A .ﬁ..h . . "'.._--- . - T ‘;-...--1;- e :
- - .r"'"'l--.‘"' - - - - - = 1

....1"\-.__""_ T
v W g e

. a g e, .
oy ) . - il o A ) - . o S . .
il T '?-'*1"-.-... " -'*“:l N T ""'l-‘ - L {."'l - e '™ ‘.-. ; "'.-.-"l"'""" b - " et =" - " ""-l..' - 'nh - .-ﬁ'l" . ..-'."i...-' - S e eal A e, - by = - -
! g v e mm g T I LFR =t Caom,  m Sa e - . -.-‘ e T - R -ﬁ"'-;' - il IR PR Iy " e I"-'a"."". R bl M L A . L L g2 " N T -
5 » - - = - - m - - . . . - T -l PR 2 T L R LT . - - T I e g d. [ IEEL N . R - . ! - . o L T R S I T r
= : . - el By, - N L - - - CC R ST - el e - ¥ - T e e, T AT - - . - ol ke v [P T EOEAT 2T -
- . - ° - S e e o - -- - .- = S L - =, TT r-m ) e e o, W s T
A - . " - - - T S e e et - i

rlid‘l,..ll':"ﬁ' -
.:._"" e d .k L

A
ﬁ’qf

}r-‘fi /
AR
9N,
%

.‘;
\
3
3 :I{'

!
i
4.

...
+

l.r.'— . b
il -

Tl - iy
h Vi
e

)

i
I;

1)

a -
1l
5 -
O

- :::' -y -
- ; [ ol -
SR Yt
- - mey - -

1 L] """"'""._F"-"'w'-"-n L -

n " W, . R T s T oty
- i == " amp . . L Y o it e - - ey ol . " - o
"'ll.. . ."- [ ] "'-l-l_.‘ -..:‘ h - - ':' . - .‘:_"..T- L oy, ™ . - "'.._ . L'*_.‘_l' - .' ‘ -
\ . E - by .'h‘l.*'. A - ..-__‘-n'- ".-.- ._.h - ...q. l..._a.“,-__.- - i ."--.. . . i" .‘_-. N - "IL_"* s
- ! L - . - L - ; Al
A . R, .

g Py
-t e

Pl

]

Y S — ”i':.m'
. A :" HH .r-‘ th;" " Hl""'-.: g -

- - r l""‘-r‘ . ; o ‘h F

M : s, - -~ r ol o ] r * i

P ] e F . . - - - e iy
LT = Tm as - - b - ..-. ": - _
T - -
- - - I T '-._:_

- h- '-ﬂ WP | tor -
LT ». wily h. . -,
ik
T il

-k o
Tav Wb LS

Pk
) - -
e i TRk
- |- - T -4 "
. - . LR
-

- - . . -
L, Lt S TP S et T &+ AT
s 7 e LY i Ty .

T ..-.L, . k FE N N ~ m‘-
i ,. .
- e T iy ol il
- -a My e ) ' -
- rm ‘.: o ...I' - -
b & e ' i

~ *significantly different fhan SR (p <.05)

" ] " ; - LT R =g . N - e "
L . il g g J""""'l‘ v ' ; r:""' gt b A )
; - T B . e - - - 1 T ' T
" . - - - - - - ol -

oA g, T L et
] r - -

SWENSEN, C. T. Physiologica uaster Upright and g
elf-selected pace, MS in Adult

Fitness/Cardiac Rehabilitation, December 1999, 32pp. (J. Porcari)

- Many people feel that they do not get as good a workout on a semi-recumbent (SR) cycle
- ergometer compared to a traditional upright (UF) cycle ergometer. This study compared
- the responses to 30 minutes of exercise on the Stairmaster UP and SR at a self-selected
- pace, Twenty-four volunteers (12M, 12F), 18 to 28 years old, served us subject‘s" (Ss). o

Each S was given 3-5 practice sessions on each ergometer prior to testing, They then

performed a 30-minute exercise bout on each ¢ycle in random order and on a separate
- day. VO, HR, Kcal, SBP, DBP, and RPE data were averaged for each 30-minur:e -
- session, (omparisons between modalities were analyzed with a 2-way ANOVA with
- repeated measures and Tukey’s post-hoo tests. There were no differences in responses
between males and females, therefore data were pooled, I

.

