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lis n companion stly. Raselke (2000) developed two regnesabon equations te prodicl
imotabolic eguivalonts (METS) above and below 185 swatils o the MuStep 000
Recuinibenl Stepper. The purpose of this study wios 1o crass-valalole teese prediclions in
u separile somple. Eigltoen paticnis with eitlmr cardiss ar pulnionory disease (moan age
= 500 yrs) were used aa subpects. Each subjoct sturied o eltler 23 or 50 watls o
inerenstd by 25 or 30 watls per slage until 20 BRPE of 15 was seached. Eneh stage was §
miniAes i dumtion and Y0y wis seasared continuously. A& 1 inliube rest poriod
separnled ench stope ol exervise. There wis no sipnlficom difference (p < 0005} belwesn
mgnsured amd predietsd MET valoss at any af the stages or overall {predicted = 3.05
BAETS, mensured = 2,%5 METS) The correlation between petval pnd predicied vialugs
was r= 0,91, slamcland error of the estimple (SEE) wos 0,18 METE, and ioinl error [ TE)
wis 040 METS. These resulls indicaste that the newdy developed prediction eguations
provide excellenl estimates of metabolic overlosd and slvould allow cardiopnbmaonary
rebahilitation professionnls o presoribe warkbands on 1 Musiep willy prealer accuracy
arl confidence.

The w0 repression equaions developsd by Raleike (2000} were a5 follows;
= 115 waiits = =150+ {577 * wi dkpl) + {507 * waiis) wi (kg 3.5 ml Oxkgfmin
= 105 wails = (T8 4+ 06,76 * wi (kg)) + (03347 * wnite)/ wi (kg 3.5 ml Dulkgfmin
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INTRODUCTION

The Muftep HI00 reoumbent stepper (MaStep INC; A Al b s o mther
nivw and unbque plece of exercise equipment used privnorily in the Geld of cordane ond
pulmonary rehabilitntion, 18 is best deseribed ns 0 recumbent sinir stepper with onm
nsvements utilized in o repetitive push then pull nlézmnting sequence. The apper and
lovwer body movemems are performed simulimmesasly, bul inan ngynchronous, opposite
fushiion, Maximum step depth i 00 inches and siep lengsion and speed we adjusiable sl
enn pecomumodnbe o wide ranpe of exercise workloads.

The dilermisition ol exercise workload often lmvolves (he use of metsbol|c
(MET) cquivalonts, One MET represesis 3.5 mil Oukg/inin or the amount of axypen the
wworage person ulilizes ol nesl. AR exerclee inbensity increnges, the resalting cocygen
duisand isereases, cousling on incrense in ventilabon and oxygen utilization, Therefore,
ihere is o linear nelaiiocship betwern exercise inbensdly md both oxypen consumpibon smd
MET levels. In the cordiae and pulmonney rebabilitation sstiing, this infonmntion is
exbremely mportanl when sssipaing oppropriate exeeciss worklonds For ndividual
patiinis.

The MuSteq, like mamy other pleces of exorcise equipment, bas o compuserized
comsale which caleulabes work cutput and MET levels. These rumbers ore debermined by
o régrision equaion within the compater safvwane pecknge. Thene hos bean growing
apeeyiintion thet the MET walues indicated oo (be MuStep console of esch worklond {wali

ouiput) were grossly inaccuribe. A pilot study 1 the Univeralty of Taleda by Amos using



siudients ns sohjects found that the rumbers displayed on the MuSlep consele ranged (ham
11 - 2% higher compared to measured values ol varioms warkloads (see Appendix A)'
M study in our lsbomtory obso fourd the MET values displayed on the MuStep console
cverpredicled measured METS. Ratelke found thil measaned valwes were 44 — Ti%,
kot thais ke MuSsep consale valuea sl workbonds between 25 — 250 waies (ges
Appendix B).)  Based on his resulis, Raietke developed the following two equathons to
predicr METS a1 warklonds below and above 115 waits, nespectively:

<115 walts: -150+ (5,77 * wi(kg)} + (587 * watis)ad (kg)' 3.5 ml Oxkgimin

>E15 wamss  (-T6 + (6,76 % wi (kp)) + (03347 * WE.HB‘H'M: (kg 3.5 ml Cy'kgfenin
Hawever, when develnping amy eguniion, 1hat equation neads o he eross-validnbed ina
seporaie aansple to establish s wlidity, The parpose of this sindy was 1o cross validoie

these iwo rl:w-nqmlin.ru for predicting MET values on the Hnﬁ1|:p.l1 varioas work |l osds.

