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"'I‘he study compared the phys:n.ologlcal responses between
HealthRider exercise and treadmill walking/running. Ten

volunteer female students (mean age = 24 :+ 3.2) served as

~ Ss. +On the first day, Ss completed a maximal treadmill

test. The subsequent two days involved 6 submaximal .
enercise bouts on the HealthRider, ut:.l:.zlng a combination
'-or three different arm/leg positions (LLRA = - lower leg rear
arm, LLFA = lower leg front arm, and ULFA = upper leg front
“arm), perfoxmed at an elevated and nonelevated position
(elevated position is defined as pla01ng a 6" riser under

~ the front end of the HealthR:.der) Each bout lasted 5
minutes with a 5-minute rest period between each exercise
bout. There was a 51gn1f1cant (p < .05) main effect for

: 'posn.tz.on, with the LLFA position produc:mg s:Lgn:Lf:Lcantly
‘lower HR, VO;, and RPE values than either LLRA or ULFA.

" Results were consistent for both the no elevat:.on and
"elevated positions. On average, Ss exercised at 71% of
.HRmax and 52% of Vozmax, at an average RPE of 12, For all
-posmta.ons, the predicted VO, that would have been elicited
on the treadmill at a same HR from the HealthRider was
higher than that achieved on the HealthRider. However only
the ULFA, LLRAE, LLFAE, and ULFAE positions were
51gn1f1cant1y (p < .05) dlfferent The results of this
study indicate HealthRider exercise is capable of providing
‘only a relatively low intens 1ty'aerob1c workout and
furthermore, the HR/VO0, relationship during HealthR:.der
exercise is different than that of treadmill exercise.
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total body fitness, wlth the health beneflts of aerobio and

resn.stance tra:Ln:Lng being olearly documented (1). Desplte

the overwhelmlng ev:l.dence related to the benef*n.ts of these'

o modalities, only 22% of the adult populat:xon exercises

frequently enough to :merove their health (11) ., ’I'here are
' raany reasons people g:we for not exero:.s:.ng. These J.nclude
':work and fam1ly comm:.tments, ;|.n<:onven:.enoe4r fatn.gue, and
" most. frequently lack of time (4) . Manufaoturers have
devaloped equ:.pment appeallng to J.ndlv:.duals who cla:.m they
do not have the time to workout . Manufacturers are
'market:l.ng home equ:.pment that supposedly comb:a.nes both
aerOblc and strength training benefits. The major question
is: Is it possible to receive aerobic and strength training
”benefits - from one workout simultaneously? '
Aeroblc or cazdloresplratoryendurance refers to the
body S ab:.l:.ty to sustain prolonged rhythmmcal ex:eresl.seir

which is related to the bod:«,xr s ab:i.l:Lty to deln.ver sufflcn.ent

oxygen to meet the needs of the act:.ve tlssues. . herobic




'aotivities involve large muscle groups in the performance of
low—resistanoe, high—repetition exeraises (running and
_ oyoling) to induce inoreases in VO max (5) ' During aerobi'c
training, heart rate (HR) is a good 1ndicator of how hard.an
1ndividual is working ' I
Jtrength on the other hand is defined as the ability of
- muscles to exert forCe. Strength training uses different l
mugcle fibers (fast twitch.fibers) and different energy
souroee of aerobic training (15)4 ThlS type of exeroise
Ialso engages large musole groups; however, it 15 different
irom.aerobic training'in.that it utillzes h:u.ghv--re.e::,st:anc:*e4r
N low-repetltion act:l.v::.ties to increase maximal force output
of theskeletal muscles'(S);' Resmstanoe trainingoften
EllCltS a-muoh higher HR.than that'which is elioited.during
aerobictrainingat similar'levels'of oxygen.consumption.

In order_to-producea.cardiovascular training effeot it
hae been.reoommended by'the.American College of Sports
iMedicine (ACSM) that anexer01se intensity should be.at"

1east 50% of maximal heart rate reserve or Vozmax, ox 60% of
' heart.rate maximum.(HRmax) (1). Following aerobao training,
research 1ndioates that J.ncreases in VOzmax w:.ll oceur if

training heart rates fall within'these guidelines. In

several strength training studies, however, heart rates have




exceeded these recommended rates without resulting in a

~ substantial increase in Vozmaﬁc mn. In other words,
'strength training ig not an effective'way te improveone’s
\K)max even though the HR may reach an 1ntensity above the
aeroblc threehold recommended.by.ACSM A poselblelreaeon'as

that the HR/VOz relationshlp during resiStance training and

aerobic exercise are very different. With aerobic exercise

the HR increases proportionately to the oxygen ceSt-of the

‘exercise while during resistance training the BR increases

disproportionately to the oxygen cost of the exercise due to

‘a phenomenon called the pressor response (10;12);

It has been suggeeted that exerclsewhich producee
occlrsion of the cmrculatlon in theexerclslng mﬁscles, such
I_as durlngre51stance tralnlng, may stlmu1ate a.“pressor
response”’. A pressor response is considered to be an

exaggerated HR and"bleod,preSSure'responSE'to_exercise. As

'Tthe bedy'tries'to”cvercome-the meehanical compreSSion"OH the

blood'vessels o prov1de oxygen to the working muscles,_HR
-andbloodpressurebecome greatly elevated ‘secondary to an
increase in catecholamane levels and a decreased stroke .
volume (10,12,13) . The HealthRider is a relatlvelynew

product on the market Wthh purports to prov1de an aerobic

.and strength wOrkout-ln one session. The exerciSeﬂmovement'
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on the HealthRider is similar to that of rOW1ng; it consists
of pulling with your arms while simultaneously pushing'W1th-'
your legs, thus moving your own body weight against gravmty
The individual controls the speed and, therefore, the
intensity of the workout .,
The purpose of this study was to first determine whether
ornotan.individual is able to:obtain-an aerobic training
threshold.during Healthnider exercise _ A'second pnrpose-is
to determine the HR/VOz relationshlp dur*lng 'exercise on the
HealthRider oompared_to that of treadmil1_exeroise. .
' - METHODS
Subjects
Ten females between the ages of 20 and 29 gerved as
voluntary subjects., They were recruited from the University
c of Wisconsin—La Crosse°campus; 'Consistent withguidelines
:established‘by theuniver51ty S Institutional Rev1ew Board
 (IRB), each subject was given a full explanatlon of all
testing procedures (preV1ously approved‘by the IRB) and
- 51gnedien.1nformed consent prior to any particlpetion in the

study.