VO  HR  Kcalmin RPE = SBP  DBP
UP 228+452% 137+18.1% 78%1.89* 126+1.80 153+187% 67+ 9.6
SRO1994£505 124£157 68212 125+1.63 139+£176 61110

——el—

o S'_s ,work:ed at significantly higher workloads on SR ( -10! watts) compared to'UP (89.1
‘watts) even though Ss worked at similar RPE values. VO,, HR, and Kcal were

significantly higher in UP compared to SR cycling. Thus, it would appear that the SR

~ cycle might not provide as good a WOrkOut as the UP cycle when subjects self-selected

exercise intensity,
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INTRODUCT[ON

As soctety bccomes more and more exercise conscious, the need o assess the

physiologlcal and cardiovascular benaﬂts of new exercise machines becomes tmportant
Many quostions ansc as to which exerclsc modaltty provides the best workout Recently,

thcrc havc becn questrons concermng the intensity ot‘ the workout between the upnght

- (UP) and the scmi-rccumbent (SR) cycle, Recumbent blkes are becoming more and more

o | popular and practical for activc, sedentary, and cardiac populations because of the

features they offer. Thcse include casy accessibility, a comfortable seat that is lower to

. the ground a non-wetght bearmg deslgn and workloads that can acccmmodate lower

' l....vels of ﬁtness ’I‘he need to estabhsh physiological responses to exerclse on these
_ _'machmes in an authentic manner seems appropnate
lt has been reported that submaxlmal heart rates have becn s1gn1ﬁcantly lower in

the SR posrtton than the Ul’ posrtron at rest at various percentages of VOamu, and at
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absolute workloads VO;, has also been found to be lower at absolutc workloads in the SR o

posrtlon (6) It is bclieved that lower HR and VOz at set workloads are due to the

increase of venous retum and lncreased mechamcal efﬁcrency (a decreased gravrty affect

on the legs) associated wrth the more supme body posrtron. Differences in submaxrmal
BP between the two posrtrons are unclear (2) Bonzherm et al. ( 1) reported maxrrnal HR '
. VOz_ and BP to be the same between the two exercrse modahttes, but these responses on

' the SR occurred at a hrgher workload than the UP.




. Whtle the above studies compared physlological responscs at certam pcrcentagcs '
of' VOz or at set absolute workloads to our knowlcdge no one has compsred these two .-
modallttcs at a self: sclectcd lntensny, or self- prefcrred pace, wlnch more often reflects

o the exercise hablts of society, Allowing subjects to ehoose thelrown exXercise lntensrty
- was an important factor in the present study because INost home or fitness ocnter

exercisers control thelr own pace,

' study was not to control the SUbJCCtS but to produce results from a natural self selected
R mtenslty Accordlng to Dlshman et al (3), mdwnduals who have exercise prescnptlons
' according to their preferred mtcnslties msy better adhere to an exerclse program. Also,
' knowledge of self selected mtensnies (along wnth speclﬁc data) may prowde msight to
~ the pubhc when lnterpretmg popular excrolse prescnptlon gurdelmes and cnable l
* clinielans and health educators to better convey thetr message (5).
. Accordmgly, the purpose of the study was to compare submaxrmal exercise
- responses on the Stalrmaster UP and S.R at a self'-selected pace. It hasbeen anecdotally
' reported that exercise in the SR posrtlon is easier than the UP position, Thls study may
help to clanfy these 1ssues..
METHODS
Oyervtew , .
Subjects in the current study were tested on the StarrMaster UP and the

' StarrMaster SR cyole ergometers Followmg adequate practtce, each subject completed a
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self-selected 30-mmute submaxtmal test on each of the modalmes. Oxygen consumptlon
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(V02 ml kg min and L mln), respiratory exchange ratio (RER) heart rate (HR), rating of i'
' pcrcctvcd excrtlon (RPE), systohc blood pressure (SBP), dlastollc blood pressure (DBP), .
_ calonc expendtturc, and work levels were compared betwcen modal:tlcs.
m . _
o Subjects for this study were 24 volunteers. The subjects, 12 malesand 12 females, o
o ranged In age from 18 to 28 years, Subjects were recruited ﬁom the Unwersrty of
. W1 consln-La Crosse and the local commumty All subjects were apparently healthy and . .
-_partlclpatcd in regular fitness actwmes at least three tlmes per week PI‘IOI‘ to the study,
~all subjects completed a Physical Readlness Questionnatre (PAR Q) (see Appendm A)to
.'_screen for orthopcdic or cardrovascular problems. The UW L lnstltuttonal Rewew Board l

for Human Subjects approved the protocol and each subject read and signed an informed

. consent (see Appendlx B) pnor to testmg

- Methods and Procedures

- , All exercrse testmg was performed at the Umversrty of Wrsconsm-La Crosse in the
Human Performance Laboratory Each subject was gwen three to ﬁve practrce sessrons
_to learn how to operate each ergometer and to becomc tamrhar with the other testmg

- equrpment to reduce anxiety Durrng the last practlce sessron, subjects wore the Polar

Heart Rate Momtor headgear and mouthplece that they would wear durmg testmg

All subjects reported to the lab at the same time on two separate occasrons Order

~of testmg was randomized and a maxrmum of 2 weeks separated each testmg trial.