METHODG

Subjecte

This stuy involved remeng 2 individaals between the ages of 40 = 80 years old
who hnd docreenied heart ar luag disense apd were oo ently involved in 2 candiac
andior pulmanory rebabilizotbon peogram. To limanate any possible awhjeet sebestion
hias, subjects were recrubied froms snd tested nl Menomones Falls Comenanity bMemarial
Hispiin! in Menemonee Folls, W1, Male oed female patiemls widh differing body sizes
and Fitness levels wiho were clinically stabba were eligible 1o parissipets in this suxly. The
Unlveralty of Wisconsin-La Croase Instivatbonal Review Board (IRB) before any data

were calbected, approved the testing protocal wsed inoilds siody, Informed consent {aoe



Appendiz C wns obtained "o esth volumteer following an infonmaticnnl sesalon whess
ihe desalls of the rest were thorougiy explabned.
Testing Mmoloco|

The testing porfior of ihis sbady invaleed the sume prolocol 85 wsed by Roiike !
Cinis were collected peross & wide mnge of compaonly used weekload inteiasities (25 -
| 3 waits) nnd ench siblect completed i3 many 5 mivule sloges os olerable, The
heginning intensity of 15 or 50 watls was incrementaldly increassd by 25 or S0 ownle per
stage. A | minule rest period sepamnted sach stage. Testing ceased onge the subjeci
reached their upper limil of their currend oxervise torget heart rase mnge or reached o
raiing of perceived exertion (RPE) of 13 on the Dosg RPE scale (e Appendis [0 By
sedectmg poibenis of varlous ahilides, the dso collesied eovered ihe dessred warkload

Precoutionary efforts incbaded the constsnt monbosing of besn e, BEG,
periodic asmesament of blood pregaure by nusculimion. Oxypen comsumplion was
collected and analyzed by open clrealt spircmeiry using b Acroapant KBI - © portable
gas nnalyzer, The KBI1-C w4es colibroied before each toit using gasses with a known gas
fenctions ond voleme. Borg's 6 - 30 werslon of the BPE scale was wsed o rate ench
participant’s subjective effort.

hvais Tockos
Siatigtleal analyss nvalved the campurizon of predicted and mepmured MET

vilues acroas the various sioges using repented mesasurce AMOYV A Tukey's pos-hog



lesls were msid fr moke poireise coimpaiisans. Alpha was set ol 0,05 to ochieve
stnlisticnl significance. The validity of (e equations wene aleo nscsas] wing Peaon
product memeis comredsions (v}, cosian eroe (CE =~ predicied mean - measured mean},
stndard errue of the estimaie (SEE = SD™T-77, and 1otal crror

(1E = | sumlimesdveed - predicted)” )
nizmber

BESULTS
Descrigtive Cl -

Twenly subjects (14 maled and & females) poribeipated i the cament study,
Haowever, ealy |8 subjects (13 moles ond 5 femalesh were included in the statistical
aalysis, Two ssbjects were exclsded due to their inobility o nccommodse the
Aerasport KB [-C mouthpésce throughoe the entire test, rendering their dain inaccurate.
[Diescripiive chamcteristics for the |8 subjects who successfidly completed lesling ore
proseiied in Tabds |,

Tuble |. Descriptive Stnlistics of the Subjocis.

S

i) Age (yrad Height fomp  Weight (kg)
Malea (13) 69,7 + R.G& [ 76,1 4 5 B2R+ 145
Females (5) 674 £5.7 151747 GB.E+ 11.1

Totad (18] 691 + T8 1604+ 14  TBO+149




Tes Besales
The datn colloctnd dusing ihe stady incbude the pumber of subjects who exerciasd
ot each worklosd, average Musiep vatts atinimed, resistance, steps per minuge (SPR),

messured METS, predicied METS, and METS from the MuStep console (see Table 20,

Table 2. Menn Diatn Collected nt Different Wit Owtpmis.