PhxsiologicalTesting Protocols
anh subgect was required to complete 3 days of testlng

on the first day each subject performed a.maximal treadmill




test and on the secondand thlrd days of testlng subjects
performed a series of submaximal exercise bouts_on the
HealthRider.Priortoundergoing any testing, each subject
was required to complete a training phase;_

Training Phase

The'training-phaSe was held in the Human Performance

, LabOratory_in'Mitdhell Halliat UW-La Crosse and was designed

to allOW'subjects as much time.as'needed to become'familiar

,']j”W1th walklng on the treadmlll and exer0151ng on the

lHealtthder. 'SUbJthS attended_as many Sessiens as
necessary'ln ordef'te become proficient on the HealthRider.
.Subjects also practlced breathlng into the mouthplece ahd
wearing the head gear requlred for measurement of VO,
1?esting Phase__. -

i The testing phaseincludedthree sessions, each eonducted
onaseparateday. Durlng each seselon the subjects wore a
Polar Vantage XL heart monltor (Polar USA Inc., Stamford

CT.).

treadmill VO;max test a’ndt'he two subma'ximal sessions on the
Healtthder using the Qulnton @, Plex I metabollc cart
(Qulnton Instruments Co., Seattle, WA ) Prior to testlng,

the gas analyzers and pneumotachometer on the Q~Plex were




calibrated according to etandard'protOCOIS Ratings of
perceived exertlon (RPE) were also asseeaed using the 6 20
Borg Scale (3) I .

All subjects returned within 2 weeks after the laboratory
;'praoﬁice sessions for testing. Each subject was aaked to
wear appropriate clothing for exercise, drink plenty of
'fluids 24 hours prior to testing, and to avoid food
alcohol, tobaooo, and caffeine 3 hours.prior to testing
The subjects were also asked to refrain from-Strenuous
_phyeical activity thedaysof teSting and encouraged to get
- an adequate amount of sleep (6 to 8 hours}ohe night before
the test (1)
sessiOn'l

During the first session subjects'performed a maximal
treedmillteetutilizing the Bruce protocol.(l). Prior to
performing the test each sub-ect was encouraged to warm up
at a self~-gelected pace for 3 minutes. During the test HR,
VO, and RPE were measured at_the'end of every stage and at
maximal exertion. The submaximal HR and VO, data were used

to develop a.regreSSion'equation for each subject, which

described the HR/VO, relationship for the treadmill

- exercise.,




 Sessions 2 and 3
'-buring the‘seCOnd and third seesions; Subjedte exerciSEd 

at six different positions on the HealthRider*- The

“* :positions were as followe. lower 1eg rear arm (LLRA), lower

leg front a'rm_ (LLFA) upper leg £ront arm (UI'FA)r lower leg

reararm.elevated(LLRAE),lower leg front armn elevated

:(LLFAE), and upper leg front arm elevated (ULFAE) . Exeroieef

Qat eaoh of the level positions was completed.on one day and
jall elevated conditions were completed on a separate day
_'Elevated poeitione were obtained by placing a Guinchrriser

'under the front of the_HealthRider. All cadenceSEwere eelfﬁ

"selected for each position on the firet day then maintained

on the eecond day The ordex of.level and elevated_
conditione and the ordey of,poeitione within each day, were

randomized for each eubject

'Each'exeroiee bout'(pOSition) was 5 minutes in duration,

with a reet'period of 5 minutes betwaen each bout. The
cadence was maintained by the use of a metronome set at
self-selectad pace by eaoh eubject; During each position
HR, VO;, and RPE were obtained every minute. Upon .
_ oompletion of the test, subjects were enoouraged'to_oOOI:
- down by continuing to exerc¢ise on the HealthRider at a

slower cadence until the HR was at or below 100 bpm, If
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'necessary,_subjeots were encouraged.to'walk around the

'laboratory unfil they felt completely cooled down

]Statistioai alyeee
;Standard_ciesoriptum statistics were used o categorize

f the pretest population and to summarize the responses to the

| various conditions. Differences between position and

“elevation/no elevation were analyzed using a two-way ANOVA

_with repeated measures . If a significant F-ratio was

f'obtained. a Tukey*s post- hoc test was used to deteot

. pairwise differenoes

Individual regressmonfequations'were oaloulated from.the

| treaclmill Lest data to compare the HR/VO, relationship of

'exeroising on the Healtthder to that of treadmill
awalking/running. The number oi data points from each
' subjeot'e maximal treadmill test varied from.either 4 oxr 5.

' HR was chosen as the independent variable Lo predict VO,. A

f'-':steady state wae achieved during eaohpexeroiee bout and the

heaxt ratea from.that point were averagad (the Jast 2
 minutes of eaoh stage)‘ The mean.HR,(for eaoh:pooition) on
'the HealthRider was ingserted into each respective individual_
reg'ression ecmation to yield a predicted Vo2. The prediotod
values were oomparod to the aotual VOQ valuea obtained

during the exeroise bouts_on the'HealthRider_using pairedit-'
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tests. A probability level of .05 was selected for

- significance for all analyses.
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391ecteddemographiccharacteristiceof the subjects are

' preeented.in Tab1e 1; All subjacts were apparently healthy
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g Table 1. Demographic statlstlcs of the eubject population.
' o N = 10 . _

”Variable '

.. . . o
.o X . STy .- - et roe - Mo - Y . - .
— ] A - a oo . . N Ve L i 1, " .
- i e . - - o B _ . - e -, _"'___ i - .
- ""-‘ e R e Mt gt - Ul v il Y e o il o] ¢ “wilioury '1..—-|—'l.l-l-||-t.-.|u|.

