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o .ubmaximal and maximal responses to
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e b submaximal and maximal

" The purpose of this study was to compare the submaximaj and maximai
phys?olopgioalresponses of males using a StairMaster upright (UP) and & ]
 StairMaster semi-recumbent (SR) cycle. Fifteen male students (mean age = 22

+ 2.4 yrs) served as Ss. All Ss completed maximal tests on each modality during

- WhiCh the following physlolOQiGal..fGSPO”SGS'Were evalua’t’ed;HR. Vog._ BP, RER,

RPE, and caloric expenditure (Keal). The maximai physiologlcal responses from
the UP and SR tests were compared using paired t-tests. There were no
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significant (p > 0.05) differences in maximal SBP, DBP,,an_d RER _T_her_e were

- ?ig,r]}!lficant Ef} < 0,05) diffe'r‘enoe_s_in VO, HR RPE, and l(ca‘l be_twe_en thSeBc[;ycles.
3ubmaximal evaluation revealed no _s_ig_mﬂaant (p > Q.Oo)-dlﬂergnceln P or
NEP  There were significant (p < 0.05) differences in submaximal VO,, HR, .
RER. Kcal and RPE. Any significance found at either maximal or submaximai
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AR Jp on the UP compared to the SR cycle.

" testing was a resuit of higher values on the UPGOMPGF& 01ne =¥ Lyvs.
Despgethe higher physiological responses on the UP, Ss were able to z.,xermspe

" Jonger (15.3 vs 13.2 minutes) and Ss watts were higher (209 vs 240) on the Sk
cycle. The resulits of this study indicate that when developing an exercise
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prescription, the workloads prescribed on the SR qycie vgould n'eed'to__ be higher
" than on an UP cycle in order to achieve the same intensity. _ .
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__ INTRODUCTION' R
As more and more tndrwduals and health and fitness clubs purchase
semt recumbent cones users often questlon whether they get the same workout

' "when usrng a semt recumbent compared to a tradttronal upnght cycle. Many

people have the

perceptlon that exercisrng on a semr recumbent cycle s easler and they do not

? _get as good 3 workout One of the many beneflts of cyc|e ergometers s that they o

~can be a beneftcial type of exercise for Indivrduals who cannot tolerate the tre

of runntng These include the obese the elderly. and those who may have an

overuse Injury These |nd|vrduais are faced wrth the decrsron of what type.. of

cycle ergometer to use.

There are several types of cycle ergometers - T he tradrtlonal uprlght
ergometer 5 the most wrdely used however recently the use of the semi-
) recumbent cycle ergcmeter has rncreased The semi- recumbent brcycle 1S
dssrgned Jo that the subject pedals wrth both legs extended honzontally while in
- the sitting posrtron It has been suggested that rncreased venous return
| assccrated wrth suprne body posrtion can produce signrflcantly Iower he art rate
o (HR) responses when compared with the uprrqht posrtron (3 7). There are only a

" few studtes whrch have evaluated physlological drfferences between Users of

| Uprrght and semi- recumbent cycte ergometers (2). Amcng the studies that Iccked

' at physrologrcal responses most report no drfference |n HRS and oxygen




. consumptlon (voz) between users of Uprlght and recumbent cycles at maxlmal '
workloads (4, 5) However Bonzhelm Franklln DeW|tt and Marks (2) and

.. 'Walsh Rlddle and Blumenthal (7) reported srgnrflcantly Iower submaxlmal HR
and VO2 values in the recumbent posltion compared to the Uprlght posltlon '

- Studies lnvestigatlng the blocd pressure responses to semr-recumbent cycllng )

