32 Sllb_lCCtS) and performance groups 5, 0, and 7 as a
";mg._,lc umt (18 subjects) were cxamined scparately (see Appendix B) Pcrfonnancc
‘groups 1 and 2 historically had superior scores on t_he test while pe_rlfonna'ncc. groups 3
“and 4 were historically average perfomwrs. Performance groups S', 6, and 7 represented

30
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the hlstoucally poor pel(ormcls. By mmly/m&, the superior, avcrag,c and poor
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'[uel for mcrs il more aceurate ohsct lelOlI of the ef fccts ot' lmutcd ot cxpfmdud |cst
i't}lCrv'al's among tn:-.lrgiilal _un_d S_Llpcrior'pcrl‘o'rmcrs could be rccordcd.

Iolal Smnplc Populntlo

There was a 35.2 s dif I‘crcncc m lhc mean run/«;wlm ume amon&, the toml samplc

populatton with trcntmcnt condmon 2 (15 mmulc rest) rccordmg the faster times. This

! difference :cprcscmcd a su,mﬁcant clfccl (p = ()04) Ihctc Was also a'l.6 pomt

dif 1ercncc in the mean overall score wﬂh treatment condlllon 2 reprcsentmg lhc hu,hcr
~ scorces, This dif fcrencc rcpfesmﬂcd nsigniﬁcmll cffect (p =.029). Therc Was 1o
' 'mg,mﬁcant cffcct on push-up/curl up scores. There was '1 1& point dnl‘fcrcnce in the mean
| Ratc of Perceived Exertion, wnh treatment condition 1 representing the hlghcr SCOICS.
“There was no signiﬁcunt effect.
~ Performance Groups 1 and 2
'. There was a 79.5 s difference in'thc mean run/swim time among performance groups |
| - and 2 with treatment condition 2 (15 1ﬁi11utc rest ) recording the faster times. Therc was a
' 1 09 'p’aolint' difference in the mean Rate of Perceived Exertion, with treatment condition |
* reprosenting the higher scores.
'Pcrfornmncc Grou; 3 5, 0, und 7
There was a 53.1 s dif fcrcncc m lhc fean run/swnn time among pcrformance groups
S, 0, and 7 with tre'almcnt condition 2 (15 n’1inu£c'rc'st),rccordmglthe faster times. There
was a .45 point difference in the mean Rate of Perceived Exertion, with ireatme’nl .

~condition 1 representing the higher scores.




_ Pcrt‘ormancc'-Gr(ﬁtt 3

Ihc:c was 4 253 s dttf crence 1n thc mean |un/swun ttme among pcrt’ornmnce gtoup 3
w1th trcatmcnt COIldllIOt] t (2 4 mtnutc tht) Iuwm;,, thc fastey tlmcs. Thctc was .17 pomt
.'.tltft‘otcncc m thc Rtttc of Petccwcd Lxcttton with ttcatmcnt condltlon 1 having thc higher
scores, -
Rate of Perceived E'xet'tidn

- There wtts no su,mttcant dlf t’cwncc n the Ratc of Pcrccwcd Exerton among r the tota]

__ satnplc populatton. l“hts Was 4 smpnsmb finding of thts c;tudy since all ,t_,roups had
B _ stgnlﬁcant dlffCl‘Cl'lCt"b in their run tlmcs Suhjccts In treatment condttton | had been

subjcctcd {o a novel and ptcsunmbly taxmg:,, expericnce with tc;,ard to how the test had .
been ¢ adm:mstcrcd in the pttst Rate of Per ccwed Exertlon was tecordcd wﬂhm 155 of
complctton of the run. It nmy be that Sllb_]CClS werc lelym;, solcly on their physmal statc'
tnmtcdtately t‘ollowmg, the run/swim {.c., racmg, hcart) {O assess thctr Rate of Pcrccwed

N Excrtion as is propet and that lhIS did not cf t‘ccttvcly measure the dlfﬁblllty of the enttrc

test. Tlm overall Ratc of Perceived Excrtton was approxtmately 15 (hmd) among d“

Zroupns cxamincd. Superi()r 'runners' may feel that they always run hard. Likcwise, poor
- performers may feel as if they must run hard to pa'ss the test, I

Nonsignificant FFactors (Curl-ups and PuSh-ups;

The fact that there was no significant difference in the curl-up score supports the
validity of the experiment. Curl-ups were the first test adtttittistered and therefore the

effects of rest intervals were not o factor. If there was a significant difference in the curl-