- - - N - -
- ._‘_. - ,'--"‘ - ‘." A -.i'r- R
. -

Age (yrs) . 24,5432 0 = 29.0

o

-'-..._-. - e N
@ e T
- anad_n weT r FF

- - )

- T - . - g T & -
R . - _. R .- -

it il 4 W e Pl - - -

i
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HRmax (bpm) 194419 191 - 197.0
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Vosmax (ml/kg/min)  48.6 43.1  44.4 - 55.0
- E t:e. VOgmax and HRmax were "'obtainedfrom' t'he treadmill '
test. _ _

The physiologlcal responses to exercising on the'
HealthRider at the different positions are ehown in Table 2.
There wasg a significant (p < .05) main effect fox position,
with.the LLFA,position producing-significantly lowey HR and
VO, values than either LLRA or ULFA. Results were

consistent for both no elevation and elevated conditions.




' Table 2 PhySiologioal responses among the different
: - pOSlthﬂS on the HealthRider*_ N = 10.

)l  positions HR $Himax ¥ . $VO;max

138 4 12.4 71 + 6.4 27.0 £2.6 55 +5.6 11 s1.1
126 + 8.8* 55 +4.6% 22.5 +1.9*% 46 4+ 4.6% 11 +1.,9
137 5175 70 £ 8.9 25.114.1 52 410.6 1
148 +17.7 76 1+ 9.4 28.5 +2.9 58 4+7.6
137 +17.4 70 £ 9.2 23.8 +3.1 49 4+ 7.8
141 £+21,2 72 511.3 24.6 +3.4 51 +9.0

! Mean 138 +15.8 71 +8.3 25.3 +3.0 52 +7.5 12 +1.5

RIT valuss represent mean . standard deviation.

':"I‘here was not a signifioant: (p > .05) main affect for

ﬁi'“elevation, indioating that elevation had no effeot on HR,

. vog, and RPE al: any position. -

'I'he HR and voz data were represented as a percentage of

- HRmax and. Vogmax. On average, subjects exeroised at 71% of

. HRm;ax and 52% of VOgmax, with an average RPE of 12. '
IOVerall, aoross positions, subjects on average exaercised aL

a cadence of_48 trokes per minute (SPM). For each




'~ position, average cadences were as follows: LLRA elicited 52

| SPM, LLFA 53 SPM, and ULFA 40 SPM.
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Table 3 lists the individual regression equations
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for each subject. These equations were calculated for each

subject from the treadmill test data.

. . [ ]
N - R TR — F —r "
- - cam,. wmid T4 N _...‘ - - - .

Table 3. Individual regression equations
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Individual Regression Equations
 -30.095 + .39883 * X
-26.944 + .47324 * X
.34.264 + 45607 * X
-29.656 + .42487 * X
-23,048 + .39706 * X

- -45.952 + ,49080 * X

34,270 + .43852 * X
© =30.589 + .45350 * X
-31.778 + .42085 * X

-39.455 + .46770 * X
I} X = actual HR

‘Table 4 presents data comparing the actual VO, achieved

at a given HR on the HealthRider to the predicted VO, that




-  wou1d’havetbaen.alicited'on the treadmillfat that same HR-

B For all posit:.onsa pradic.ted voz was higher than tha actual

o f]voz. Howaver,* t:he pairwmse comparison was significantly

_;_-different (p < .05) for the ULFA, LLRAE, LLFAE, and ULFAE

) ‘positions. '

g8 Table 4. Comparison of act:ual versus predicted VOz at a

given I-IR. N = 10

| POSiti_OnS - R 'Actual- VO; . ~ Predicted V02

138 » 12.4
126 + 8,8
137 4+ 17.5
148 4+ 17.7

_ 1.4-0 1'21.-2
141 4 21,2

% significantly different (p < .05) from the actual V0.

_ DISCUSSION
T_he ACSM (1) recommends that individuals should pexform
regular aerobic exercise for the development of . |
cardioraspiratory ariduranc:e'. Running, walking, and swinmming
._-are all documented as good aerobic activities; however,

'1irn:l tad informal:ion ia availabla regarding the physiological




responses to exercise on other modalities such as the
'HealtbRider. ' _

' Thefirstpurposeof this study.wanto'determine whether
or not an lnleldual could obtain an aerobic training

threshold on the HealthRider.. Results indicated that

subjects achieved a mean -Vog of -25.2--m1/kq/min (7 METs) at

an'average HRoleBbpm. ThlS represents a relative '

' 1ntens1.ty for all positions of 52% of Vogmax and 71% HRmax .,
 The results of this study are similar to those reported by
Hooker et al. (6) who found that subjects exeroised at 63%
.HRp,ak and 46% Vogp“k at oadences ranging from 30 60 SPM wluoh' .
were similar to those used in the present study (40 53 SPM) . .'
'Kravitz and Heyward (8} also found similar results in a
,study which investigated the physiologioai reeponses to
exercising on six different exarcise modalities, including
the HealthRider. Their_study found that exercising on the
_HealthRide'r elioitad 47% of VO max and 70% of HRmax at an
average RPE of 12 6 in both men and women._ _