Hrught of the seat was adjusted for each 1ndrwdual on each modahty 80 there was a shght ,
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' bend in the kneo when the leg was maximally extcnded lhooh machtne had toe straps for
B secure footing whtle pedalmg '
The protocol for each of the two tests was to perform a 30- mmute submaxnnal
- oxerclse bout ata self-seleoted mtensrty Each 30 mmute bout waspreoeded by a5
mmute warm up and followed bya S-mlnute cool doWn. During each tes't, cons(‘iles of
' themaohines Were covered to ellm'inate feedbaek to the subject and the researcher l
ad_tust,.,d the workloads when requested by the subject All data colleoted bofore dunng, .
“and after testing were written down on a data coileot,on sheot (see Appondtx C) Before
testing, explanation of testmg protocol and RPE were rewowed (see Appendtx D) Each '
' subject S height, weight, heart rate,and blood pressure were measured bef‘ore eaoh test,
_, ws . - , _ - .
During each test oxygen uptake heart rate, resplratory exchange ratio, ystohr and
'-dlastolic blood pressures, ratings of percewed oxertton, and caloric expendtture were
| rneasured Explred gas was measured contmually usmg the Qumton Q Plex (Qumton
-'Instrument Company, Seattle, WA) VO;, RER and Koal/mm were colleoted every
minute from the Qumton Q-Plex, The Q Plex was caltbrated before the begmnmg of
~ each test with gas composrtlons deterrmned by the Micro- Schollander technique. Flow

. meter volume was callbrated usmg a 3~L synnge pump at various ﬂow rates. Tho
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subjeots ranngs of percewed exertion (RPE) were recorded eve’ry Snminutesusing

i, s T

'Borg ] scale of percewed exertton (see Appendrx D) Heart rates were taken every
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) mmute wrth the Polar Vantage Heart Rate Monitor (Polar-CIC Inc., Port Washmgton,
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NY) whtch consists of‘ a v ateh and chest strap The watch records and dlsplays the dnta, '
- and the chest strap detects the heartbeats and sends the mformatton to the watch -
Statlsttcal Treatment . . . .

For compansen purposes, all data were averaged every S-mmutes durmgeach 30
' mmute exererse sessron leferences between modalities and between males and fernales .
were determmed using a two way ANOVA with repeated measures. Tukey S post- hoc
tests were used to 1solate parrwise drfferences Alpha was set at 05 te achteve statrstreal
) srgmﬁcance . l _ .
' RESULTS
. The present study was eondueted to determme if there were srgmﬂcant
' dtfferences in responses durtng submaximal steady state eaererse on the StairMaster SR ”
and the StatrMaster UP cyeles Twelve male subjects rangmg in age from 20 28 years
und 12 female subjects also rangmg in age Prom 20 28 years partrcrpated in the study

' '-Tlteir physrcal chat aeterrstics are presented in I‘able l

Table , Descriptive phySiea'I characteristics of the subjects (N = 24)

o Age(yn  Height(em)  Weight (k)
Gender (n) o X+SD . XtSD | - Xx%kSD
o - : (range) (range) - (rnnge)
| Mates‘(tz) o ,22.2 :1:2.--33 B 179_._7a3.52 - 790:!:970
- - (2028) (175-185) (63, 6-95 5)
© Females(12) 228230  1652+695 600 £8.71
Y 11 28)  (155-178) o (@1-15)
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All subjects completed 30- mmutes of submaxrmal exercnse ata se]fuseleeted paee

on both ergometers Compansons of physrologroal responses (VOz, HR Koal RPE

RER SBP and DBP) between the SR and UP cycles are presented in Tables 2-8 A

nompanson of work levels achteved between the SR and UP is presented in Table 9

; Ongen Consump ion

Values for VO, are presented in Table 2 and In anure 1, Overall lt was found o

that VO; for UP was stgnlﬁoantly greater (p< 05) than SR w:th no slgmﬂcant

.. lnter actnon (responses between the two ergometers paralleled each other, p > 05) 1*113

average difference between conditlons was 2, 9 ml/kg/mint When lookmg at the pattern '

of VO, over the 30-mmute exeroise bout it was found that VO; mnreased slgnlﬁcantly .