~are |nconclus|ve Some studies report blood pressures to be slmllar for cycllng in

the two posrtlons (6 8) whereas some reported systolic and drastoltc bIood
pressure to be htgher n the recumbent posrtlon (3 5). “the study by Bonzherm
. and coworkers (2) contradicted these studies by reportrng slgnrf‘ cantly lower
systolrc and drastolrc blood pressures dunng submaxrmal wcrk of sub]ects in the
- recumbent compared with the uprrght posrtlon These dlf'ferenccs were not seen .
durlng maxrmal exertlon The studtes do agree that there s a simllar HR VS VO2 '
. relatlonshrp between the two posltrons thus makrng exerolse prescrrptron easy to

calculate

The dlscrepancies among studres reveal the need for further rasearoh
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- 'versus the semr-recumbent ergometer The purpose of this study was to

compare the submaxrmal and maxlmal responses to exercrse between the
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StalrMaster Uprrght and StarrMaster semi- recumbent cycles In males

METHODS

Sub|ect selectton Flftsen male voluntaers between the ages of 20 and 28
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an rnformed consent document (sse Appendlx A) and health hlstory
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questlonnalre (P_ar-',Q) (see Appendtx B) prtor to parttmpatlon |n the study Use of
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._human subjects' in this study was approved by the Instttutlonal Revlew Board at

| -the Universrty of Wlsconstn La Crosse

Overvtew of te |ng protoco] Each subject completed twc to three

practice sesslcns on both the StarrMaster Upright (UP) and StalrMaster semi-
recumbent (SR) ergometers After the practlce sessmns the subjects perfcrmed
N one mcremental Vogmax test on each mcdallty Subjects were randomly asslgned

'the crdcr for the UP and SR tests ’Ihe second test was done W|thlnone week of
the first test. During each test \./O2 was measured as wetl as blood pressure

(BP) HR resptratory exchange ratio (RER) caloric expendrture (Kcal) and

rating of percewed exertlon (RPE).

Practrce sessron Durlnq the practrce sessmns mstructrons were given -

3 regardlng the proper techntque for usmg the eqmpment safely Proper body
posttronlng and approprlate pedat speed were also drscussed The researcher

- eXplained and read specuf‘ C tnstructrons onthe proper use of the heart rate

monitors, head gear, nose clrptmouthplecs and rattng of percelved exertron

scale (RPE) (see Appendtx C) During _the flnal praotlce sesstcn,subjects

. practlced on the UP and the SR whlle weartng the mouthptece and headgear

_used to measure oxygen consumption Th|s was dcne to hetp reduce anxiety

and to allow the subjects to become famillar W|th the testlng procedures n




aooordance with the American College of Sports Medlcine (ACSM) gundellnes for

-exerclse testlng( )subJects were told that NO food caffeins, oralcohoiwere {o

_.be consumed for at Ieast 3 hours prlor to testlng
estlng sesslon Prror to each test the sublect S height was measured

' _' wrthout shoes to the nearest 1cm and weight to the nearest 1 kg These data

‘were then entered lnto the Qulnton (Q Plex 1 Qurnton instrument Company,

- Seattie WA) metabol|c cart. Exercrse testing was performed on the StarrMaster |

I upright (UP) and the StairMaster seml recumbent (SR) cycles The UP cycle

had its seat and pedal placement In the tradttlonal uprrght posrtron The SR had

|ts seat posrtion at a measured 45- degree angle to allow for added back support :

l -"for the subjects The foot pedals of the SR were Ievel wrth the seat ailowrng
subjects to pedal parallel {o the ground The seat heights of both cycles were
'adjusted indwrdually to allow 2 sltght bend in the knee whrle the leg was at full

" extensron The pedal rate was 75 revolutlons per mrnute (RPM) for both oycles

This cadence was chosen slnce most sublects were able to malntatn it easily

Each subract exercrsed at two- mlnute tncrementai stages untri vollttonai

~exhaustion. .
Measurements and lnstrumentatlon During alltests the su_bjects were
requured to wear a Polar Vantage Heart Rate Monitor (Polar-CIC Inc., Port

I Washlngton NY) These monrtors constst of a heart rate watch and a chest

' strap The chest strap contalned elec:trodes whroh detect the heart rate and the