The ACSM reoommends exercising at 60~ 90% of HRnax ox 50-

85% of VOzI‘I’l&R for “healthy” adults. Furthermore, exercise
intensities as low a8 40% of VO; max have baen found to

elicit health benefits_in'“unfitﬁ adults (1),




The present study found that relatively active females
' exercising on .th'e HealthRider may not 'improve- their maximal
oxygen consumption because the elioited level of VO;
'_ rapresented only 52% of the subjeots' Vozmax However, it
. may 'help'maintain their c:ur"rent fitness level. Females who
are sedentary orhavealow'fitnesslevel may see
improvements in their Vozmax.
' It was found that the LLFA position produoed a
significantly lower HR and VO; than e:.ther t:he LLRA or ULFA
positions‘_ This was consistenr for both the no- elevation
and elevated positions. 'I'his may be due to ‘the natu‘re of
,' t:he position which allows the work to be spread more evenly
B between the upper-body and legs. - In the LI..RA- position work
1is mainly produoed frombthe legs, while in the ULFA.position
-hl'work is mainly produced from the upper—body.._ Isolation of
-the workload to a smaller mnsole mass:may be the cause for

the differences in the HR and RBE.

These f£indings are not consistent with the results of a

study conducted by.Meyef et al. (9). Results of their study
'-'indicated a signifioant difference in VOg at: 40 SPM, across
' positions as well ag increases with elevation. An inorease
of 18% in oxygen oonsumption was found when the front end of

' _t_h'e Heal-thRider was elevated.-




Differenoes between studies may be, in'part,fdue-to the

faot that we dld not keep the stro}e length con51stent

th:.oughout testing 'I‘his may have been a problem when

,subjeotS“became'fatigued and they used a_Shotter-StrOke

movement to maintain the cadence, thereby decreasing VO,.
Thesecondpurpose of-the study wastoinvestigate the’

:,,'HR/VOZ relationship during exerc:l.se on the HealthRider

| compared to that of walking/running on the treadm:.ll

-Frequently, the intensity of a workout is judged by the

-  percentage of HRmax._ This oonoept is‘based.on the

'fassumption that HR increases proportional to increases 1n
'\Kh@_ This relationship ig linear and proportionate during
aerobio type aotivities but is not during strength or
_resistance'type training. This i seen in a classio study
by Hurley et al (7) who studied the effects of strength
training on cardiovascular function.' Thirteen healthy,
_-untrained_males«were,put-on a 16~week high intensity,
vafiable resistanoe stre'ngth t‘raining program., 'Result's
showed a 44% increase in musoular strength but there was no
effeact on t:he subjects maximal ozcygen consumpt'ion aven
| though subjects moved as quiokly as possible between

exercises keeping their heart rates high




The jnvestigators next had subjects walk on the treadmill
at the same VO, elicited during the circuit training program
(18 'xnl.'/'kg/min). nhen HR was 155 'bpm'. When the subjects '

wa.lked on the treadmill at this VOQ, ‘a HR of 115 bpm was

attained The exaggerated HR response elicited during the

- _*c:.reuit program represented 80% cf their maximal values, but:
the oxygen consumption was only 45% of the subject's maximum'
values which is not. suffic.tent to n.mprove cardiovascular
function. Results of that study :Lndicateci that. because
there was g.. disproportionate n.ncrease- in HR compared to the

 oxygen cost, resistance training is not a good form of
exercise to inprove cardiovascular function (7). '

© The results of the present study indicate that there was

‘a significant difference bemen the actual VO, obtained on "

“the HealthRider compared to the predicted VO, calculated

_from the treadmil.l data. 'I‘he predioued voz was higher than

'actual VOQ for all conditions with the ULI“A, LLRAE, LLFAE,
' -and ULFAE positions echieving eignificance. ‘This indicates

" _that the HR/VO; relationship during HealthRider axercise

1 "'-'comared ko treadmill exercise 18 different, with exercising

-_-on the HealthRider eliciting an exaggerated'HR response in

_comparison to the oxygen cest of the exexcise.




A'study.oonduoted'by Shephard et al. (14) may help to
gexplain this disproporiionate elevation in HR in oomparison'
.to the oxygen cost of the exerOise Shephard found that

~arm~oranking activity elicits an elevated HR relatrve to the

oxygen oost of'the-exerCise;- This supports the notion that

'the upper body resistive movement of the Healthnider may
 .oause a disproportionate increase in HR relative to the
aotualvog obtained, poeeibly due. to an increase in
sympathetic ne'rvous systen activity.

Another possmble explanation for the elevated.HR may be
due to the tight hold or hand.grip needed.when exercieing on
 the HealthRider- Due to inherent gender differenoea;'
 sma1ler mueole mass and lees upper-body strengthimay require
'women to grip tighter, eepeCially when fatigued. Amstudy
conducted by Auble et al. (2) found exaggerated hemodynamic
 responsee o exoeseive hand gripping, which indicates the N
"occurrenoe of a pressor response.. '

In summary, baeed'on_the results of this study it is

' conoluded that for relat*vely activefemales, exercising on
fthe HealthRider may not provide ' suffioient stimulus fox

| improving maximal oxygen oonsumption Thiskmodeofexeroise

mayﬁbe.appropriate for those females withja low level of

 fitness. Accordingly, the HealthRider is capable of




providingonlyarelatively low'intensity aerobic workout .
'_ Furthermore, the HR/VO; relat:.onsh:.p dur:.ng HealthRn.der

exercmse is dlfferent than that of treadmlll exerc1se. HR

‘iis elevated disproportlonate to VC@, indlcatlng that the

pressor respense-may be occurring. Further research is
needed in the area of exercise modalities which claim to
produce both aerobic and strength training benefits
smmultaneously -Also-reeearch neeas to-be.conducted on
females only Current llterature focuses either on:males or

