ABSTRACT

-H/\Grli'..l‘*l1 H L. A_Iyllysiologigal_com_pi!List)n'Qf' chair aerobics and-cy,t}l@ ergo metry in
~older females. MS in adult Fitness/Cardiac Rehabilitation, December 1999, 45pp.
- (C. Foster). ' . ' - -

~Chair aerobics (CA), a form of low-impact acrobics performed seated on a straight back -
chair, has been well recetved as an exercise modality for older populations, Few studies
‘have assessed its effectiveness in cardiovascular (CV) fitness training. We tested 14 (5
with known cardiac discase, 9 without discase) older, physically active women (50-72
~ years, mean 62.3). Each volunteer completed one varying intensity submaximal arm-leg
~ cycling (ALC) test on a Schwinn Airdyne cycle and one taped CA (e.g.. “Fit over Fifty”)
session while heart rate (HR) and oxygen consumption (VO2) were measured. During
‘CA, subjects exercised at 'ameanof9.7ml.kg'l.min'l (2.8 METs) and 99.5 bpm (58%
‘and 42% of predicted VOzuax and HRmax). Subjects reached a peak of 16.8 mlekg emin”
(4.8 METSs) and 123.9 bpm (72% and 73% of predicted VOamax and HRyiay). Linear
regression was used to compare the HR-VO2 relationship for ALC and CA. There was
_no significant difference (p > .05) between the slopes for the modalities (ALC = 61, CA =
66 bpmelemin™'). There was a small yet significant difference (p < 05) between the y-

intercepts (ALC = 64, CA = 60 bpm). The results of this St_u'dy'SUppO'rt- the conclusion

that CAis a moderate intensity exercise and may provide a sufficient stimulus to increase
CV fitness in older women. - I o - - -
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INTRODUCTION
“()lder adults representtltct’astest growingsegment of the population,with .
approxtmately 20% of' the populatron expeeted to be over the age of 65 by the year 2020
(1). As a large part ot‘tlte Amenean populatlon ag_,,es physwal trtaettvtty S a Itkely .
'eontrtbutor to health problems ln l‘aet Powell and Blarr (2) suggested that physrral
inaetivityaeeounts for 30% of all deatlts due to lt'eart dlsease,coloneaneer, and diabetes.
Blair and Connelly (3) identi[led a need tbr moderateactivity levels in the most sedentary
| pomon ot‘ the populatton lu order to reduce mortalrty and tmprove the health of
B Amerlca S fastest growtng populatton t H olear that older people must lead active
' llfestyles. .I o

Several studies have demonsuated that low 10 moderate-lntensity exercise at 40-

0% of maximal oxyg,cn eonsumptron (V()gm,{) is sut’f'tetent {o |mprove the fitness levels ﬁ

| of older adults (4 5). ‘Because many older adults are in poor physrcal eondttton even thts )

! eomparatwely low-mtensrty excercise may be sufficient to aehteve an apprecrable trammg
' effeet T heret‘ore the elder and sedentary segments of the populatton and espeotally
. tltose people wrth orthopedte and cardrovascular lrmttattons may benef’rt from low-
mtensrty and/or low- 1mpaot forms of exeretse wlneh might not be as beneﬁetal to
you nt,er or more aetwe people T hese types ol exercise could help promote an active

. |ifestyle _without provokin'g injUry of being overly taxing.