'. watch drsplayed the measured heart rate Blood pressure was measured whrle _
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the sublects contmued tc pedal uslng A mercury sphygmcmanometer Expired .-
'gas during the tests was measured usmg the QMC Metabcllc Analyzer (Bcthell
_ WA) The Q Plex, an au.omated metabcllc cart was used to assess the o
N sub]ects axprred air for the determinatton of absolute and relatlye VOQ. calcrlc

expandrture and resprratcry exchange ratlc (RER) The Quinton metabolic cart_ .
| Was callbrated pncr tc the testing of eacn subject The gas analyzers were |
calibrated uslng known gas ccncantratlons yerlfted by the mlcro Scholander
B technlque._ The pneumOtachwascalibratedusrng a 3_.0L syrlnge pump at

N yarlcus flow rates

tatrstlcal analyses Data analyses was perfcrmed using SPSS statrstlcal .

- scftware (Lawrence Erlbaum Asscclates Publlshers HIllsdale U S.), and
Mlcrcscft Excel 97 statrstrcal scftware Maxlmal yalues between cycle tests

. were analyzed usrng palred t tests, whrle the submaxlmal values were analyzed
usnng a twc way ANOVA wrth repeated measures F’arred dlfferences were .

assessed uslng the parred t-test and Bcnfercnnl ad]ustment Alpha was set at
0.05 for all analyses. o -

RESULTS
Flfteen male subjects ccmpleted an tncremental maxlmal test on both the

~ UP and SR cycles The descrlptlye charactenstlcs of the subjecta are presented

in Table 1,




Table 1. Descriptive characteristics of the subject poputation (N= 18)
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Gender Age (years)  Height (cm)  Welght (kg)
' ' - X+ 8D - X+8D - X+SD
(range) ~ (range)  ({range

il kel il L
- !

.. — o

: e kel

Males (15)  222%237  177.6%54
-  (20-28)  (170-185)

Values are presented as mean £ SD

Tabla 2 summarlzestha phyalologloal responses to maxlmal exerolse for
' eaoh oondltlon 1t was found that axerolse on tha UP oyola ellclted a slgmfioantly
hlgher (p <0 05) VOz. HR RPE and oalorlo expenditure than maxnmal exerolse
- on the SR oyole However no S|gnlf‘ icant dlfferences (p < 0.ub) were found for

B REF? SBP and DBP between oondltlons

Tables 3- 9 summaru.e the physwloglcal responsas to submammal

| axerolse Five stages were analyzed sunce all subjer*ts oompleted at Ieast this

number of stages
Submammal values for VO2 are presented in Table 3 Values during use of R

the UP were signiﬂoantly._ _(p < 0.05) greater than SR across all five stages. There _

- was also a sigmﬁcant mteractlon (p < 0. 05) whlch mdloates that dlfferances

N between UP and SR generally got larger as each stage lncreased
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Table 2. Physmtogmal responses to maxtmel exerclse on the UP and SR
' cycles ' - - o

. - ,

Variable -  w+sp  X&SD  Difference

. ———er -l

i - ik . i i il it s Snp—— gp—— iy etk
. b,
> _H ol [P .H .

O, (mikgmin’)  415£77  5E64T 0
iR (bprm) 184£83 1774 L1080 7.0
i 171s24 5.8:17 13
CRER 449513 14Bx072 0.04
RPE 189%10 8117 08
sBP (mm Hg)  183£13. 18764129 46
DBP (nm Hg)  71£69 7174 0
WATYS 0226 269 £218* 20

TIME (min) 32£20  163:2.1* 24

i gy b . il sinlie . - ke

— MMHM&—W
dinks ek - P

- 3 Slgntficanﬂy different (p < 0 0 )than up

Submaxumal vatues for heart rates ere presented in Table 4 Valugs
B durlng use of the UP were stgmﬂcantly (p '0.05) g‘reater than SR for the last
| three etages. There was etso a stgnlﬂcant Interaction (p < 0. 05) Indloatmg that

the dnfferences between UP and SR were not conststent across the staqes
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Table 3. VO;. Responses to submammal exerclse on the UP and SR '
' cyoles (ml kg min’ ) .