~up score the entire study would be suspect because other factors (or factor) exclusive of
rest interval would havc been the cause.

lhclc Wis no mg_.,mficanl dlf fcl ence in the push-up scorc. The amount of 1mmed|¢1tc

uwlw :Wdlldhlb cven wnth llmllcd rcst (2-4 mnmtcs), was apparr*ntly adequatc In

addition 'with the cxccplionof the summrt role 'O'F the abdolnmal' musclcsto hup kecp the
hack stmu,hl dm mg:, push ups, these cXcreises nwolve dlf fc1 ent muscle gr oups If there
W multmlc bouls of mlcusc anacroblc cxcrc:sc, per formdncc would deg1 adc W1th
Iimitcd rccovcry as sugg estcd by Koz,ms et al. (1996) and Pmcwero and Bompa(1997)
I“lus portlon oftht., study H ,g:lm'mc {o lhc ullne outcome and 1S smnlar to the resulls of
.Touqsaml KO]ljl Wak'lyoshl Hol]dnclcr and Oglta (1998) who conductcd A study to .
waualc the Cl‘lllC:ll [)OWGI conccpl and anacr oblc swnmmmg, capaclty as measures of the
, acrobic and anaerobic capacily. Eight male co]lcgeswimmcrs performed testing in a
s_Wimmi ngﬂumc, Oxygen uptake and mi nute Véntilali_()ﬁ were measured with an
aufomated open circuit system. Each participam compicted a c.ontillumls incremental
swimming ti—j’st to volitional exhaustion for determination of VOynx traditionally viewed
__'zis aii acrobic test. The subjects were then invited to swim for a speci fic speed for 60 s in-
the sWi'mming ﬂumc traditionally vie*é&ed as an anaerobic test. The acéumulated oxygen
deficit was then calculated from the necessary amount to swim at that speed, The déﬁcit
reflected the total anaerabic energy production. The authors were able to reasonably
predict individual swim performances from 50 to 1500 meters based on thc'individual'
- kinetics of the anaerobic and acrobic pathways. They did liot tréat the systems

N separately.




: bu )cnm Per{‘m manw Groups | und 2

. Ihc supenor pcl fmmms cxpcnenccd i ;,rcutm cf f‘eul (79.5 s) in |un SCOICS s due to

_"L\]ldlldC(i (15 mlmncs) m Inmtcd (2-4 mmulcs) tcsl mlewals tlmn all other subg__,noups. [t
{s Ilkely tlml clmnbcs 1 rust mluvnl a!fccted lhlS Emup the most bccausc lhcy are
welmsmg olasc to their physnolog,lcnl or mental lumls. In uddlllon, thc cwdcmc | '
“suggests. that lhcy weu C tuxmb thett uu*obnc mthways while condutmg, s the curl up and

) push-up tcsl wlnlc not Iuwmg, 1lm oppmlunny, in the case of treatment COI‘ldltIOII one, {o
“[’ully recover priot to the 1. 5 mile run/500 ymd swnn Bwnusc this group was most .
hkoly opcmtnu._, ulosu to their physmal and mcnlal lnmls, it is not suplprsing thm the lack
ol 1cst lmd thc L,,l culebl effect on this g group. Olhct outsulu mclors, such as luck of SlCCp

E mmcty stutc, anl weathu would also 1ll(b|y lmvc the ;:,tculcsl effect on llns youp s

. Oppt)s'ed to uverage performers not taxing thcu* systeis.
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, CHAPTER V
SUMMARY CONC‘LUSIONS AND RDC OMM[‘NDA \ IONS

Summm

The pmposc of tlns wqcumh wis to cxAmMinG the uit ccts of i* ariablc rest inle'mils

- lmtwwn cvcnls on the Nuvy I’RI The u,st conssslcd of push-ltps, cu:l upq. and a 1.5

. nnlc run or "SO() yd swun. ln uddmon. Bmg, S Ralc of Pclcuvcd Lxutlon Was lccmdcd
..1[’(01 the l S l'nllb mn/SOO yd swnn Subjeets mcludcd 117 vohmteer mulc (n = 102) and

female (n = 15) active duly and reserve Nzwul ])01 sonm,l slalloncd at the Naval chcwe

Ccntu La Closse, WI. Rcal mlcwuls hclwccn wuntamng,cd from hclwconZ 4mumtus

for trestment wmhtmn {, and exactly 15 mmuth for ucmmcnt condltlon 2. bllbjccl‘? .