Low- 1mpaet aerobtes may be an approprtate exercise mode for older adults since

.tltts type of exeretse allows partwtpants to merease their ﬁtness Ievels wrthout plaomg,
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balltsttc unpaet siress on the Iower body (610) A recently devel()ped vartant ef low-
_tmpact acrobics is chntr aerehtcs (CA) which allows partlelpants te do mest or a!l of an
3 exerelse sesston whtle seated in or supported by a chau Only a few uwestu,ators have
'-- studied variousphysica! responses to CA-.-(,Itatraerobles has been shown to unprove _'
g,rtp strength spmal ﬂexlon chair- to- stand time, and the ab:hty to pertorm aetmttes of
. datly Iwmg in nutsmg home resndents (l 1). Also by exanumnp, 24-hour heart rate
' responses in healthy older women and male cardtac patlents LA was found lo beca
moderate-mtenslty exeretse using the AC SM (12) clasStﬁeatlen
The aerobtc requnements of CA has not been determmcd Clearly, thls type of
exercise mode needsto beevaluated to deternnne whether the 1ntens:ty IS both sut‘ﬁetent
enough to eveke catdtevaseular and health beneﬁts and low eneug,h to-avmd the rtsk of =
. untoward events Comblned arm-leg eyelmg (ALC) on a Schwmn Atrdynecycle is a
sumtlaraetwuy to CA m that beth modahttes utlhze'arm and leg mevements ina seated
pesttlon to raise heart rate and oxygen eensumptton Cemparmg these 1wo medahttes |

WI" help to deternnne whether heart rate and oxyger consumptton durmg CA respond 1 1n
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a Stmtlar manner o AL.C 'l hus, the purpese of tlus study was to. l) document the

- - ey T . atl
- 'i'.ul-...d'-.-l :‘_'i'l."....

aerobteand hemodynamte responses durmg CA and 2) eompare the HR VO; response
during CAand AL_C e'rgemetry. .
| - METHODS
l*ourteen (5 wnhand 9 wnhout known cardtae dtsease) physteally actwe temale
subjects over the age of 50 volunteered as subjects fer this study. . ‘The phystcal .

, eharaeteristics of the subjects are presented in 'l‘able 1




CTable 1. Physwal (,har'wterlbuos of‘ 14 oldcr women -

btandard Range
| Dewat_lon _

Age (yearsy 626 69 '
- WClght (kg,) '
} CA HR peak (bpm)

CA VO;: peak (mlekg emin™!

SUbj ects were requlred to have attendcd at least 3 CA sessions prlor to begmnmg

: "'1:'."..1-'-‘- il
ey, S ¢

thc sludy to assure that lhey were famlllar with the routine and able to follow thf.. _
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, Appendtx A) and Gon1p1eted lhe medical/health hlstory questlonnalre (see Appendlx B)
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' pnor lo p(:I formmg any leslm_l_,, 'I he study had been approvcd by the Umvcrsﬂy
lnsmtutmnal Review Board prior to any contacl Wllh thesubjccts ' '
Mctaboho datawere measured and recordcd cach mmute usmg open—mrcult
| gpirometry (QMC Qumton lnstrument (‘0, Seatlle WA) ‘Heart rate (HR) was measurcd .
' usmg radio tclemetry (Polar Vantage XL., I‘mland) Ihe HR momtor was preset ata IS-
.sécond recordmg mllerval

Subjecls worc thc HR momtor and the face mask wnth the breathmg, valve

, -throughout both lhc AL C ergometry test ancl the CA routmc Pammpants were




habltuatcd to the cqurptnent bel‘ore testtnb Each subjcct complcted thc cycltng test prlor
10 C A in order to make the patttctpant tnorc comfortable wlth the equrpment durmg ythe

B 45-—1nmutc CA ronttne Both tests wcre pertormed within 1 week of‘ each other Subjects

L takmt; medlcatrons known to altcr lhc HR rcsponse to exercise were tested at the same

_ time ol’day-

Pnor {0 each test the metabollc cart was caltbratcd usIng known gases prewously

'detcrmmed throug,h the tmcro Scholander techtnque The pneumotach was cnltbrated :
usmj_._, a syrm;,e of known volumc Borg S 6 20 Ratmg of Percewed ermon (RPE) Scale

| (soe Appendlx C) was explamed T tlte parttctpants The face mask was ﬁtted to the

subject and ltghtened to ensure that all explred air was dlrectcd to the metaboltc cart. The .