'*.ton males and.females together.
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INFORMED CONSENT _ _
_ METABOLIC cosT OF EXERCISING ON THE HEAL'I'HRIDER IN me.es

I,‘” o volunteer to be a subject in a reeearch .
study to determ:l.ne the phys:l.ological responses to exercis:mg

- on the HealthRider. I understand that I will be required to
particn.pate in three exercise sessions, -One 5633101‘1 will

- involve completing a maximal treadmill test and the other

- two sessions will involve performing a series of submaximal
'.exerc:l.se bouts on the HealthRider exercise machine* '

__"'""I‘he max:.mal treadm:Lll test will J.nvolve walking and/or o
) :run.ning on a treadmill \mtil I Ho longer can continue. The

speed and grade of the treadmn.li will be 1ncreased every 3
-.-minutes until the test 18 terminated -

'I'he other two days will :anolve six submaximal exercise
bouts on the HealthRider, utilizing a combination of three
different arm/leg positions recommended by the manufacturer

Wk  Each bout will last for 5 minutes and there will be a s
f - minute rest per:.od between each bout.

: -?-During all tests ny heart rate will be mon:.tored

~continuously with a Heart Rate Monitor strapped to my chest.
I will also breathe room air through a mouthpiece so that my
._'_"-exhaled air can be collected ‘and analyzed L

ﬁ_ "-'I realize that I can StOp the testing any time I w:.sh AsS
- with any exercise there exists the possn.bility of adverse
- changes occurring (i.e. dizziness, difficulty in breathing,-
etc. ) during the test. If any abnormal observations are
‘noted at any t:.me, the test will be immediately terminated
In addition, I will probably feel tJ,.red at the end of the
, test and may experience some muscle soreness.

-All testing sess:.ons m.ll be scheduled at my convenience and
~will be conducted by tra:.ned graduate students under the
evsuperv151on of John P "Porcari, Ph.D

Q'_._'I cons:l.der myself to be 1n good health and to my knowledge I
i am not infected with a contagious disease or have any
'limitn.ng physical condit:i.on or disabllity, espec:.ally

- related to my heart, that would preclude my participation in
the tests described above. I have read the foregoing and I

understand what is expected of me._ Any questions _which I
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 may have had have been answered to my complete satisfaction;',
I, therefore, voluntarlly consent to be a-subject in this

' ;study,; Furthermore, I know that I may withdraw at any time"
,without any type of penalty. - .

Csignea:_ paier

Wwitness: _ Dpate:_
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:This reVieu of literature concentrateson the
documented research in aeroblo and r951stance training. The
focus prrmarlly'involves the cardiorespmratory and
physiologlcal effects in both tralned and untrained _
' lnd:.vidual 3 Secondly, the HR/Voz relationsha.p eliclted
 dur1ng these two separate-tralnlng:modes is addressed 1“.-
addltlon to the factors that may alter this relatlonship
I .-Lastly, the few'publlshed studies completed on HealthRider
exer01se are reV1ewed '
Cardloresplratory endurance refers to the abllltY'Of
.the body to utlllzeoxygenefflclently. It 18 measured by
asse351ng one’s VOgmax, Wthh is dlrectly related to. the
frequency, durat1on, and ;nten31ty of exerclse (2) The
. Amer1can College of Sports.Med1c1ne (ACSMJ recommends that
'to improve one s cardlovascularendurance, the exerclse
 needs to be rhythmlc in nature, utllizelarge.muscle groups,
be 20-30 mlnutes 1n duration, and.be performed 3- 5 days per .
week - Furthermore, the exercise 1nten31ty'should be 50- 85%
o of VO;max or 60-90% of HRmax (1), In add:l.t:l.on to aeroblc | -
tralnlng, 1t 1s recommended.that re31stance traln:ng be

- performed at least 2 days per week, performing a minimum of

 8~10:separate-exercises, utilizing theﬂmajor muscle groups




- of the bOdy. Each exeroise ought to 1nclude one set of 8-12

repetitions to the point of'volitional fatigue.
' Aerobic Training ' '

: Improvements in V03max are directly related to the
frequencyIr intensity, and duration of Lraining, W1th

f f?xmprovements ranging'from 5#30% as-a result of trainlng (2),

.7'  Traditional aeroblc act:vities inolude walking, running,

mﬂchine—based stairclimbing,'SWmelng, and oycling to name a o
few. _

Kearney et al. (13) conduoted a study on 27 eedentary,
college—agedwomen. Subjects trained on the treadmill 3

   t1mes per'week over a 9 week,period They exeroised at a HR

:"of either 50 or 65% of the HR reserve, Wlth the duration of

."' -each session limdted to the txme required to elicit 1 000

_beats above the resting'value The treadmill speedwas
' adjustedtomaintainthis exerC1se HR, . A.comparison of the
| pre—and,posttrainlng results revealed that both'training
intensities "-resnlted J.n significant incfeaSes in VOzmax . A
.training effeot was demonstrated for both 1ntens1ties even

 7though the mean exercise HR was only 134 bpm for the 50%

".group and.155 bpm.for the 65% group There was not

.”fSLinflcant difference between groups, yet those subjects

' who 'ex_erc;sed at 50% of HR reserve 1m;'>ro’ved their vozmax by




16% andfthosewho exercised at 65% of HR reserve improved
their VOzmax by 24% . .
Duncan-etual (7) oonducted a study on 102 sedentary
 hwomen. Thestudy oon51sted of one oontrol group and.three
alking groups (strollers, brlsk'walkers, and aerobio
'walkers) The aeroblo'walkers exerozsed at 86% of their
-HRmax'whilestrollers and brjsk‘walkers exerclsed at 67 and
56% of thelr HRmax, respeotively The aerobio walkers l
R .J.ncreased thelr Vozmax by 16% the brisk walkers :Lnoreased
lt by 9%, and the strollers had a mnnlmal 1norease of 4%, as
compared.to thelcontrol group who EliClLEd anegatlve 6% of
, their Vogmax (meanlng there was a deolz.ne in thelr Vozmax)