(mi SuSbep Registanee  SPM hfepsured Tredicted  MuSiep
Watts {range) {ramge) METS METS METS
B O2T6+15  1(D) GO (43-79] LB+ 51 LEI# .04 235+ 24F

IR 522+34 LI{0-3) TRZ(63-105) 253+40 240+.03 335+ .45
12 TEs5+46 2D Hea(p8-97) L9+ 49 247 : .23 432 + .62
1l 1025+36 3(3) BAT(TA1100 3584 .51 3604+ 34 560+ .T9°
I35 £40 1TE(34) BRO(TROR)  3AS: 40 MM+ 43 60441254

5 |S06+TA 45(4-5 922(BO-116) 4.59%91 5054+ 83 752+ |60°

* Sagnificanily differenl than measured METS (p < (.05

Mo significast difference (p o= 0,.05) was fownd between measured METS and
predicied METS using the now equations o amy of the woek stages. There were
significant differences {p = 0.05) between messured METS and METE from the MuStep
console of exch singe. The MuSiep overpredietions ramged from 38 - 77% across the
various slages. The disparicy in mensened METS ard MuStep METS iz praphically
repreaeiibed bn Flguee 1,



MuStep METS

1] 1 2 3 4 5 -] T B
Measurnd METS

Figare 1. Camparison of NuSep METS and Measaped METS

The ganl of any prediciion equation is to prodeee: no significant differemsce
hetween measure:d are predicted menns (CE), a high comelatian (r) betwesn measired
and predicied vakues, & low siandard error of the estimaie (SEE), and a low total ervor
(TE) Thes means the equsion will predict pecursiely with p small mage of wonability.

lis 1 eurrend sudy, the avernl] CF was 0.1 METS, the comrelation {r} between measuroed



el predicte] values wos 091, the everall SEE wos 038 METE, ond overall T was 041

METS. The refationship berwesn mensured sod predicted valucs is presented in Figone 2.

Maasurad METS

a 1 2 3 4 5 ] ) 8
Pradictad METS

Figure 1. Comparison of Fredicied METS nnd Measured METH

[MECURSHIN
The current and previous rescarch performed on the MuSiep coafirms thal the
currerd MuBlep console ovespredicts MET lewels ot various workloads, The MuSiep



averpiredlicsed mensared METS by 38 — T in the current study, In the studies by Amios
end Raelhe, messured METS were overpredicied by 11 - 32% ard 44 = T4,
respectively. ! Therelore, exercise prestription developed wming the curnent MuStep
cansobe vnlues will pal be nocurnle, s patients wauld be asgipned workloads Inseer them
clesired,

The resimplivg technigue wilized infbe current study has been shown 1o be an
elMective method of cross validation, Observing corsisient peiterms in repeated
independent snmples is the only mesns for estahlishing and icreasing the degree of
validily nboul sny neseanch Anding*  In o sisdy evaluating the accurcy of o cycle
ergotnelry Wi predicibon equation usisg o 15 watt'min protocod the cocrolation wis
o= A9 far manles snd ¢ o= 0,93 for females and the SEE valoes wene 212 nal'min and 147
i, respectively.”  In cross valldnibon snnlyais the correlations rnged from 0.02 -
01,95 for both genders,”  The Rockpon | mile walk 1est wos found 1o hove a correlation of
=193 and & SEE of 0.325 Linin bitween predicted and measired valwes (5 o large
popislntbon snnapbe®  The cross validmion of tbe Rockpar one mile walk 108t produced a
correlotion of r = 0.92 and 0 SEE of 0355 L'min® These daia indlcote an nccurats
exjusticn.