HR momtor was posrttoned snugly around the chest T hc subjcct S restmg HR and VO,

were recOrded for ’t |ninutcs before exercise beganm each testm‘g srtuatton. :

Partlctpants performcd ALC at several power outputs accordmg to an mtermtttent
varymg tntensny protocol deslgned to mtmtc CA Chatr aerobtcs increases and decreases -

'_m mtensny1 thus, a protocol was de51gned to reﬂect these mtensmes Usmg a metronome-

'for audto support subjects completed a 3-mmute warm-up pedalmg with both arms and
legs at 35 revoluttons per minute (rpm) (25 watts) Subjects then cycled al 40 rpm (50
~ watts) and 45 rpm (7‘5 watts) for l mmute each. This work pertod was followed byl
minute of pedaltng at 35 rpm (25 watts). The test contmued to mcrease by 5 rpm (25
. watts) each mmute for 2 mtnutes wnh a l -minute |ecovery stage (25 watts) The ratmg

of percewed exemon was recorded durmg thc last 30 seconds of each stage The test
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“was terminated when the subjects reported a rating of 15 (e.g., hard) for perceived
exertion. A schematic of the power outputs is presented in Figure 1.
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~ Figure . Arm leg cyclmg protocol An mtermlttent protoool was desugned to
: ~ mimic chair acrobics by increasing and decreasing in mtensxty

SUbj ects pcrformcd the CA roulme by watchlng a wdeotape of the “Ftt Over
'Flﬁy” CA class Ied by an exper:enced mstructor P:évnous expenence wnth the same
~routine made the wdcotape casy to follow and allowed the subjects to exercise at the1r
I accustomed mlenmly The ( A seqsmn consnsted of {0 minutes of tull range of motion
'a.ctiVi"ti'es .20'minute’so{" Seated actions_ and_ movements pert‘ormed for cardiovascular and
.muscular endurance a IO mmutc low-lmpact standmg aerobtcs pomon (partlally

_'supporled by tho chalr) and a S-mmute cool down in a seated posmon All pamcnpants
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- used the same straight back chair during all data collection. A RPE was recorded after

the routme was completed

DLlI mg, testutg,, the breathmg ; valve was ortented ina vertlcal posttton wrth the
- explratory side potnted toward the ﬂoor The hose contmued down to the abdomen and
) was then turned to go over the shoulder lo prevent the gas eollectton apparatus from
- _hmdermg,, the subjeet the hosewas taped and held in place thh an elastte bandage Two .
| hoses were Jomed to allow tncreased frecdom of movement duri ng, the standmj, pomons
. of the sessnon (see Appendtx D) Durm;; some portlons of the CA routine, 1t was

necessary for the researcher to help move the hose SO the equtpment dld not mterfere with

the CA movemonts
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The HR-VO; re&,ressron Imes were c:alculated for both CA and ALC for eaeh
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the pattem of VOz and HR ovu the 45-m|nutes CA session was ealoulated by averagmg

‘every subject’s values cach minute.
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Al qubjccls completed both testmg modahties wnthout comphcatlon The ALL

'{csl WAS termmatcd whu\ qubjccts r-“poﬂed an RP[* 01 IS 'I he mean RPL for CA was

-13 *) s 73 l-our subjcots obtmmd 8 hlgher IIR dunng (,A however thesc subjecls :

rcpoﬂcd a lower RPL f‘or ( A

T hurc, was Nno slgmtlcam dtﬂ"cronco (p >.05) betwcen the alopus ofthe rcgresmon

lines for Al C and (,A (AL.( 61 ( A 66 hpm.l '.mm ) There was 8 small yel

' s1gmﬁcanl d1t‘10|cnc,c(p< OS)between y-mtcrcepts for cach modahttty (ALC 64 CA

= 60 bpm) lhe cocﬂmmnls of dutcnmnaimn for (,A and A[ C were r 9142 and pl =

. ‘)6‘76 lespwlwcly Ihc Iman lcgressmn Imes for each modality are presenlcd in thtlre '

2. All HR data obtamed from the CA SCSMOH were averagcd across time and are

prusuntcd in l*tgurc 3 All VO: data obtamed I'rom the (‘A session were avcraged ACTOSS.

| llmc and are prcqelﬂed in l |gure 4.
Subjccts exucnscd at f mcan HI{' of‘ 99.5 :: 9.9 bpm and A mear VO; of 9'.7 mlskg“