 ; Santlago et al. (20) investigated the physiologioal

respon.:es to a 20 week condltioru.ng program of walklng and

N Jogglng. | Subjects were randomly ass:Lgned to walka.ng,

' Jogg:mg,' and control groups ' ‘I'he J.nJ.t:Lal tra:.n:.ng J.ntensn.ty
was 71% of HRmax for the walkers and 84% of HRmax for the

' ,joggers This intensity was J.ncreesed by one ME'I‘ at the

.:m:l.dpolnt of tralnz.ng - Vogmax s:l.g*n:l.f:.cantly J.ncreased by 21%

for walkers and 31% for the Joggers.
Anot:her form of exerc:.se whi'oh enhanoes
cardloresplratory endurance is b1 oyole ergometery Burke

'and Franks (4) conducted a study on 16 hlgh school




"--"ncnathlete males whc were randomly assigned to 1 of 3

_ftraining grcups or a ccntrol group. The training grcups

- trained 3 days per week on bicyc le ergcmeters at 3 different

j_ntensities (55, 75 and 85% cf VOzmax) with a]1 groups

_doing the same mechanical wcr}m 'I'his study revealed a

s:.gnificant difference ::.n Vogmax l>etween the groups.

| -'Signifa.cant: d:.fferences were found between bcth the 75 and

'85% groups and the cont:.cl group, but: nc significant

o difference between the 65% group and t:he control group The

mean increases in VOz fcr both exerc:.se J.ntensities (75 and '

o --_-85%) grcup we:r:e 8 7 and 9 4% respectively, W:Lth the 65% cf

o ,"Vozmax grcup el:l.citing cnl:gr a 3% 1ncrease. .' They fcund that

o when exerc:l.sing on the bicycle ergometer an mt:ens:.ty of '75-

, '85% cf Vozmax shculd be acha.eved in order for a “training

effect" tc occur The study concluded that while hclding

- '_ mechanical work constant it is necessary to work at a

m:.nimum cf 75% cf HRmax to elicit s:.gnificant changes in

- ;: Vozmax

Overall :I.t is well documented that- activities such as

| walking, runm.ng, and cycling enhance cardicrespiratory .

' endurance (1) chever, studies do not nececsar::.ly agree on
the prescribed J.ntensa.ty to el:.c:.t J.mprcvement's, espec:l.ally

”when cons:.dering different exercisemodalities (4,‘12,’21)_-.




f Resistance Training . ..
In the most recent posltion statement released by ACSM
(2), recommendations for enhancing muscular strength and
endurance wereincluded Therecognized need.for a more
I'= well roundedprogram that exerclses all the major.muscle
gr OUpS of the body pron‘pted th:Ls add:.t:l.on.: 'I‘hus, the .
'flncluslon of strength tramnlng in fitness programs is
thought to be effectlve in the development and‘malntenance
 '0£ fat free weight " As Wlth any exercise, speciflcltycan

also be applled.to strength tralning The effect of

:resistance tralnlng is speciflc to that area of the body

-'belng tralned (?)

Muscular strengthand endurance can be . achlevediby
'_‘en.ther stat:.c or dynamn.c exerc:.se Dynam:l.c res:Lstance
tra1n1ngls recommended for healthy adults; however both

 etypes of trarnlng'have both bGHEfltS andhdrawbacks.
Reulstance trainlng should be rhythmlcal performed at a
famrly slow'speed.and.move through a full range of motlon
(2). Heavy res:stance exerc1ses may causean extreme acute
increase 1n both.systollc and dlaStOllC blood.pressures

{15). In regard to health and.perfommance, the 1mportance '

., of strength is often underestrmated Strength tralnlng




E helps to protect the joints that the trained muscles oross
and Lt also increases the strength cf the tendone and

: ligaments, which in turn helps to prevent 1njuries ( 23)
Strength ga:Lns are expected and well documented frofn

. resistance train:l.ng programs; however, it is dlfficult to

o assess the expected improvement due to the J.ndiv:Ldual*

im_tial strength level and their potential for improvement

etudy conducted by Hurley et al (10) found that

B followmg a 16 week h:.gh :Lntensity, var:.able reslstanoe;

'_ Nautilus strength trarnn.ng program, squ:a:yecte'r strength

- increased on averageby 44% Fat free welght also
s:.gn:Lf:.cantly increased from 66 9 to 68 8 kg.
. Fleck and Kraemer (8) , 1.nrev_:Lew of 13_ research studies
" representlng varn.cus .forms o'f weight training ' showed that
subjects on average unproved by 23 3% J.n bench press
strength and 26 6% in leg strength '
| Another study conducted by Bra:Lth et al (3) compared
'. res:.stance tra:.n:.ng 2 days per week w:.th 3 days per week for
: _18 weeks. -

,"'1n strength compared to a 28% :.ncrease in the 3 days per

- -.week group - In other words, the 2 days per week group

'_“-relJ.c:.ted 75% of what could be atta:.ned 3 days per week




Weight trnining is able to elicit strength improvementS'with

mlnzmal amount of time expended

Desplte the short time needed to ellcit strength
tralning benefits, CerUlt WEIth tralning was developed
. Clrcultwelght training 13 used to enhance both
cardlovascular.enduranne and strengthsimultaneeusly
Furthermore,many use 1t as a eombined werkout to shorten

. the total workout time.

Cireult'welght tralning typically entails small muscle

: mass exer01ses, hlgh repetltlons, falrly llght*weights, and
short rest perlods between sets, in attempt to increase
'metabelic rate during the tralnlng perlod By,placlng

. welght tralnlng into a circuit trainlng format reaearch
demonstrates gains in lean bedy welght, flexlbllity,
'strength,-and cardlovascular endurance, and lossesin
relative body fat (25).