I the current study, there was ne significant dilferesce betvween predicted acd
mecagiused mvesns af any of the stoges or overnll {CE = 0.1 METS) and the correlation
between measured and predicssd values wig £ =0.91, The SEE wes 058 METS snd TE
was L4} METS. This indicnies the new equations mone accurasely predict MET levels

with o smaller rango of varinbality ihan the current equation wilized in e NuSep



consobe, Onoe these eyumtions hove been incarpenbed inlo il canpuserized WuStep
caisabe, cardopalmosary professionnls can prescoribe exercie wing this picce of

exercies equipment with muach moee confidesee aml neeumey
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APPEMDIX A
DATA FROM THE STUDNY BY ARNDS (1999)



12

[hua fram the study by Ammos {1995

Laveld MIETS METS *METS  Wons  Heor RFE - n
MuSiep Jenper % Dl Make
MuiSicp - (hpmy {6 - 20
Jenger
1 403 {205 4070269 Al B2 L0 85 10
2 F25(308) 406037 L2003 055 i 23 10
3 GOREL354) 4740347 L0704 13446 121 LI L
4 T.H5 . 403) 5340 244412) 15383 135 11.9 i
- .45 [ 414) 6 4250 277 {(20) 198.2 14% 12.7 ]
0 UL S (. 505%) TAA% () 246 {24) 2144 158 14.% L
7 I2.16 (.6]15) 18 {61E) 198 {25) 1527 17 159 o
H 1253 (95T) B 26:(01.]05) 1,27 (26) 2618 1r2 150 {¥
H 1500 72 [LAH LD LIT 21 1232 175 17.5 0
0 163[1630)  IZTI(1359) 359023 1253 157 185 5

* Sipmificnmby different tham measured METS oL all levels (p < 0005}

Linspishlisksed pilat stady, University of Tobedo, Toledo, OFH 159908,
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Craka G the study by Holeike (20003

M Walis Risastance 5PM Measired  MuSep Yo 0
{ Fnge) {range) METS METH MuSiep-
Mensurs
T M4+22 L3012} 99064630 L6t *23+2 44
50 3Ex33  14d64l-1)  obd (46-BL) 21+ S k% o o 50
M TA0+ Y RI0g-5)  MONSDH 2T+ 4 *43+ .4 5
49 022 £TA RO0(R-5)  BAZ(RO-111y Al "33+ B 7l
17T 1255448 JB0{3-6) BT 3TET LS 7
41 1595 4300360 914 (TE-125) A & B L 1
19 1747213 510(47) 914 (65-106) 54411 CEA+16 56
4 MWR6+7E  GA0(4-B) 9II(TE-115) E6+1] G019 46

e

* Sipmifeanily different thon Meagured METE (p < 0.05)

Enlekke, C

Explusion of MET values o6 il Muglsp 4000
University of Wisconsin-La Crease, Lo Crosse, W1 2000,

. Unpublished masser's thesis,
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Informed Consent

Title al Investigntian:

1, | periest name) consent 1o paricipste as a volunleer in a stdy imwedving
swhmaxinal wersrse besting on & sew plecs of equipment (MuSiep 4000}

1 howe been infonsed tha? | will perfanm a number ol oysrciss Bows stanting aln low fevel pod
pgressing o a fuirky Sard loved of oxertiom. During e exdreass esting, ood pressire,
clecsroenniagraph (ECG), bemet mie, and rating of perozived sxentivn (RPE) will b cominsmlly
wsiniiored, 1w adiition, 1 will be required so bresshe theough o souha type moothpicos so tha my
uxjrirwdd aar g b pnalyeed, T toand sesting thmee will be appraximantely 60 minoies. Testing
will stop whwen | reich e 1op bevul of my corre saencise irmining heart rete anilier BPE of 15,
A restieg period of ang mingle will be given in botween eack sage, Tosting will inke plece in e
eirdiae rehwh gym or ERAG lab.

1 e heen fiforened that 1 imay quit exencisieg ot ony e 51 wish. During physicnl aotivigy of
any type. thero are nlvwys ridks ed discosalons svalved These include ANGIMA (CHEST
PAIN) SHORTHESS OF BREATH, INCREASED HEART RATE, EKL CHANGES,
ISCHEMIA, HEART ATTACK, STROKE, AMD N RARE INSTANCES, DEATH. The
wunplicstinn rale For maa el disgecstic enencise lesling i gatents with known or suspecied
bznn alisase is about & 10,000 For ol complicaions and sban 1110000 for serio
complications. Curing submagina] exercise similar 1 iherapeniic exercise irinsag (ns 5 lhils
suidy), the complicstion rate is about (L0000 tests. Adso, te moothpivee my ouse the jiny 1o
become tived from kolding it in the mooih. 7] experionce my of thesy symspome 1 willl nolily
cinifed perseane| immediately. As n precaution, exercise plysiologists trained in Advaneed
Condise Life Suppon will be presenl