N '.mm 1 3.3 (2 8 Ml Is) durmg the ( A qeqslon I’cak HR and VO: were dcﬁncd as the

Inghu,t llR and VO, nttamcd durmg C A A mean peak lll{ of‘ 123 9 4 2‘i and a mean

peak V();_ 0{ I() 79 £ 2.5 ml;kg .min (4 8 MI"I %) was aclncvcd durmg (,A Mean peak

rwplralory quollun dunn{, (,A was . 065 1 0'»

Mnxnmal uxygm uplakc wae predicted by cxlrapulatmg the ALC llR-—V()g

regreqsmn lo the agC- prcclictcd maxlmum HR for the 8 subjccts who were not takmg HR-

lowcrmg mcdlcalions and dtd not exceed thcu agcapredlucd mammum HR. The mean
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Figure3.  Mean 30-sccond HR values for 14 older women obtained during a chair
nerobics session, S I
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DI SCUSSION
The IacL of sngmhcam dlﬂcrcncc buwccn thc elopes of the HR-VO, regrcssmn .
Inu,s tor each modalny suggosls thal older women rcspond smnlarly to CA and AL(
_ I hm tmdmg_, ind:czith that oldcr women cxpcnencc smnlar elwauom in HR and VO;
dUI mg C A and AL C Allhough ay- mtcrccpl dtﬁerencc ot‘ 4 bpm was cuns:dercd . i
slausttca!lv -algmhcant thh d1|‘icrencc s Ilkely to be of no clinical mgmﬁ ance.

T hurctorc‘ C A and AL.(‘ appeal lo be equwalcnt forms of aeroblc exercise. T urther HR

can be uscd to mcmure lhe mtcnsny ot CA.

I he mcan mtcnsity of CA was 2. 8 MET 3 However. subjecls sustamcd

approximalcly q Ml Ts for portions (10 lo 15 mmutcs) ofthe C‘A routme The subjeas in

'tlns study whose data could be used to predict maxnnum HR and VO: exe'rclsed ata

" mcan mlensity of‘ 12% of predlcled mnx:mum IIR and 72% of mammum VO:

' 'Accordmg to thc ACSM (12), this Ml"l Ievel and perccntageq ol maximum HR and VO; '

N 'currcspond o I|ght 10 modernle-tmmsily exercisc 'llns mlensily ielikely to be.

suﬂlcienl 10 Improve ) mainlmn thc htness lcvcl of‘oldcr women.

T he results nf‘thm sludy mppon the ﬂndings of Vande\’oon chaas, Bulls ot al
| (14) who uscd HR n,sponscq during CAto classﬂy CA s a moderatu-lntcnsnly LXOFOISG
cordmg to lhc A("SM T hm study also stippmiq the ﬁndings 01 McMurdo and chnie

" (l I) who demonslratcd that scatcd LXOI‘CiSG (ot‘ At mlonsny equwalent 10 the current

' qludy) can nnprovc gnp SIrcngth, spinal ﬂexlbillty, chair: m-qtand time, and the subjects

abili(y‘ (o perform activities of‘dally living,
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A limitation of lhlq sludy wav lhat subjccls did not puform i maxn mal cxcrcue
test. L stunations of \’Oz.m and IiR..m are not as accuratc s aotual maxnmal data and
. cannol bc determmcd for subjects taking medlcatmm aﬂccung HR In ordcr to more

-. amnmcly dcscnbu the mlmmty oi CA, actual maxnnum VO nnd HR need to bc

measured. Directions for iurthcr resemch should also mclude i Ionglludmal sludy

. asscsbmg_, \’()2,”,,m bel‘on, and aﬂct a (‘A tmmmg program {o determmc whether or not CA
'prcqcnls a suﬂ‘ncient stimulus to clicit a trammg ui‘l‘ect ln addlllon research comparmg
CCA othcl exercise modalmes pt.rformed at a selt legulaled pace ehould be compleled

Chmr acroblcs scem's to be an appropnatc exercisc mode to prcsmbc for older

adults. to oﬂsct age-rclated declmcs in physmal filness and to tmprove the quahty and
quantlty of‘ thcnr lives. Chair aeroblcs allows partlcipanls to (‘-XLI‘CISO wnthout cxccsswc '
. orthopcdw stress being placed on thc lower body I"articipants who ﬁnd CAto be an .