(p < 05) up unttl approxlmately mlnute 10, and then plateaued A plot of VO; over the

o 30-mmute exerelse bout IS presented in Flgure 1,

Table 2, C'ompanson of VO, (ml/kg/mln) during seml-recumbent versus upnght

¢ clln

Te SR wp e
(minutes) X +SD | ~XESD ' ;n;:bé%ed

17,6 £3.15
20014382
2194908

22,7+ 5274

22,9 45,264

22,8 + 5,068

75 :l:S Th . —55 1;452* -

* signlfionntly different than SR (p < .05)

# slgniﬂcantly dlﬁ‘erent than 0-5 mlnute value (p < 05)




Time (minutes)

thure l, Compari son of VOz (mlfkg/tnin) during semi-recumbent versus upright

. cycling

" Heart Rate
anues fer heart rate are presented in ’I‘abie 3 and Frgun:- z Henrt rate during up

' exercise was signif'eantiy greater (p < 05) than during SR exereise wrth no signiﬁcant

interaetien (p>. 05) The average dif’f‘erence between conditions wns 12 5 bpm. When
iookmg at the pattern of heart retes over the 30-minute exercise bout it was found that

-heert retes inerensed signiﬁcnntly (p < .05) up untii npprextmately minute 10, and then

. piatcaued A graph of HR vaiues t‘or each 30- minute oxerolse beut is presented in

- Figure 2.
' Keai/Min
Velues for caioric expenditure are presented in Tnbie 4, Overail it was t‘ound that'

Kcni fer UP was signif'icantiy grenter (p < .05) than SR with no signiﬂennt interaetion




' Table 3. Companson of heart rates durmg semi recumbent Versus upnght

cychng

Time
- (minutes)

1.5

6-10

11-15

16-20
- 21.25

26-30

128.5 £ 14,75

SR
X+SD

1124+ 1321

119.8 £ 13,91
124.6 £ 15.51

130.2 t  1 5.44

Cup
X £SD

1216%1586
13181626
138711731

1414 117,10
143,6 £ 16,65
'1428i16 61

Combmed
X + SD

117.0 £ 15.17

1258+ 16,17

131.6 + 17,704

 135.0 £ 17.08#
136.6 4: 17,14#
136.5 £ 17.104

. 124.2 n 5. 74
¥ sngmﬁcantly different than SR (p <.05)
# sngmﬁcantly diﬁ‘erent than 0-5 mmute value (p < 05)

T367TZ18. n*"

i - el i e i -eeibileni Sl Sibuis i e (S Sy oS WSttt sl mhe ae b e, sl i e

Time (minutes).

Flguro 2 lenparison of heart rates during semi-recumbeut versus upright
| cyo lng o




(p> O’i) t"he average dlfference between condttlons was | 0 Keal/min, When looktng :

 atthe pattem of Kcal over the 30-mmute exerotse bout it was delermmed that nalono

- expendtture mcreased mgmﬁcantly (p < 05) up unttl approxtmately mmute IO and then ' .

_- plateaued

' 'M)m anson of kcal/mm during setm-recumbent versus uprig ht oyclmg

Time SR - - ._U_P ' -- Combltle_d
~ (minutes)  X=xSD X +SD  X%SD

S5 sexlTl 66+£120  61+1.54
610 63187 714185  69%1.84
11-15 70+201 o 81x191 7.6 £ 2,024
16.20 C7.3£2100 84£198 7.8+2.00#
2125 744214 84#208  7.9+2.148
26-30 75+237 82:I:I93 7942184
68i212 o 73e139*
sigmﬂcantly different than SR (p < 05)
- # signtﬁoautly ditTerent than 0-5 minute value (p <,05)

n , of Petceived Exertion
Values t‘or RPE are presented in Table S. It was reported thot there was no
- signiﬂcant dItTerence (p > 05) iu RPE between oycles and no signittcant interactton
B (p > 05) between stages. The average difference between oycles was 0.1 RPB unit,
o When Iooking at the pattern of‘RPE over the 30- mlnute exorolse bout it was determined o
that RPE inoreased stgnlﬂcantly (p < 05) up untll approximately minute 10 and then '-
o 'plateaued I '




;_ TableS Companson or ‘RPE durmg semi- recumbent versus upnght cyclmg o
Tlme S8R o up mbined
A N N

10.8 + !.34
12.0 £ 1.33
12,7 £ 1.52#
13.3 +1.56#
13.3 £ 1.46#
133 4 1.534

- . 12 6 + I 80
| # slgniﬁcantly d:fferent than 0- 5 minute value (p < 05)

Res i"mO y Exchange Ratio
Values for RER are Pt‘esented in Table 6. It was determined that there wasno

stgnlﬁcant difference (p > 05) in RER between medalities and no signiﬁcant mteractmn

- (p > .05) 'I‘he average difference between condlttons was an RER of 0,01,

Tableﬁ Com arison efRER durm semt-reeumbent versusu right cycling
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o S'z",stolic Blood*Pressure

Values for SBP are presented in Table 7. Overall it was found that SBP for UP
o was s:gmﬁcantly greater (p < 05) than SR wlth no s:gmﬂcant mteractlon (p> 05) The '
' average drfference between condltlons was 13.7 mmHg When Iookmg at the pettem of |
' SBP over the 30-minute exercnse bout it was found that SBP peaked between minute }