e b el il = .“..,_1-.'--1--—-—-—-&--.& e Wk, g
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20,1 4 3.1
. 2“) t 37* -
33,9462 28647
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o Stgnificantly dlfferent (p <0. 05) than UP

Tab!e 4 Heart rate responses to submammal exerclse on the UP and

Difference

v

v




Submaxlmal valuas for oalonc expendlture are presentad in Tabla 5
_ \/alues for UP were signlflcantly (p < 0 05) greater than SR aoross aII frve tagas.
. . . There was also a srgnlfrcant tnteractlon (P < 0. 05) whtch mdrcatee that ' '
_ _dlfferenees betWaen UP and SR Increasad at eachsuccasalva stage

Tabla 5 Calortc expenditure responses to submaximal axercrse on
i|te UF’ and SR cyclee '

- “h-—.-—ui.-ll-l—-ni. Sty e e R L EL I bl bl -

Stage '_UP ' S8R . )
o o X+8D X - Difference

Submaxrmal valuas for rating of perceived exertion are presented In ‘tabla

5. Values fot UP were atgntﬂcantly (p < 0. 05) greater than SR for tha last two i_' .
stagaa There was atso a stgnlﬁcant tnteractton (p < 0. 06) lndtcatrng that

diffarencas between tha UP and SR got largar with each succossive staga




Table 6 Ratlng of percelved exertron responses to submaxlmal
, exercrse on the UP and SR oycles -

rTEE e . i A, ekl Mot sl -l A W
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-~ SR o _
S Difference
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Values for submaxrmeﬂ resprratory e\tohange ratio responses are
' presented in Table ? Values for UP were stgnlfroantly (p < 0. 05) greater than

' SR for stages tnree and four There was also a slgntﬂoant Intsractlon (p < 0 05)
'whroh tndioates thst tho dlfferences between the UP and SR got Iarger wrth each
sucoesslve stsge . . .

Subrnsxlmat vslues for systolic blood pressure and dtsstotlo blood

pressure responses are presented in Tables 8 and 9, There was no slgnlfloant

. dlfference between rnodalitles of among stages for eltner SBP of DBP it can be

-' . seen that vslues for SBP Inoresssd slgnlﬂcantly (p < 0.08) across the stages for

botn modatlttos where as DBP values remslned constant
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Table 7. Reaplratory exchange ratso responses to submammal
exerclse on the UP and SR oycles SR
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Tab!e 8. Systohc blood pressure responses to submaximal
exerc:lse on the UP and SR cycles (mm Hg)

P B W g

-._mu

Difference

145 ¢ 144

150+ 119




Table 9. Diastolic blood pressure responses to submaxrmal
- exercise on the UP and SR cycles (mm Hg) -

. 2 i PEFpRpRRrERRREESER s i " —

UP
X+ 8D

amnin wiis el -

PR ' el P S WY e aeiaiilinh S

70 + 4.3

_ . DISCUSSION
Thls study lnvestrgatsd the physlologlcal responses to exsrcrse wrth UP
| and SR statlonary cycles It was found that maxrmal exercise on the UP cycle
resulted in a slgnlﬂcantly lrlgher oxygen consumption heart rata response, ratlng
_ of percalved exertlont and calorlc axpendlture than on the SR cycla ngher HR-
'and \/O2 values on the UP cycle are conslstant wrth tho flndlngs of Currle, Kelly,

-and Pitt (3) and Walsh Riddle and Blumenthal (7) but in contrast to thosa of

Qulnn Smith, Vroman Kertzer and Olncy (6) and Bonzhelm and ccwcrkers (2)
- who found o dlfferancas batween modalitles. There are saveral posslblo '

expianatlons as to why the UP cycla ellcltad hlghar physlologlcal rosponses

_ compared to tho SR cycls. The chatr-llke style of the SR provldes sub]ects with |