- were dwulcd mto 42 sub;,mups to mmmuzc the elfeets of ag,c, gender, nnd past

per lolmuncc. l hcw WHS 1L mgmhumt tcluuonshlp hutwwn rést interval and run tlmo
{p = .004) and ovcl all luSl SCOIC (p = 02‘)) with lrcnlmcnt condition 2 u,condmg, ' the
faster times/higher scorcs. Ihmc de ho munﬁcunt 1clut10mhm between rest interval

' und curl- llp ot push-un score (p > .05). Ihblb was no mg,mhcunt mluuomhm between

lcql mlcwul andd Bm ’s Rate of Pcnu...wccl Lxulmn (p > 05) ovctull

C onuluqlon

“The purpmc ol‘ thc u,sum,h wig lo better undcaslnnd the cil‘ccl of limiting the rest
between cvents, us opposul (o mundulmg the maxiniun ml allowed on the final acrobic
ey formance on lhc, Navy PRT 1t is the contention of thc author that thc maximum rest

ll'IlCWHI ShOllld be ll\!\!l(ll‘llC(l RC('UC[IOIH Il‘l lU:l hOlWLLH C}{LTCI".GS WI“ LOlltllblllL 0

subsmndurd |wrformnnccs. he long term acrobic energy systen supplements (he




chuircnwtils of lhc"shor’l term unucrt)hic system. This 'w_i_l_l not be a truc measure of the
' Lu[mcny of cach cnclg,y qystmn. .

It S mmmonly Elbtccd that smmtmw b{,lwcm ".0 S nnd 1 minute the auoblc
pnlhwny lm,ms (0 pmwdu ! au,mﬁuml LOIItIlhllllOI‘l to cncr;:,y ploducuon with tlu,
'mtuonty of’ uiu g,y commg fron thc, ach olm syqtcm within )0 8, Gurcm (1979)

. tlcmonslmlcd lhls with clite 8()0 mclca llll'll'l(..lb, Bouluy et ul, (1‘)85) und Scncssc (1988)

.vnh cu,ouyc,lu tcsls, and Kozlm ¢t al, (l‘)‘)(m) with lmulnull tests. Further, muny sludics
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' (onsnnmtmn(Ll’O() associnted with mmuolnclmlulwlmn of prcwous cxcrcl.sc
_utuscs nuolmml;uaumnts Hmt oeeur dmmglccovuy(Mgmdlc el al,, ‘)%) Rolnmon

Lt al, (l‘)*)‘i) demonstrated lhls (,onu..pl by munlpuhltlm, r'est nlcrval on \\’Cl}:,hl-\lilll‘llllgp

. . a
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~ Also llum t,l al. bllldy( ‘)70)10nmtcd that n.covmy of AII’ qullH‘CS toSmlnulLs

a . a1 ="
] . . - g .
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and CP recovery OCClilb Wllhm § mihutes (m uu.d 11 I{nhmqon cl al., I‘)‘)'i) Lmson dl\ll
' Pnltugu (1997) suppmtcd this pmnmn hy suggosting lhm 4 mmulcs nmy not bc long:,
umnw Lo nt,utmluc the :ntmwllulnr L“LCIS ul lon and pll (ll‘.llllhlmulb for high
mtc:wny cxcrcmq ' ' _
l hus, lhctc is {,L.I'll,illl u}:,n.uncnl thit lhu relative wntrlhlmons 10 lhu Lnup_,y
1u|unul l‘m cxurcmc (lcpunds on the mtensuy and dumuon of the exercise (lluwlt.,y &
Ilnpkms !‘)0‘3) Most phymnl achwty IL(]UIILS the ¢ npucﬂy oi mmc llmn one energy
' 'ayqtun. After the first fow scumds of nmvcamnl an mummm,ly gtuutu pmlion n{ Lhe
' _anu:,y for A'l l’ csynlhusm 18 gcnc rated by glyculym pmhways. For c\uusc to
l continue, a pmgmswuly pre: er demand | is nlaced on acrobic metabolism (McAr dle ot
_ ul.,l‘)%) _ ' .
[ each chergy 4 ystcm acts independently of cn‘t:li other, then rcducing the rest

mlcrvul between the ﬂmu,,rolm push-up uml curl-un tests should have hud 10 L“LLI Ot