15 20 for both condttlons S

Table 7. Comparlson of systolic blood pressure durmg seml-reoumbent
' __ versusu right ¢ ohng - -

Time SR ~UP Combined
(minutes)  X+SD X +SD - X+Sh
S5 134441983 149311896 141.9£20.62
610 138741812 15281825 145.8 £ 19.36

SIS 14031191 1538£17.70 1468%17.91
S 16-20 1423%1628 154741917 149.1 & 18.674#
c2l25 139041675 154342030 00 14631929

26-30 14001972 150.8*20 48  145.4:+20.62

Ry

_ T 1527:!:1370*
o sigmﬂeantly different than SR (p <.05)
B sigmﬂoantly dift‘ereut than O-S minute value (p < 05)

" Diastolio Blood Pressure
Values for DBP are presented in ’I‘able 8. There was 1o signifleant diff‘erence B
: (p > tOS) in DBP between modaltties and no siguiﬁoant Interactlon (p> 05) There was a | B

tendenoy for DBP to decrease across the 30-minute exeroise period but there was no




' srgmﬁcant drfferenoe (p > 05) among tlme penods The average dlfferenoe between

condltrons was 6.4 rang

" Table 8. Companson of dlastolic blood pressure during semi-recumbent versus upright

: . cycling

Trme '
(mmutes)

15
- 6-10

ll 15

1620
2125

SR
X +SD

 63.2+11.68
62.5 112,30

62.0  10.65

60.6 1061
59,1 £10.63

669+ 17.26
69.0+ 8,85

68.0+ 9.14
66.8+ 9,06
64.6 = 9.16

| Combined '
X 4£SD

665+ 11.67
65.8£11.10

65.0%1028

63711024
- 61.8+10.21
62.2£10.87

58.4 £ 10.43 65.9%10,16

BTOEIL0Z 674 Z 958

Work Levels

Values for work levels (power output) are presented ln Table 9 Tt was found that
. 'work levels on the SR were slgnlﬁcantly greater (p < 05) than the UP The mean work
- _ level on the SR was 101 watts and 89 l watts on the UP When lookmg at the pattern of
' _ power output over the 30-m1nute exerclse bout lt was determincd that watts lncreased
slgnlflcantly (p < 05) up untll approxlmately minute 10, and then plateaued
' Drscusstou
T‘hls study evaluated the phyalologlcal responses of young, healthy subjeots to 30
-.'mlnutes ofexercise on SR and UP oyole ergometers at A self-selected pace. The self

'selectlon ot‘exerolse pace ln this study made it dlstmct f‘rom prevlous studles whloh




' Table9 Comparison of work levels (power output) durmg seml recumbent versus - '
S upnght cycling . - . -

Tlme - SR,' . - UP ' - 'Comblned '
. (minutes) X1 SD (watts) XiSD (watts) - X+t SD (watts)
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o 40il90(101)* 33s135(s9)

o sigmﬁcantly different than UP (p<.05) -
# slgmﬁcantly du’ferent than 0-5 mmute value (p < 05)
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_. The mtontlon in the ourrcnt study was to mmuo an aversge workout that an mdwldual
-- would doina ﬁtness center setting Askmg the mdwlduals to exercise at a speclf' iC

_ tntensity would mtertere w:th the self seleotion proeess and could hot reﬂect an average
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B workout of the indiwdual It was found that subjects worked at signif‘ cantly hlgher
. workloads on SR (101 watts) compared to UP (89. l watts) even though subjerts worked
- at snmllar RPE valuos ' ' ' '
o Desplto worklng at the same RPE there were slgnlﬁoant dlfferences in relatlve
' .. '.VOz and caloric expendltura in the UP eompared to the SR posltion. When comparlng
' :_ '_avoragos ot‘VOz and Kcalfmtn over the 30- mlnute period, the UP ylelded a 13% (2. 9
- ml/kg/min, 1.0 kcal/mtn) hlgher VO; and keal/min than the SR These responsos to

: | submaxlmal axerclse roﬂeet a greater physlologto cost during UP exerclse compared to




. SR The lower VO; dunng SR cyclmg tnay be due to the fsct that the lcgs did not have ﬁ '

B ?_ to be ralscd agamst gravrty thus reducmg the extemal workload increased muscular

. efﬁclency may also be a factor in Iowermg physrologrcal responses and is attributed to '

o thc more cfﬁcient push agamst the hrgher scat back cn the SR crgometer. Wa[sh Riddle

: and Blumenthal (6) also found that tndrwduals had hrgher voz and calonc expendtturc
values on the UP cycle in which they attnbuted to the use of more musclc mass in thc UP o
' posrtron. No dlfferences In RPE values between the ergometers may have been caused

by iocahzed hamstrmg fatigue in thc SR posttton which may have mcreascd RPE relative

1o VOz.