. added back support whloh offers more stabiltty whlle prowdlng the subjeots with

- greater leverage to pedal agalnst ThlS concept may also explaln why the

. ' subjeots were able to exeruse longer and aohreve hlgher workloads (watts)

. .'the SR versus the UP oycle Desprts the subjeots lncreasad tlme on the SR
ycls therr maxrmal HR and Vozvalues wera lower than W|th tha UP cycle.
. Many subjeots were not famtllar wrth exercrsing on the SR oyole and oomplained .
of locallzed musoular fatrgua Thorefore it was hypotheslzed that subjeots had to
stop befora aohrsvrng thetr maxrmal oardlovasoular rosponsas | o

. Vary little data areavaltable regardlng ratlng of peroalvad axertlon and

calorlc sxpondttura at maxlmal levsls. A hlgher RPE on the UP contrasts
K flndlnqs by Bonzhelm and ooworkers (2) who found no stgniﬂoant dtffarenoas _

batween the modalrtles Maxlmal blood pressure responses were

nonslgntﬁoantly dlffarent betwean modalltles and are in agreement with studlas

by Curne et al. (3) and Qutnn and ooworkers (6).

_ During submammal exerctss in thls study \/C)2 responsas were signlftoantly
. tower in the SR versus tha UP cyole at all absolute workloads. Thls s in '
agreement wlth Bonzhalm et al. (2) but contrasts studies by Qulnn ot al. (6) a'nd
Prootor ot al. (5) Qulnn et al and Prootor and coworksrs atso found lower VOQ .
. rssponses uslng the racumbant oycla but thasa valuas were not slgnlﬂcant
Heart ratas were also Iower at each submaxlmal stage on tho SR versus UP

'- oyole whlch is In agreemant wlth studles by Bonzhalm ot al. (2).Westoott (_8).




and Walsh Rlddle and Blumenthal (7). 'The resultsof the_present stUdy are n

B contrast to those of Ournn and coworkers (1995) who found no srgnlfrcant
: dlfferences between the modalrtles The flndmgs of Qumn and coworkers (6) .

although notslgnlflcant revealed a sllghtly Icwer HR response on the recumbent. .

compared to the upnght cycle
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%everal theories may be offered to eXpIarn the dlfferences in physlologlcsl -

' responses to submammal exercrse between the UP and SR cycles. Waestcott (8)

J—

~ states that heart rates are lower on the SR cycle due to increased vencus return.—:
The elevated Ieg posrtlon durlng SR cyclrng, whlch IS slmrlar to SLIplne cychng.
- may facllrtate blood returnlng to the heart thereby increasing stroke volums and

reﬂexively decreaslng heart rate Thls finding is in agreement with others who

-- studled theso cycling modalltles (3,4).

- it has been hypotheslzed that the reducecl VO;a and calorlc eXpendlture

seen during submaxrmal work for SR was most llkely causcd by the fsct that the ,
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welght of the qus dld not havc tc be ralsed agamst gravrty, and therefore
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calorlc expendtture
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~The submaxlmal RF’E data IS slmllar to studles by Bonzhelm et al. (2) and

Walsh Rlddla and Blumenthal (7) whc alsc found hlgher values on the UP




~ compared to the recumbent cycle. In thls study RPE was significantly higher
only dunng the last two stages of submaxrmal work One pos*.lble explanatlon N

for thrs 1S that ln order to follow the same protoool as used by the women in a

| oompanron study, a Iower lnrtlal workload was ohosen SO both men and women

oould perform the test wrthout undue fatrgue In theory. thls low workload ln the

first few stages may have been too easy for the men and they posslbly oould not

relate therr effort to a number on the Borg scale However as the test oontrnued -

and the workloads rnoroased the subjeots were better abls to relate their effort
to a number on the soalle Thls may explaln why there is a slgnlfroant dlfferenoe