A study conducted by Dohmeier et al. (6) feund'by using

timed interval squats at 60% body weight, the exerCiSe could '

elicit 56% of subjects’ treadmill VO.max. The timed
interval squats were performed at a rate of 1 repetition
every i seconds lasting a total durationoleOminutes.

" This represented an aerobic intensity sufficient to elicit

an aerobic training stimulus.
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In oonolusion, inoreases in muscular strength have been '

univereally reported following mn,.ld to moderate :..eotonmc,
n.sokinetio, and oirouir rESlStJ.V& exercise training in
healthy subjects (24, 25) . Greater improvements in strength

- have been reported follow:.ng even hlgher :Lntensity programs

o using workloads uP to 80% of l RM (10) .

HR/VO; Realat:l.onship
| During aerob:x.c.' exero:.se there is a linear relationship

R between HR and VOz as the energy demands of exerolse

- inorease..Accordingly, this allows HR to be a good

o 1nd1oatorof how hard an 1nd:|.v:idual is working Aerob:n.c
enduranoe depends on the ablllty to dellver suffxclent
oxygen to me.et the J.noreased metabolic needs of the active

- muscles "("2'5), . The degree of .metabOlic overload on the

cardiorespiratory system provides the stimulus to inprove

aerobic 'endura:nce,” expressed ae VO, max (19) .

' In contrast durn.ng res:l.stanu"e tra:l.nlng HR is elaevated
dtsproportz.onately relative to oxygen consumption. At any
g:l.ven level of oxygen consumptlon, HR is much higher for
.re31stance training than for aerobic training. Even though
. HR is elevated, the oxygen consunption is not elevated to

the _same degree. This means that resistance training may




not sufficiently overload the body’s system. to enhance
: VOzmax. I _
A class:.c study by Hurley et al (10) demonstrates this
' concept In this study a group of 13 untralned males
completed a 16- week, hlghnintenSLty strength trainlng
program usmg Nautllue exerclee machlnee.. __ 'I‘he subjects
exercieed 3~ 4 days per week performing a total of 14 upper
and lower body exerolsee Overall the subjects had a 44%
:anrease :Ln strength however, VOgmax rema:.ned unchanged
This occ'urred despite the fect that subjects moved as
- Quickly as possible between stations, maintaining a
relatively high HR. To help explain these r_’eeults,r .
researchers had the subjects walk on a treadmill at the sawe
VO; (18 ml/kg/min) 'elic:i.ted during the resistance training
exercises. In compara.ng HR, the treadmill exercise elicited
only 115 bmp wh:n.le the resistance tra:n.n:l.ng exerc:Lse EllClted

a HR of '155 bpm. 'I'he resietance training program elicited

80% of HRmax, but only 45% of VO,max, which according to

ACSM is too low to improve VO,max.

A study by Collins et al. (5) was conducted to define
the relation between HR and VO, during weight lifting at
four different percentages of subjects one-repetition

The study found weight lifting exercise elicits a




60-80% treadmill determined HRmax and 33-47% treadmill

'-'determined VOzmax. The study concluded that when HR and VOg
are expreesed.as percentages of treadmlll determlned maxlmum
values, the slcpe cf the linear regreSSLQn equatlcn.
predict:.ng FVOsmax from %HRrrmx is approximately half that
"repcrted for dynamlc lcw~r6515tance exercmse (aeroblc type
_aCtiVitLES) - These data are in agreement with the
'ccnclu51cns from.prlcrﬂtudles. When usmng the HR/VOz
relatlonshlp based on treadmlll ox cycling data to prescribe
1nten31ty forweight llftlng, a lower abaclute or relatlvel
level of aeroblc metabollsmnwlll be ellcited than.would
ogcur durlng lcwresistanceexercise (5).
l o The Pressor Regsponse
To explain the factors that limit improvements in
VOmax as .a result cf resistance or strength training, one
must understand the phenomenon called the pressor response,
The pressor response is defined as the cardiovascular
changes (1.e., HR and blood pressure) that cccur as a result
:cfmuscular contraction. The pressor response will make it
easier to nnderstand the elevated HR response elicited
during resietance training (17,19).
There are three main factors defining che intensity of

the pressor response. These factors are responsible for the




': _7differences in the hemodynamic responses to reSistance as

ucompared to aerobic exercise. These-are asfollows:(l}the
 'glevel of central command,ltz) intramuscular compression .
'-within the working muscles,'and, (3) vasoconstriction in the
nonworking muScles-(l7 19)7 .
SLimulation of the oardiovascular center in the brain is,'

 noted as the central command This stimulation is based on
tha amount of skeletal muscle activity. The brain sends
”7impulses to the working muscles and to the cardiovascular
' center to drive HR and blood pressure inproportion to that
| of the working muscles. .

' The magnitude of the response 18 proportional to the
'psrcent of maximal strength (%MVC) to which the nuscles are-
contracting, and not nacessarlly proportional to the amount
of muscle mass being used noy to the metabolic needs of
'musoles. High resistance atrength training requirss a large

number of muscle fibers_which,results in a high degree of

central command, causing an elevated HR and blood pressure

response (17,19).