' the acrobic 1, Smllc. run/S()() ymd SWim, The res! n‘:lcwal shlﬂcd lhc lnncs an uvumgc of
| '-’%5.2 S\ with a lmu,u of 25“ s 10 ‘3’% 6 s, ‘This study suppons thc comcpl of an energy
continuum in which g p.uucular cncrg,y gystenmy may dommatc o\ |mrtu,ulnr activity but
~docs not provuh, L00% of dc,nmml '

- ’mcgwg WL __Il_[) gg\l;on
lhc Nzwy should wnmdur mlmnnblcnm, the 1. 5 mile run/S()() ymd swim ﬁrsl This
' _'leng;u In polloy would conform w1lh ASCM guidelines. 11 a change in the sequcncc ni
the test IS nol l‘orllwonum,, hmlors c:hould be vncmnug,ul {4} ﬁrsl tnkc the muxumlm rest
nllowcd between tcsts(lﬁ mmuu.s) su,ond train all energy systmns bul lmm the nerobic

syslcm mo:c unumnu,lmly

“Regommen luu MS ___Q__llllll]b Studics

A tclulmly simple stud\f cmnpm uu_., the purl‘ommnws between lLblS administered in

tlu, spum, and thta mimnuslmui in the full should be umlumkcn. It mny be thit lhc '
populunon 1S lws uclivc dunm, llu, wmlu montlm lf i mcqmty cmsls buw cen tu,lq '
mlmimslucd in the le ing and the fall, lhc wmhnsmm ol thc present ‘sllld}' muy be

' Sllspcct '

A study with & L,wnlc-r sumple size should be undutukcn 10 conl‘n m the results of
lhc pu.scnl uludy Ilu. Nuval RLbLI\’L ( enter in La C rosse is o relatively small command
'supm:lm}: upproxmmlcly 20() |’)CI.!~.0HI'IL| Targe comniands, such s Naval thcw '
- enter Mtlwuukw 01 St. I’uul SUPPOTL iN EXCesS of 700 |m'-:onnul In addition, o g,rculu

'-snmplc SL2¢ could Ilrmly establish g u,lntmnqhup between rest interval .tml ovuull $CONe,
“of, in (e absence of such a relationship, explain the lutlj_ljuslmcnts u_!kt-,n by subjects o
modify their score, )
Rate of I‘mccwcd I mtion should be tcwulcd muluplc times th:(mghom the tost, 1t

15 umlcm why thctc wiis o di!fctum in the Rute of I’mcivul Lxulmn Ixclwcun




| tfél\hhM groups. By recording Rate of perceived Bxertion throughout the test trend
muy become evident.

g mully, both motmmon and tuul mmcty wcru nol mcmurcd md could hzwc hud an -

cf 1c<,t on thc tcaults lhcm, unuuon.nl .slutcs .s,hould bc ) componvnl of future Sllldlm.
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 Summary of Performance Categories

.. - . . i . oo ’ ' . e ——

Performance Categories

| I | Average of _IaSt th_t“c_c tests 270 - 299

| Average of last three tests 210 - 239
‘Average of last three tests 180 209
Average of last three tests 150 - 179
Average of last three tcls 120 - 149 ' _ .

Average of last three tests 90 - 119
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[INFORMED CONSENT FOR NAVY PRT

L, give my informed consent for LCDR Gray to use my scores in
PRT, specifically: my maximum curl-ups in two minutes, maximum push-ups in two

~ minutes, and time for 1.5 mile run, as outlined in OPNAVINST 6100.1D, for scientific
“purposes. | realize that the statistical data _gathercid may be presented to the United States

o Navy,-Uni,vfchity of Wisconsin, La Crosse and 0(11_'crs,'_but'tlml my personal information
~will be totally anonymous and identificd by number only. o -

(1) I have been informed that the test will C(jtiducteti per OPNAVINST 6110.1D. '

- (2) 1 ha?e been inl‘dtmcd tht_ilt; | have the option o1 rf.:taking _thc test at a later date il

feel LCDR Gray's presence or this experiment caused me to fail.