cnjoyable acuvlty may usc llus aulivny as At altcmatwe to ALC on an Atrdyne cycle

o This sludy prowdeq cvidence that panicipmmn m CA may promole an active lifestyle in

' 'o|der- women'.' '
' Climcal Impllcatlons .
I I here is no dlﬁcrcncc in lhe l{lt VO, relationshlp bctwccn CA and ALC
' crgomelny Iherel‘ore IIR can be uch lo monitor mlcnsily dunng CA. Oldcl females

(>GO ycars old) who parllctpalc in CA may allam HR and VO, values that are of hghh to

moderatc intensity as clawﬁed by the ACSM and qhould mult in pomtwe allcrauons in

t:a'rdidrespiralmy fitness.
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INFORMED CONSENT

A PHYSIOLOGICAL COMPARISON OF CHAIR AEROBICS AND CYCLE
- "ERGOMETRY IN OLDER FEMALES o

. BY S
'HEATHER HAGEN

E'ﬂ."-’.. mm
= ke, L

o agivemy informed consent to participate ina
study to determine the acrobic requircment and oxygen consumption (VO3) / heart rate
relationship during chair acrobics and submaximal arm and leg cycling on an Airdyne

~ bike. 1 consent to presentation and publication or other dissemination of results so-long
as information is confidential and disguised so that no individual identification canbe
made. | have been informed that although a record will be kept of my having participated
in the experiment. | will be identified by number only. -
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1. 1have been informed that the general purpose of this study is to establish an
~ VOu/ heart rate relationship for chair acrobics and submaximal arm and leg
~ cycling to determine the effectiveness of chair acrobics as a mode of exercise.

- 1 have been informed that my participation in this study will involve my
~ participation in at least three chair aerobics sessions (during regular exercise
~ with the La Crosse Exercise and Health Progran (LEHP) prior to testing, one
~ chair acrobics session and one submaximal cycle test for data collection.
‘During both the chair acrobics and cyciing testing sessions, 1 will be wearing
headgear which holds a mouthpiece in place to collect physiological data.
The head unit will be connected to the Quinton Metabolic Cart via a hosc that
is long enough to allow full movement to take place. [ will also be wearing a

~ Polar Va_ntagc_XL Heart Rate Monitor which will enable investigators to
observe and record my heart rate during exercise. The heart rate monitor
transmits signal from a chest strap to a wrist watch. | will perform chair

“acrobics while watching a video tape and listening to an audio tape recorded

from an actual chair acrobics session led by an oxperienced instructor. The
chair acrobics routine is similar to the one that 1 participate in during exercise
with LELP. 1 will also be exercising on an Airdyne bike following an

intermittent protocol (altemating hard and casy segmonts to a rating of 16

(hard to very hard) on the Borg's Rating of Perceived Iixertion Scale) which
~ enables investigators to establish a VO, / heart rate relationship for armand
leg eyeling. ' ' - ' o

| have been informed that there are minimal risks or discomforts during chair
acrobics or arm and leg cycling, with the exception of the inconvenience of
‘wearing a mouthplece connected to the metabolic cart by way of a hose.
~ However, with any exercise there exists the possibitity of certain changes
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~oceurring. These risks include abnormal blood pressure, fainting, abnormal
heart rhythms, muscle soreness, and in rare cases, heart attack, stroke, or

“death. These risks have been minimized through an evaluation of my LEHP
‘Medical/Health History Questionnaire on file and the Physical Activity
Readiness Questionnaire (PAR-Q). 1 understand that the researchers are
trained in emergency procedures. o - '

- | have been informed that 1 am responsible for reporting any information
~ about my health status or previous abnormal responses to exercise. 1t is also

my responsibility to promptly report feelings of discomfort during testing.

Failure to do this may result in decreased safety as well as value of the test.

~ 1 have been informed that the results of this study may be beneficial tome
because it will determine whether or not chair acrobics raises my oxygen
consumption and/or heart rate sufficiently to elicit beneficial offects.