ln RPE after stage three and at the maxlmal level ZE mentloned earller

Blood pressures in this study were not srgnlﬂoanrly drfferent between

modalltles for elther systollo blood pressurs (SBP) of cllastollo blood pressure
(DBP) Thesa ﬂndlngs are In agreemsnt wlth those of Qulnn and ooworksrs (6 )
and Currle and oolleagues (3) but oontrast the rosult' of studles by Proctor et al
(5) and Westcott (8 ) who found signrﬂcantly hlgher SllP wlth use of the
reournbent oompared to the UP oycle Thls study did show SBP to be hlgher on
the SR versus the UP oyola but the dlfferenoes were not slgniftcant Bonzhelm

et al. (2) found the slgnlﬂcantly lower SBP on the rocumbent comparad to the UP

oyolo

Based on the rasults of thls study lt 8 oonoludsd that lndlvlduals can sttaln .

a hlghsr peak VOQ. HF-*ti and oalorlo sxpondlturo on the UP vsrsus SR oyole.




At submaxlmal workloads thls study found that subjects attained a hlgher VOQ.
HR Kcals RER and RPE in the UP pesitlon compared to the SR p05|t|on at
each gwen work!oad Thus, when deveiopmg an exercise prescnptnon the

worklo'lds prescnbed on a recumbent cycte would need to be hlgher than on an-;

Upright cycle in order to 'aohieve the ! ame mtensny
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INFORMED CONSENT

' A COMPARISON OF THE SUBMAXIMAL AND MAXIMAL RESPONSES TO
o ~ UPRIGHT VERSUS SEMI-RECUMBENT CYCLING IN MALES

e volunteer to participate in a study to
compare the submaximal and maximal responses to exercise between a
StairMaster upright and a StairMaster semi-recumbent cycle. | understand that

~ during each maximal test | will exercise until | feel as though | can no longer
~continue, The submaximal responses wil be evaluated during each maximal test.
~ Participation in this study requires me to have my oxygen consumption, caloric

~ expenditure, heart rate, RPE, RER, and blood pressure measured throughout

each test. In order to test the above variables | am aware | will be wearing a
‘mouthpiece, headgear and nose clip along with a heart rate monitor. -
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Prior to testing, | will be allowed two to three practice sessions on each modality to
allow for familiarity. | will be completing two separate maximal tests, one on each
 cycle. The maximal test will be completed during ‘separate sessions lasting

approximately 30 minutes each session, 1 am aware that the study involves
“¢ycling at incremental stages increasing the workload every two minutes until | can
no longer continue. ' .

| am aware there may be cenrtain risks Involved while participating In this study.

- These risks may include abnormal heart rates and blood pressure readings and, in

rare instances death. | consider myself to be in good health and to my knowledge

| have no known pre-existing cardiac sroblems, however, If at any time during the

test | experience any ightheadedness or dizziness | will make the Investigator

‘aware immedlately. Discomforts that may arise from testing may include sore legs
and general fatigue. ' ' - S -

~ From the results of this study, | wil be able to sea whether there Is an advantage
of one cycle over the other. From the standpoint of the general public, the
~ perception Is that the semi-recumbent bike is "easler’ ana they do not get as good
of a workout. The results will allow the general public and myself to see the
relationship between the two modalities. . - '

| agree to presentation and publication of the rosults of the study as long as the
~Individual's identity Is kept confidential, | understand although | will be kept on
~ record as participating In this study, there will be no names lIsted in reports,

10




abstracts, or journals. The data obtained will be used only as a group collection
and not on an individual basls. - o -_ N

- | have been encouraged to ask any questions that | may have whether it be prior
to testing or during testing. if | have ¢questions or concerns, | can call Chuck

“Johnson at 779-4852, Marsha Pauly at 782-1978, or Dr. John Porcari, research
~advisor, at 785-8684. ' o