Exercise heart rates were 13 bpm (9%) lower In the SR versus the up modality
The semi-rccumbent posttton allows A more horizontal leg posrtron that may increase
' venous return artd lower HR during submaxlmal exercise (2) Reduced cxtemal
' worklcad and increased internal muscular efﬁciency again may have had an impact in the '
' lower HR responses durmg SR cyclmg compared to UP .
The UP pcsiuon also ied to srgnificant diff‘erences in SBP when compared to the
SR position. Over the 30-mlnute period SBP was 14 mmHg hlghcr (9%) compared to '
the SR, 'Ihcse changes were consistent with the increased cardiovascular demands
' (signiﬁcantly higher VO; and HR) whcn exercismg in the UP pcsrtion. 'I’lus finding igin -
agrcement with the study of Bonzhcim et al, (1) and contrasts with Curie et al (2) who
N reported SBP to be lower in the UP position compared to the SR pcsltlcn.
When comparing work levcls betwecn the two modalitica, the SR was found tobe '

N signlﬂcantiy hlgher than the UP crgometer., Worlt levei t‘or the 30- minute period




- the two modaltttes as bemg relatwely equal, even though the UP resulted in more oxygen

_ ' bemg consumed ehottecl htgher HRs, and resulted In more ealones betng expended Our

: RPE data are in agreement with the results ot‘ Qutnn et al. (4) and ls mn contrast w:th

_ Bonzhetm et al (1) and Walsh thdle and Blumenthal (6) who found submaxtmal RPEs

to be sigmfieantly higher in the UP posmon compared to the SR However, both of those _

'. StUdleS were conducted at absolute workloads.

RER and DBP were not stgmf' eant between the UP and SR modaltttes in the

__ eurrent study. The RER results are in agreetnent with Quinn et al (4) in Wthh they also -

' __found no sngntf eant dtfference when comparmg the supme (SUP), SR and UP

ergometers. There is no other related llterature to eompare these fi ndtngs to since they

dtd hot eompare ail physiologtcal responses between the two eycles. _

ln conelusion, VOg, HR Keal/min, and SBP re: ;ponses were all lower during '

' _ submaxtmal exeretse on the SR eyele when eompared with the UP despite simllar RPE ,

values and higher workloads dur.ng SR exet eise. Thus, it wouid appear that the SR eyele

mlght not give as good a workout as the UP eyele when subjeets self seleet ex_ereise

intenslty
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- PHYSICAL ACTIVITY READINESS QUESTIONNAIRE*
I PAR-Q : . -

- For most people physical activity should not pose any problem or hazard. PAR-Q
has been designed to identify the small number of adults for whom physical activity

might be inappropriate or those who should have medical advice concerning the type of
- activity most suitable for them. B
- Common sense is your best guide in answering these few questions. Please read
them carefully and check (V) the YES or NO opposite the question if it applies to

YES ~ NO

Has your doctor ever said you have heart trouble?
Do you frequently have pains in your heart and chest?
- Do you ofien feel faint or have spells of severe dizziness?
. Has your doctor ever said your blood pressure is too high?
“Has your doctor ever told you that you have a bone or joint problem
such as arthritis that has been aggravated by exercise, or might be made

worse with exercise? I B -
6. Is there a good physical reason not mentioned here why you should not

~ follow an activity program even if you wanted to?

- Age
Height:
‘Weight

. .

~ Signature:

mgm

- *Developed by the British Columbia Ministry of Health, Conceptualized and critiqUéd__ '
~ bythe Multidisciplinary Advisory Board on Bxercise (MABE) N o
‘Reference PAR-Q Validation Report, British Columbia Ministry of Health, 1978,

Produced by the British Columbia Ministry of Health and the Department of National
- Health & Welfare, A o A _
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‘A COMPARISON OF THE SUBMAXIMAL RESPONSES TO UPRIGHT VERSUS SEMI-
o ~ RECUMBENTCYCLING o

like to volunteer in a study to compare the submaximal

er upright and a StairMaster semi-recumbent cycle.