~(3) T'have the option at any time to decline to take the test and not to participate. 1 will
~take the test at a later date with the Commiand Fitness Coordinator without penalty of any
kind, , : SO atls s

'('_4-) Thave been informed that the genCral' purposc of this experiment is to study human
performance during the PRT. - - S - _

~(5) I'have been informed that there are no "disguised" procedures in this experiment.
The experiment will be conducted per OPNAVINST 6100.1D. '

~(6) 1 have been informed that l'w_il] be prov_idéd a complete bfieﬁ_:_l_g'of all protocols
~ and results by LCDR Gray, if desired. D . - ' '

I consider myself to be in good health and to my knowledge I am not infected with a
- contagious discase or have any limiting physical condition or disability, especially with
~ respect to my heatt, that would preclude my participation in the tests as described above.

| have read the foregoing material, and I understand what is expected of me. Any
- questions have beél'l'alisw_cr(:dt(‘) my satisfaction. 1, therefore, voluntarily consent to
participate in the test. ' ' - '
Concerns about any aspects of this study may be referred to LCDR Gray (608) 788-

2565 and Dr. Marilyn Miller (608) 785-6527.

"Name: . Date: )

© Witness: _ Date
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 Weather During Tesls

| Total Taking 'I*c'mpéi'aturc Humidity | Wind Speed and Direction

_f

15 dcgrcesF ;_80%_ . ' Zero

60 degreesF- | 60% | NNE @ 5 mph
| 54 degreesF | 70% | variable @ 0-5 miph

60 dcg'recs[l"- 70% . SE@ 10 mph
G dogrees© | 65% | NNE@ 10 mph

56 degrees F - | 70% Zero

60 degrees F 60% - | Variable @ 0 - 5

60 degrecs __|[N@10mph
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OPERATIONAL NAVY INSTRUCTION 6 110.1D ENCLOSURE 5
PIIYSICAL RLADINLQ__‘_'I LSl RFQUIRFM[‘NTS,I’I OCEDURES AND
SIANDARD
' I‘*‘lcxibilii}f
Dcﬁm ___J 1hr.. ﬁmcuonal cupmnly of g jOlIﬂ to move through the full range of motion.
LL_ nale: Lack of ﬂcmblllly 1S assoualcd wﬂh .-.m' mcrcdscd risk ol‘ mjury Although no
' 'ﬂcxihill'ity Lest nwasurcs the flexibility of all joints, the si__t and rcach (est serves as-an

important functional measurc of hip and back flexibility.

Test: Sit Reach,

1. Sit on the deck with legs straight, feet together, with shoes off '_and toes pointed up.

2. Keeping legs straight, a'mkles at right angle, 'rc:ich lewly forward ahd attempt o
touch ips of the toes with f'nu_.,crups ol‘ both lmnds Hold the reach for one second. Ihrcc
' altempts arc allowcr:l.

. 3 Score this itcni pass for both men and IWmneu if members can toﬁch their shoes

~ and hold the reach for one second.

Definition: Muscular endurance is the ability to sustain muscular contractions over a
period of time without fatigue.
Rationale: Curl-ups are an indicator of muscular endurance. N_o general endurance test

measures the endurance of all muscles, however, the curl-up test serves as a f_‘un_chonal _
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“measure of abdominal muscle group endurance which has been identified as an tmpor_lanl
' predictor in low back injury. Push-ups are an indicator of upper torso muscular
 endurance which is required for the pushing, pulling, lifting, and carrying lasks

commonly performed on board ship.

N A dr L - . - PR B . :"_ F - L . PR - -. 3 . . -
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Test: Carl-ups.
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|, Lie flat on back with knees bent, heels close to buttocks (approximately 10
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inches) and arms folded across the chest and feet held to floor by partner.
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2. Curlup t'ouching clbows to thighs.

3. Lic back touching shoulder blades to deck.
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4. Repeat, correctly as many times as possible in 2 minutes. You may stop and rest

in the up or down position, however, if you lower your legs, fail to keep your teet on the
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ground, or fail to keep your arms folded across your chest the test is ended. Timer begins
with AReady Go= to simultancously signal the start for all personnel being tested and

should call out 15 second time intervals until completion of the test. Partner monitors the
form and counts the number of correctly performed curl-ups.

5 Lic on the grass or use a blanket, mat, or other stitable padding.
Test: Push-ups.

| Assume the front leaning position with hands approximately shoulder width apart
and feet together. The arms, back, buttocks, and legs must be straight from head to heels

and must remain so throughout the test. Shoes may/may not be worn.




2. Begin push-up by bending the clbow and lowcering the entire body until the top of

the upper arms, shoulders, ad lower back arc aligned and parallel to the deck.
Return to the starting position by extending lhc clbows unti! the arms are straight.