| wmstherstnnd thare are no "dispuised” procedees mad that the mvestipstor, Will Paschke,
expluined nll procederes seommicly wed bomestly. | also understand 1ot il [ have my questions
sl Ny panticipstion in s study | can ok ot any time. 17 sy questions shonld sase, cull
Bearbm Fagnn (2635 532- 3287, call Will Paschke ot (608} TEE-114é or the sapervisor of the study
Jislins Porened, .0, m (60K TES-R684. | consent bo paricipoie given the results maoy be eligiblo
fiar prshlighssg aind | eanio b fdemified Individually, All resshs will he beld srictly

oo fidenllinl

| comesider iaysell bo b i stable canlicvasculer healeh and o my knowledge | om not infecied
with a conlagious dissaee ar have any lealialicens o preeluds my partscipation in the les
doseribed above. | have beon informed et | om abo b withdraw from this study s s point
withoul penaly. Any questions regarding the prodecibos af liman sebgecis ray be sddressed o
v, Cingil Tyoeescm, Chair of U'W-LaCrosse IRD for te proloction of Hemes Subjecs, phone @
(nld} TH5-8155.

Comgeisiios Por Injarkes | ngree %o inke the risks Fisied abowa, Ims the ewirn than plavaieal injury
v ur & o resull of this research, my physicies will elp mo led treaimant. Medicsl serviees for
auch aiv mjury will be my financial responsibility. | inderstand that such physical ingony does s
mican eglagence has ooourred. | also underssand that | may sontast the Chamman of the
levestipmional Review Bowrd of Consmunity Memosial Hospital at (262) 532-2009 far further
informetion i the evest (hid pliysical Injury occurs 25 a resall of this research.



1 five read nll of the sbove, pebed quesices, received answers concerning mrees | did nol
uiderstnnd, ped willingly give my consent o padicipate in this progmm.  Upon sigeing 1his [em
1 wwifll necerve i SOy,

Subjoct's Slgnmure Dimte

Wieness Signmiure Dt

| bave defised e elly explained the siudy ns described beress to the subject.

(Mumo of Principel levestigates or Asthorizesd Ropreisstanive)

{Mostion Title)

Signature [imie



AFFEMDNX [
BORG'S RATIMG OF PERCIEVED EXERTION SCALE



Borg's Rating ol Percelved Exerion (RPE) Scale

]

T Wery, very light
£

f Very Light

1

i1 Fairly Light
12

13 Somewhar Hord

17 Wary Hand
]
19 Yery, Yery Hard

FLI]

Borg, G: Pesceived exertion: A note an history and methods. Med Sci Sporis Exerc
1973590 — @3,
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REVIEW OF RELATED LITERATURE
Iniredugtivg

The prineaey use of the NuSiep 4000 recunshent stepper lies within the Selds al’
carding arl pulmonary nebabilitation. Pationts i these Dedda winly low funciional
capicities or who hove orihopedse or mabalnory Hmitstions have o e NaStep o be
n eonfominble amd dpdershle mode of exereise. 108 gaickly aml cosily odfustnldo 1o
nccommodae ench patient’s plysical dsmevsians (sonl depih ond orm hamdle Yengily amd
cacreise warkboud {resismec). These elsrocierstics make the MuStep n fivariee choice
of exercise for polh patients aml relabilintos persanied,

Essentiol componeits af individnlioed exensdee prescriptbon e ihe
approqrinbe exergise mode, insneiy, duration, frequeency, and progresson with specaal
coisidesution mnde to each paibent's henlth stntes, risk factors, respanses te exerciee (R,
BI*, BCG). and personnl gonls and preferences.”  Effectiveness of individunlimed exencise
prosceipiion decrenies & oceumey in implementing these component decreases.