> have iy oxygen consumption, caloric expenditure, heart
sured throughout each test, In order to test these

nouthpiece and headgear along with a Polar heart rate

- PﬂOf to testing, I will be allowed three to _ﬁ_vé practice sessions on each modality to allow for
familiarity. I am aware that the study requires me to bike at a self-selected pace for 30 minutes,

Involved while participating in this study. These risks
, lormal he '8 and blood pressure reading and in rare instances death, I
- consider myself to be in good health and to my knowledge I have no known pre-existing cardiac .
- problems, however, if at any time during the test I experience any lightheadedness or dizziness I
will make the investigator aware immediately, Discomforts that may arise from testing may be
sore legs and general fatigue, ' ' - - '

‘From the results of this study, I will be able to see 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 cycle is “easier” and they do not produce as good of a workout. The results will allow
the general public and myself to see the relationship between the two modalities.

publication of the results of the study as long as the results are kept
_ although I will be kept on record as participating in this study, there
will be no names listed in reports, abstracts, or journals. The data obtained will be used only as a
group collection and not on an individual basis, . '

I am strongly encouraged to ask any questions that I may have Whether it be prior to testing or
during testing. If I have any questions or concerns, I can call Chad Swensen at 783-7554, or John
Porcari, research advisor, at 785-8684. ' '

After reading this consent form and having all my questions at this time answered to my
satisfaction, I voluntarily consent to be a subject in this study, I am fully aware that participation
i8 voluntary and that if I refuse to participate in this study or if I choose to withdraw from this
study I may do so at any time with no penalty.

. _ Date_

-m "

Pm1icipant'

Witness . Date . =~
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- ._ “During this test, you wzll exercise fora total of 30 minutes. Thls is a self
| selected mtensity test, at any time if you feel the need to increase of decrease the exeroise
| _ievei on the cyoie ergometer, please ask by signaiing up o down, You are asked to work
out at a pace that you would normaiiy work out on this bike in an average workout

srtuation. Pretend that you have this cycle in your basement, and you want to exercise at

- your normal exercise intensity Blood pressure, HR, and RPE data wili be collected

" throughout the test
. ' RPE is your rating of perceived exertion, This indicates an overall feeling of
effort and fatigue you are feeling over your entire body. The scale ranges from 6 and 20
' 6 being the lowest eff’ort you could possnbiy feei and 20 being the maximum amount of
effort and fatigue you oould achieve, At van0us times during' the test [ will hold up an
RPB scale and you can pomt to what number corresponds wuh the overall fatlgue and
effort you feel at that particuiar point in time. There is no wrong answer for this scale,
but try and answer honestiy with a number that accurately reflects you exertion level.

Are there any questions you would like to ask before the test will begin?”
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| [n recent years the use of semi- recumbcnt (SR) cycles has grown tremendously
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Mcrc and more health clubs and fitness centcrs are purchasing thcsc cycles for use by thctr .

. members As such health club members waut (0 know thc relative bcnet‘ ts to using such
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an exercrse modality They wonder whether they are getting as good of a workout as they .

would wlth the tradltlonal upnght (UP) cycle. Also, more and more clinical factlltles are

purchasrng SR cyclcs because of the added bencﬁts of the machmes Indlvlduals with

llmited range of mottcn and other hcalth-rclated problems are ﬁndlng it easler to exercise .
~onSR cycles compared to traditlonal UP cycles. SR blkes are low to the ground and

provldc a padded, high backed seat, whlch tends to be more comfortablc than a traditlonal

bicycle seat, As the usage of these bikes lncreascs the nced for studres to determine how

physrologlcal rcsponses differ between the cycles becomes important,

Submaxlmal Resp_onses

A study by Bonzheim et al, (1) compared the submaxrmal physrologrcal rcsponses
to exercise on UP and SR cycle ergometers. They found that VO;, HR, BP, and RPE all

were srgnrﬁcantly higher during UP exercise compared to the SR at a workload of 100
watts.

Walsh-Riddle and Blumenthal (4) also compared the submaximal responses
between the UP and SR. The results were generally comparable to those of Bonzheim (1)

In that they found significantly lower HR, VO, and RPE on the SR at rest and at 75% and
90% of VOzm,




Curie et al, (2) compared the submaxlma! re

sponses between an UP and a supine _

(SUP) eycle ergometer. Submaximal exeloise was done at IOO 300 kpm/mln on each

modality and HR response was found to be signif’ cantly lower n the SUP poSIllon. SBP

results were slgniﬂeantly higher in the SUP positron compared to the UP posnion. It was

' hypothesized that there was an increase in venous return in the SUP positron, augmentlng'

'_ stroke volume, whieh would explaln the higher SBP response and lower HR response in

. that posltion.