After reading this consent form and having all my questions answered to my
satisfaction, | voluntarily consent to be a subject in this stuay. | am fully aware that
~ participation is voluntary and that if | refuse to participate in this study or if | choose
 to withdraw from this study | may do so at any time with no penalty. Contact Garth
Tymeson, Chair of UWL Institutional Review Board, if you have any gquestions

" about the protection of human subjects, (608-785-8155).

participant Date

Date

Witness DR
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Physical Activity Readiness Questionnaire*

Neme: Date ____19___

Phone: Home: o _ Age ____
| Work: o _ ' - - Height ______
_ “Weight __ |
"YES NO 1. Has your doctor ever said you have heart trouble?
YES NO - 2, Doyou freque‘ntly have pains in your heart and chest?
YES NO 3. Do you often feel faint or have spells of severe dizziness?
YES NO 4, Has a doctorever said your blood pressure was too high?

YES NO . Do you have a bone or jOint- problem such as arthritis that may be
‘aggravated by exercise or even made worse with exercise?

"YES NO 6. Do you know of any reason not mentioned above why you should
not participate in maximal exercise testing?

_ The above questions have been answered truthfully and to the best of my
knowledge. | am not withholding any information that would place me at an
increased risk of injury by participating in maximal exercise testing.

Signature: _ Date: 19

* Modified version from fifth edition ACSM's Guidelines for Exercise
Testing and Prescription. P.14, 1995,
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" Rating of Perceived Exertion Description*

_ At various times throughout your cyclmg | will hold up this scale and ask you to -
. : _select the number that best represents how hsrd you feel the work S for you at
thls tlme As you can see thla scale ranges from a Iow of 6toa hrgh of 20 The -
' hlgher the number the harder you feel the effort |s for you. The highest number
(20) should represent the maxrmal effort and fatlgue Ievel you have ever felt
"wh|le cyclmg There IS NO wrong or rlght answer Just try to estlmate your total

- feeling of exertlon and effort as honestly and accurately as you posslbiy can.

« Butts. N. K. Physiological profiles of high school female runners. Research
Quarterly for Exercise and Sport. 53 (1), 1982.
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REVIEW OF RELATED LITERATURE

' ﬂt_r_bduction
As more and more |ndwtduals continue lu search for the perfect exercise
modallty companies continue to offer many varieties to choose from. The most o

| common forms of exerclse mclude walklng. runmng and cycltng However not
everyone can do these aotivrtles on a regular basls for a variety of reasons. The
' obese elderly, those with over-use ln]urles or those just looklng for a change in l
the_ir exercise routine are Ieft to searoh for a type of exercrse that is more
comfortable to use, yet still provides a good workout.
Benaftts of Semi- Recumbent Ergometers
The semt .recumbent (SR) blcycle s designed so that thesubject pedals
“with both legs extended horizontally while in the sﬂtlng position. The seat of the
SR ergometer is horlzontal whrle the backrest is mclrned at approxlmately a 45
degree angle to help support the upper body. It has been suggested that
ncreased venous return associated with supine body position can produce
significantly lower heart rate (HR) responses when COmpared with the upright
(UP) position (3,8). The horizontal leg position used with the SR cycle may
‘ncrease venous return and thereby help to explain the lower resting and

submaximal exercise HR's in the SR position. The lower submaximal HRs found

while exercising in the SR position may be beneficial for some patients, such as

the elderly.




Submax mai Respon_ses [t Cyc g In Different Pos tions

Bonzheim et al. (2) compared the physiologioai responses between UP
and recumbent cycle ergometry At a Ievel of 100 watts, relative VO2 was 15% _
. Iower in the recumbent than in the UP posrtron. Oxygen Uptake values at
~ submaximal exertion were aiso studled by Quinn et ai (6). They found the
supine VO2 was signlﬂc antly lower at submaximal work (..iOOi(gm min Ye ompared
with both the recumbent and UP positlons however they found no differences
between SR and UP. This IS In agreement with the findinqs of Prootor et ai (5).
Ao‘oording to Quinn et al. (8) the reduoed VO2 seen in the supine position during
submaximal w’ork was most iikely caused by the fact that the weight of the legs
did not have to be raised against gravity, and therefore the esternal work may be
reduced. . -
The HR values reported in the various studies comparing cycling
modaiities are contrasting as well. One study reported no difference in HR
hetween upright and recumbent ergometry (5), while studies by Bonzheim et al.
(2) and Walsh-Riddie and Blumenthal (8) reported significantly lower HRs in the
recumbent compared with UP position at absolute submaximal workioads.