The second factor that affects the pressor response is
Intramusculayr compression within the working muscles. 7This
response occurs during any type of lifting activity. When

“an individual contracts his/her muscle it causas a mechanical




;dombression'upon the‘VeSSelS'withintthose muscles;- This ln_
- turn 11mits the flow of fresh blood :.nto the tlssue and also _.
?};1mpedes the removal of waste products resultlng £xom

'_muacular work (17 19)

-_Increasing-oonoentrations-of waste*productS'stimulate

. f 'afferent endings looated*within thase working musoles.-

- ?These signals stimulate the oardlovascular oenter in the

braln oausing an alteration.of hemodynamio responses. In

o  other words, the elevated HR and blood;pressure response are

due, in part, to the build.up of waste;products in tha
lworking mnsclas rather than.in response to the*metabolic
needs of the musoles-(lQ) '
ivasooonstrlctlon in the nonworking musoles is the third

faotor whioh oontributes to the pressor reSponse.' As an'
,individual exerclses,vessels wmthin the worklng musoles
“vasodilate, to provide these musoles with an adequate blood
jsupply The vesselS'within the nonworking:musclas'
areﬁlexively vesoconstrict, thns shunting more blood to the
wafnlng;mnsales. Thisg oauseq an elevatad HR and blood
praessure reasponse, sinoa_resistanoa tfainiﬂg taxes a
smaller muscle mass than aeroble trajning, there is a larger

muscle mass being vasoconstricted than vasodilated thus

causing dan increased resistance the heart must pump against.




ifThis increases HR so that the oardiac output is able to ba '

"maintained (17 19)
, HealthRider

Today the fitness industry is being inundated.with a
wide variety of naw.equipment.  The-aim‘aeems to_be_on
increasing cardiovascular and strength training '
simultaneously. Therefore, manufacturers have developed
equipmentlthat incorporates upper and lower body exexrcise
hoping to elicit aerobic and resistance training benefits
concurrently. | . I .
o The HealthRider was developad to provide both an
aerobic training stimulus and a resistanoe training effect.
 The goal of ooncurrent reSistanoe and aerobic training is to
decrease total workout time*while creaLing a total body
"training effeot
' There is very little published research availabla on
the_phyaiologioal rasponges Lo axeroising on the
HealthRider. Pinachio et al. (18) found that the average
amount of oxygen consum“e‘dwhii'a performing the most ”
:etrenuouswork on the HealthRider was 67% of the amount
oonauméd while on the treadmill, Thelr study inferred that
' while exercising on the HealthRider an individual would burn

about 25% fewer oalories than on the treadmill The study'




aleo found that the more fit'women did.not outperform.the
less fit females when exercising-cn the HealthRider at the'
'gmost difficult level They ooncluded.that once an .
.' individual has reached a higher 1evel of fitness, they may"
i-not be able to get a eufficiently strenuous enough workout

on the HealthRider to positively improve cardloresplratory '

o endurance.

Another study by Kravmtz and Heyward {14) found that

'I.exercising on the HealthRider elicited 70% ef HRmax and 47%

of vogmax. HR fell within the guidelines recommended by the
ACSM while VOQ did not

A previous study by Shephard (22) may help to explain
thio disproportionate increase in HR relative to VO;,,. His

etudy found that during armrcranking activity, HR was

dispropcrtionately elevated relative to VOz. The up‘perﬂbody

'movement during the HealthRider exercise probably evokee'
this disproportionate elevation cf HR compared to actual
orygen-consumption. This occurrence is attributable Lo the
 increaeed sympathetic nervoua activity (14) .

Johnson et al. (11) conducted & study on 15 healthy
males and femaleeperfcrming aISmeaximal test on the
HealthRider. The prctocol conoieted of a ;wminute warmwup

followedhby'B minutee of exercise at 30, 40, 50, and 60




cycles per minute (CPM). The average metabolic responses

for all CPM'rangedfrom._ 8 6. SZMETS " They concluded that a
"fitness program conSisting of aerobic “riding” Will,present
: sufficient metabolic challenge to evoke health—related
*}_benefits (probably not fitness benefits) and 18 therefore an
  effactive form of exeroise;- o '
On the other hand a studyconducted by Hooker et al
.{9) found results suggesting that HealthRider exercise at
' cadances of 40, 50, and 60 rpm is oOf mildvmoderate intensity _
for young, healthy adults. Levels of %HRmax and %VOgmax I
attained fell Wlthln.ACSM guidelines foy oardiorespiratory
endurance exerCise training.

#Inaddition, a_study conducted_by Meyer et al., (16)
concentrated on numerous modifications to the standard
exercise “riding" positions (SRP) . The purpose of their
"study was to compare the metabolic effects of (1) external

'resistance,_(z) sacondary handlebar position, {3) seoondary
foot'posation, and (4) front-end elevation.' The
standardized cadence was 40 CPM. '

It was foundthat the metabolic rate increased by 1.6%
for evary additional 1% of. body'weight addad Secondary

handlebar and.foot position incraased metabolic rate by'30




and 50%, respectively “FrontendeleVation'resulted in an
overall increase in metabolio rate of 18% (16)

In summaryythe oorrect oombination of frequency,
inten51ty, and duration foruohronio exercise 18 found to

N  elioit a eufficment training stimulus.  Due to speoifioity

'of training and.the'importance of'mueoular strength and

;  enduranoe, a well rounded_program whioh includes rasistance

training is recommended for all adutts. Combining strength

and aerObic training-in one workout seenms to be a perfect
way to out workout time in half while reaping the benefits
of both'workouts. -However,jreeearch ie'“till inoonoJueive
'7as tO'whether exercising on the HeelthRider can provide
these benefite._- | '

The HealthRider nay provide a sufficient aerobio

etimnlue, eepeoially for the “unfit" populetion but it

should not be prescribed for most as an exercise modality to

enhance‘ VOgmex. ‘Research geems to indioate that while
exeroising on l:.he Healt:hRider, the HR/'V'Og relationships are
'diﬁferent and beceuee they aYe different, HR ig not a good
indicator of an aerobic training stimulus for the

HealthRider,




In order to achn.eve both cltremrth and aerob:l.c traming

beneflts :Lt: may be best t:o div:.de the workout into l:wo

separa!.e segments, following ACSM guidelines (19)
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