In the only study that utlllzed all three ergometers, UP SR and suplne (SUP),

'Quinn et al (3) compared the physiologreal responses to submaximal exermse. When

comparing the UP to the SR oycle they found no substantlal dlfferences in the
cardrovaseular responses between the two modallties. Howevm the study did find that .
, there were slgmﬁeant diﬂ‘erences between the SUP cycle eompared to both the UP and the

SR ergometers. Blood pressure responses between the three were srmrlar and there was no

dlfference in RPE but V02

indicate that because of the SUP position
(upper body supine and legs 33cm above the hip joint) there is an augmented venous retumn
that elicits a lower heart rate than either the UP or SR. Lower VO, values in the SUP
position are thought to be a result of external work being reduced because the legs did not
have to be raised against gra'vlty as in the SR and UP positions. The SUP position also

optimizes the muscular efficiency of cycle riding compared to the UP and SR cycles,




_ Maximal Responses -

Bonzhelm et al ( l) found that during maximal exermse, the physiologtcal

' respcnscs (VO;, HR, RPE and BP) were not sigmﬂcantly diff‘erent between the UP and
SR eycles Howcvcr peak-power output (watts) and exercise time (minutes) were both

- srgniﬁcantly greater on the SR ergometcr compared to the UP cycle.

Walsh thdle and Blumenthal (4) reported that at maximal exercise the UP cycle

- elicltcd a stgmficantiy higher vozmk and maxrmal HR compared to the SR, probably

because of more muscle tnvolvement in the UP positionr In the UP positton the rider can '

shtft thelr weight more, thus maximtzlng muscle mass

Currie et al, (2) also compared maxrmal responses between the UP and SR oyele

ergometers They found that maxrmal wcrkload was srgmﬁcantly hlgher and cxercrse time
was slgmﬁcantly longer on thc UP compared to the SR, When comparing physrologrcal
responses the UP ellcited a hrgher maximal HR and a lower SBP than the SR .
Quinn et al. 3) compared the maxtmal responses among UP, SR and SUP cyclmg
They found that there were no significant physrologleel _dltTerences 'amcng all three
modalities in terms of maximal VO, HR, BP, and RPE. Additionally, the HR and VO,
regressions were similar throughout the three modalities,
Influences on Body Position
Body position has been reported to have the greatest influence on the physiological
differences when comparing the responses of the SR versus the UP cvcle ergometers.
Bonzheim et al. (1) claimed that during SR cycling there is reduced external work due to

the weight of the legs not having to be raised against gravity as much as during UP
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_cycllng There is also an increase In lntemal musole efﬁctency during SR cycling Thc

higher seat back posrtlon on the SR enables lndlvrduals to achieve a hattcr push whlle '

peddlmg Both ot‘ these factors would result in a lower VO; at any glven workload durmg

SR exercise, There also is an tncr ease ln maximal power output and exerolse duratron on

_ the SR cycle beoause of the 1 more stable base to push agalnst

An increase ln venous return due to the horlzontal leg position probably cxplams

the lower HR responses in the SR posrtion. An mcreased venous return au‘gm‘ents stroke

- volume, thus a given cardrac output can be aohreved with a lower heart rate.
. Exercise Prescrlptlo
Bonzheim et al. (1) found that the maximal HR and VO, differences between the
‘SR and UP were not significant and the exerclse regressions of % VO,max on % HRmax -
were nearly ldentlcal Since regr esslorts were similar, a given percentage of HRmax
durtng SR cycling, resulte in a perce_ntage of SR VO;max comparable to that of UP oycling-
Thus, the clinician may prescribe upnght exercise using peak HR and VO; vulues obtarned
durmg SR eyclmg, however submaxrmal responses at any given workload during SR
cycltng are lower. Consequently, an individual would have to work at a higher workload
on the SR to achieve the same physiological benefits,
Additional studies by Walsh-Riddle and Blumenthal (4) and Curie et al, (2) also
found lower HRs on the SR compared to the UP cycle during submaximal exercise, Thus,
for exercise prescription purposes, their study also supports that a power output given for

UP exercise should be increased for SR training,




Qumn et al (3) sug,gest that data f’rom SUP or SR testing can be used to pr escribe

UP ergcmctry cxcrcise with some ccnﬁdence. Because regressmns of VO; on HR fcr
 SUP, SR

and UP modahtles werc snmlar a given HR for SUP cychng results in a givcn
SUP VO, that is comparable to enhcr UP or SR cycling Peak data from SUP or SR
‘exercise testing were comparable to UP_ cycling and allow a similar exercise prcscrlption ok

for the UP ergometer.
Su 11
There 1S limited research comparmg the physrological responses of SR to UP

cycles. The data that are available prowde ccnﬂictlng ﬁndings regarding the submaximal

and maximal cardlovascular responses to exercise. A general perception is that cxercrsing

on the SR provides an “easier” workout ccmpared to the UP., We have not found

' addltlonal studies thh compared the physrologtcal responscs on the SR and UP

mcdahties when subjects exercised at a self-selected pace, Ccnﬂictmg ewdence of the

cardrovascular responses to exercise on the two modahtles makes exercise preschtlcn

difﬁcult but as more studles are done, exercise prescription will become more precise. As

responSes to self-selected cycle exercise and to explore contrasting data.
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