Owygen consumption {V07) measurements indicnte the capacily of the bady 1o
irarspart and wilize oxygen while nlse providing o niensure of enargy cost ond
eordiarespimiory finess.'  The direct measurenseni of ViO; Is moely used in disgmastic or
fumotsomal tests in lange populadicns due o the constraings of e, skill, money, and
couipment, Howewes, research has shown ihat during nerobic goencise, VO, bas o direci
finenr relntionship with increming workloads. ™ This lmear relotionslip betwesn ¥4y
amil workload has alkewed ihe desvelopment of nimerous ropression equntions o predict

V(0 during the mare common exercise modalities such os walking, rumsing, and leg

21



erpomveiry. Yery liltle resenrch bas been perfarmeed on the MuSiep. This review of
Biterature will discuss facors alTecting predictian equalzns, papular equations currently
bn uise, andl rescarch porformed on the MuStep.

F \[Fecting Prediction Equtl

There are a mumber of prediciion egunlians in the lilemiune o prediot VOy. Some
fncerporole todnl best tbme (treadmill proiocols, the Rockpar walk 1est, 1.5 mils rnd, o0l
distones eovered (Cooper 12 min rusfwalk vesth, moximnl workloads atinined (eycle
crgomelry proseceds), or heart e response 1o sel workloads (Sjosrand and Astropd
ests ',

There hove also been mimaenaus allempls o imcomposate demograplic
chamcterigics 1o improve the seeuricy of predistion equalsens, Commin varables sash
as npe. ™ welght,™* and pender™ have been included as predicior varinbles, Other
varinbies more difTieult b classify soch as activily level, ™" and clinicol status""
hivve also been ulilized, Predictban equalioss are usually populstion specific, meniing
ey ire el necurnle whin used with subjects that ofe similer (o the populaion sample
uged 1o develop the cqumion.'” This Gt expining the veriance in cerinin prediction
equaions when used weith o different population, Therefare, b obbain e nast ocoumbe
resulla, coreful consideration in the sslection ol predistbon equations should be mede
based on the population smple used i the development of the prediclios equatian,

subgect clamacteristics, and ile equipment avaikable for festing.



Prediction Fguati
limil 1

Climicol spphicmban al’ predsabon equmbons nost clien wilize either il Broce o
Binlke irendmill profocols. The Bruce tresdmill prolsaal iicerporibes cliniiges ni speel
e grade every three minues, The Bolke trendmill proioeol uees o cosmian apged of 1.3
mph with grade incrensing | % every minute. Clnical exerciss esting wing ony procol
censes when dingnostic changes ocour signilying disense or when Uhe subjeet resches
maximsm fasigue, ind Vi, is determined from mnximal st tme, |n o study which
evpluated the Drece and Balke protocels o predict Y Oy, e correlation [r) beoween
mezasured and predicsed values wore (LEV asd 080, and the SEE walues were .71
mlfkp/mitn and 3.95 mlkghmln, respectively.”  These predicted estimabes of Vi, wert
cnnaidhered to be nelmbvely pood.

Cooper |2 Min RunWalk Tes)

The Coaper 12 min runfsalk seat uses foinl disinnee coversd in 12 mimides as the
cnly vasinble for predicling Ve Large nuenbers of subjecis can be tested with
enknimal requirements {measured distonce ond stopwatch). Ameny nine leensge boys bl
were 14 and 15 years old, the correloton (1) valse between prodicted nnd nasured was
.90, but the SEE wns unovailuble.”  Ina sudy invelving younger adobescent boys nped
1) io 14 yeors, the carrelation between predicted snd mensured V0, was 065"

Once aguin the SEE wos unovailakde [n this study bl the beat-rovest refinbality was r =
0.9, The differing corelations may e due 1o smull simple sizes, or differences in

growih and motivation level of the subjects. ™ Wisile this test can make relinbde pencral
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chpssificutions concerning candiorespimtory fliness, accwracy in mesessing Y Oppes moy be
highly nffecied by the chametenistivs of the population being tested,
Teackpar Walk Tus