Quinn and coworkers (6) and Proctor et al. (5) found that supine exercise was

conducted at a lower HR than recumbent exercise. It is thought in these cases




that an increased venous return augments stroke volume, resulting inthe ower
heart retes .

The blood pressure responses to exercrse using the varlous modalltles
are variable as well. At submaxlmal levels most lnvestlgators found no .
! srgnlﬂcant dlfferences between SUplne and upright ergometers (3, 4 B8). However

studies by Bonzhelm et al, (2) and Prootor and ooworkers (5) contrast these

fi ndlngs Tho study by Bonzhelm reported slgnlflcantly Iower systollo (SBP) and ’

- diastollc (DBP) blood prossure during submaxrmal work In the recumbent
posrtron oompared with the upright position at a workload of 100 watts Currie,
: Kelly. and Pitt (3), and Proctor et al. (5) found SBP to be slgnlf" icantly higher In
the recumbent compered to either the supine or upright pos sition. Differences
N between rnodalitles nrobably relate to the varying amounts of isometric hana
gripping allowed by the subjects.

The subjects rating of perceived exertion (RPE) while exercising at
submaximal levels are contrasting as well. Walsh-Riddle and Blumenthal (8) and
Bonzheim and coworkers (2) both reported submaximal exercise RPEs to be
significantly lower in the recumbent position compared with the upright position
at similar workloads. Studias by Proctor et al. (5) and Quinn et al. (6) found no
significant difference in RPEs among the upright, supine, and recumbent

positions,
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Maximal Respcnses to Excrcuslng ot Dlﬂe[cnt Posltlcns

The discrepanmes In physlclcgtcal rccpcnces tc vancus cycling
- 'modallties seen at the 3ubmaxlmal level are nct found at the maximal Ievcl

~ Unlike submaxumal VOQ. maxlmal Vozvalucs were not sngnlﬂcantly affected by

'Dcsmonal change (2,5,8), and heart ratc we‘rc alscfcundtc be'similar among

' uprlght SUpine recumbent, and semi recumbent maximal excrcise (2 5,6). The .

- 'same holds true for blood pressurr* respcnses with use of the various mcdalltles

ot the ma_xim_al evel. In the studies that evaluated maximal blood pres_sure-

responses, there were no significant differences found among the different body
nositions (2,3,6,7,8). R

Exercise Prescription
When it comes down to choosing which cycle ergometer to use for

exercise prescription, individuals ar'e' faced with a varisty of options. As stated
by Quinn et al. (6) exercise prescriptions may be made with some confidence
when one has data from a supine or recumbent exercise test and wants to
prescribe upright (or vise versa) ergometry. Since the linear relationship of VO,
versus HR for supine, recumbent, and upright are nearly Identical, a given HR
during supine ergometry results in a given supine oxygen uptake that is

comparable with either recumbent or upright cycles (6). The absolute workload
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may be lower durlngupright cycling"(2)', hut the percentage of maximal functiOnal '

capacity would be similar. _
- Summary
Wlth an lncrease Iy the number of lndlviduals and health clubs purchasrng

semi- recumbent cycles the need for further physiclogrcal eva.uatlon s apparent

Whtle maxlmal HR and VO;, responses appear to be equal at maxlmal workloads

. s’ubmaxlmal response‘s of SR compared to UP.are ccnﬂictlng. These
| 'dlscrepancres among cyclrng modalrtres at different workloads need to be

clarified before exercise prescrrpticn can be done wrth any ccnfrdence
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