4 Repeat correctly as many times as possible mn 2 mimlt_cs.. Your feet may not rest
against an immoveable object. You may stop and rest in the up position, maintaining the
. arms, back, and b_utmt’ks, and legs in the slrnighl position, but you cannot rest your body
on thc dick or the test is ended. Timer begins with ARcady Goz= to simultancously signal
the start for all personnel being tested and should c.all out 15 second time intervals until
completion of the test. Partner monitors the form and counts the number of correctly
performed push-ups.
. Acrobic dlld Cardiorespiratory Endurance

I cfinition: Cardiorespiratory endurance is the dbllll}' lo persist in the physical activity

-_ﬂ

which demands the nsc of large amounts of 'oxygcn.

Rationale: The 1.5 mile run/walk or 500 yard swim is included in the total physical
readiness measurement because of the importance of cardiorespiratory efficiency (how
effectively the heart and lungs work to deliver oxygen to the body), during activities

which require sustained performance for an extended period of time.

Test: 1.5 mile run/walk or 500 yard swim.

| The event consists of runniny/walking 1.5 mile continuously or 500 yard swim.

7 Start and finish line should be the same,

1 Station assistants at even intervals on the course or pool.
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5. Any combination of running or walking is allowed to complete the test.
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6. For the swim, any swim stroke and turn may be used, Resting without forward
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progress is permitted by holding the pool side, standing, or treading water.
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Time Belween vents
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TEST ONE - 4 APRIL 1998
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_Evcnl . . Calcgory O_nc' ' . CalcgoryTWO
Curl-_ups (o Push-ups 2 minutes |5 minutes

Push-ups to Swim | 2 minutes 15 minutes

TEST TWO - 4 APRIL 1998

Category One - Category Two

Curl-ups fo Push-Ups Not applicable ' - 15 minutes

Push-ups to Swi Not applicable 15 minutes

. TEST THREE ~ 4 APRIL 1998
Event _ ' Category One Category Two

Curl-ups to Push-ups 2 minutes 15 minutes

el - o TN

Push-ups to Swim 4 minutes ' 15 minutes

FES [ FOUR - 5 APRIL 1998

Event Category One Category Two

B e ihalvemtiigliia

Curl-ups to Push-ups | 2 minutes 15 minutes

A ——

Push-ups to Swim 3 minutes |5 minutes
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" TEST FIVE - 18 APRIL 1998
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- -_Cm'l-_u'ps to Push-ups 3 minutes . . 15 minutes
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Push-ups to Swim | 3minules | 15 minutes
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TEST SIX -~ 3 MAY 1998
Category One | Category Two
C‘url-ups (o Push-ups 3 minutes - . 15 minutes

Push-ups to Swim 3 minutes - | 15 minutes

TEST SEVEN — 8 MAY 1998
Event Category One Category Two
Curl-ups to Push-ups 4 minutes 15 minutes

Push-ups to Swim 4 minutes 15 minutes

-l

TEST EIGHT - 13 MAY 1998
Event Category One Category Two

Curl-ups to Push-ups | Not applicable 15 minutes

Push-ups to Swim Not applicable 15 minutes
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STANDARD FIRST AID EQUIPMENT

l, _Ox'ygcn bottle with accessorics.

' 2. Stokes lype stretcher '
Communications plan
Emergency vehicle

Standard fitst aid kit
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Other Common Physical Fitness Tests

Ffitness | President’s - Chrysler | Prudential
Components Challenge  AAU FITNESSGRAM

© Acrobic | 1-MileRwn | -MileRun | 1-MileRun
‘Body Composition R None o _ None | Skin Folds of Body
- ' _ - Body Mass Index

. . . . ' L -

Strength and | Sit-ups and Flexed- | Sit-ups, Flexed-Arm Curl-ups, Flexed- | &
 Bndurance  f AmnHung | and Isometric Leg | Arm Hang and Trunk | feg
. _ o Squat | Lit

Flexibility | Sit Renchand V-Sit | V-8it Sit Reach and
R | | Shoulder Strotch

Motor Fithess

Shuttle Run | Shuttle Run, 5§0-100
o . ~ Yard Runand
| Standing Long i |
_Am\'plcd rom Megusure mnl_l for Evaluation (5th cd.), by T, A, Bﬂﬁ?@ﬂi‘lncr & A.S.
Juckson, 1995, Madison, WI: Brown & Benchmark, P, 251 -