The Rackparl walk fest ufilizes o] tise 1o eover 0 one mile distnnee, sge,
goender, weight, ond immiediate pastiest henrt mie to predict VW, Similar o the
Cisoper |2 minste runfwalk eest, the Rockpor! walk fest con necemmoednle Lurge sumbera
af prople and onby reguires & measyred distmee, stepwatch, nsd the abilily 1o pcoumtsly
enewsre heorl rate. o ibe original study, the comrelation between messured and predicled
waluees was .93 and the SEE wis 0.325 Lfmin in n sample of 33 subjecis hotween the
e o 30 snd &% venrs olil.”  Because the west was develaped over a wide age and filness
e, sl wnilizend o lorge anople siee, the Rockport walking st con be used over o
broni ranpe of subjest populmions,”
Siowrnnid g Asirmd Tests

Participation in mmximal exercise fosts in ceriain individusls may be delewerlous o
their henlthe In these situnbiors, submaximnl exercise wesia nre approprisie for svalunling
Tanetional copacily snd prescribing sfe ond effective exercise. Two possible alt=molives
ti i linnl exereise st bnclwde the Sjostrand ard Astrand submaximal bicycle wests,!
Tl Shostenid test bicorpories bmee slages of eonlingons work mbervals, coch lasting &
mtinsiles i duration. Heart mies {HR) ore recarded dusimgg k= Afth and singh minuie of
cach stage and are overnged 1o dutermine stesdy siale voloes. The sbope of the three
siilimas il stendy seac HRs 8 extrapalased wo o moxkmuin sexly sao HR of 170 beals

[HeF EmEnUAE.
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The Astmnd les) reguires andy one stescly siabe TR walue. T, 51 andy regubnes n
single 6 mimale sioge ol exersise. Chee agaii, HR b8 pecarded dusing e (i disd sisah
mlvrube of exerelae mud then oveenped 10 obiain o stendy sate valoe. This TR pnd work
ravte varlwe is thew coimpared fo bl vilees o predicl YO, 0o shaly fivolving 83
npparenily bealtby 30 « T year old mades, the comilstions butwoen nisl nossunsd and
predicted Ve for the Sjostrand and Astrand tests were §.58 and 0,35, respactively.'
The SEE valuce were unavnilahle but the comstant ermar for the Sjostrand amd flw Astraml
vests were 4, T mleglndn amd 6.2 mbkghmin, respeetively. ™  The low comzlation values
arl Inrge differences between predicied ond messured menn VO, indicabe b the
prodiction occumey of these cqualions woe quite paor i the group of subjects tested,

Musitep Bescarch

In & clinical seltimy, aceumbe prodictions af exerciso inlemsily an sesded 1o
prescribye s menl effectave exercise. Hocenl rescarch s sbowa thil e compugerlaed
console un lhe MuStep overpredsos MET values by 111 — 32 % (seo Appemslix A) in

apparcritly bealiby college studems '

A sty @i the Ulidversity ol Wiseomaln-Lo Crosse
Fouand e NisSeep consale overpredieied mensured volues by 44 < Th% (see Appendix B}
in i clindenl population.” Based on his detn, Roteike developed two regression cquntions
to e accaraiely predict METS oo be NuSlep, Beeouse tbe reloimaship between
erergy cost and workload on the MuStep was curvilinear abave 115 walts, two cguntions
ware duvedoped fof exonciie abive anl below 115 watis, respectively. [n addition, the
niw equoLions by Bowelke bnd n comelation of r= %2, opd BEE was 62 METS,

estahlishing n bevel of alidily for the cquations, '
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The MuSien is 0 pece of nepobic ekcreise equipment that B condorable ond can
e cnsily acdjusted 1o persans of obl sizes and phyeienl abilities. 11 i especially populor in
u enrbiopulmonary rebabilitation seiting. However, previous research bns ghown the
MuSiep corsnle 1o insccomately predict METS & all warklomls. Simce sccurnle exorsiss
preseriplion is sssentind in § clinical popelstion, Rabeike develaped two rogressian
egumines i better predict MET levels on ibe MuStep, Becouse the equstions were
develaped on a clinical pepulatian, they shoukd allow cardiopulmonary rehabiliation
prifiessianals bo design exemise prescriplions wilh much more sccuracy arwd confidonee

on the Musiep,
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