~ T have been informed that there are no “disguised” procedures it this
experiment. All procedures can be taken at face value. '

7. 1 have been informed that | am free to withdraw from the experiment at any
time without penalty. .~ : _

Questions or concerns about any aspect of this study may be referred to the principal
researcher, Heather Hagen at 782-7320, or thesis advisor, Dr Nancy Butts at 785-8177.
Questions regarding the protection of human subjects may be addressed to Dr. Garth
“I'ymeson at 785-8155, UW-La Crosse Institutional Review Board, for protection of
~ human subjects,. AHRTRMTRATE T ML o
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'Pﬁr’tidipanl‘s Signature
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Medical/ Health liisl’o ry .Q tlc'st"lo_ninal re

l..a Crosse Is‘xcrciqe and Hcallh l’mgram
University of Wiecmmn La Crosse

| ldéntiﬁcatlml-bala: © Please fill in 1hc I‘ollmving Informatlon.

R — g b st -k

e

NONC Ddlc

Add rc’SS, o

(M' - S ' btalc

e W e 2 L

R e ——

DateofBirth . Ase W__,____ Home Phone: __
- - - Weri( Phoue:

Personal Physiclan o Chmc o

. . e i o Tt o el Sl - R A R o [y e PRI L E ol plep-altele e i ----f---l‘

P T e o, o Ll s, M e g ettty e e L ket o

B [)alc ol‘l usl Check U])

Sex - Current Mamnl Status Race
( yMale () Single o () Caucasian -
() Female ~( YMarried - ( )Black
' () Sepaated } Hispanic
() Divoreed . - () Asian

() Widowed Yot

Ildw nany years of for’nml education have vou'complc:ttid?

{ )Nﬁl{lgh SChooI B )lliph School Dlplonul | )Collégcdcgrec
| )bomc high school () Some collcg,c () Gmduate school

Wlml s vour@ccup.ation? i mw

Would you consider your job strcssl'ul ) (Circle approprinte tumber)
1 =notalall; Inr-—‘vcry stressful S o

2 3 4 5 6 7 8 9 10

, Mcdlcallons' S
What prc';crlbod mcdicinct; do }ou pmsenily ke Why do you take them?

 What non-prescription madiclites (over-the-counter) do you take nid why

Allcrglcs: - ' ' ' - |
- Arc YOl nllcrglc 10 Or tuwc you luid & “bad rcncuon“ to any medicines or other substances?

If yes, please list the medicine 'n_nd réncl'lt)'nul




_ Plnmal Activity History;
" lldvc you cwr had an excreise tcsl'?

’f'}'cs:, plcase answer th_t, following questions:

il eyl nEE gy syl e T = e i - - T - b — L -

Location of tost

R . . ~ “ - - . - - - -- .o . . .
e e T b g e o L L TR E T T et b P T . - I s e X
- - ¥ | - Ca T F wit, - T . Waat. ., . . ™ A T Fi - - - LR | 4 - i -
- _ |""'_ ' . - - o i - ‘-- -, - AW, . _‘a‘.. S R L | i .- - gV e L. - e . .-.- ) r -.--
R R 1 - - -

) '.I | -
T R IR LI - . R e Y 1 Lo L. - . Y - -
L e T ..r'."""-ﬂh'--_.,:F.- . m‘-."!-n'_-_.‘ﬁ-' wlagr 3 g ™ - L - JRLA NI - =% - -

L

‘Date of test ________ __ . Il{;s_ull's of test: ( )Abnonnal
. - () Normal -
( ) Don't Know

- - - - _—
- - oad -t . - .- "
. q..,_“,‘_‘;__'l_.'..._-vl. B R ] mie' w7
. .

If the test was abnormal, please explain.

Arc you aware of any phvswnl Imulqtion ﬂhll would prcvcnl you l‘rom cw:crmsmg rcguldrly?

B )ch { )No

‘. - =l - _.-.— L ) A ‘-‘

- ll'ycs plcasc spcmfy
Do you currcntly exerise ouarcg,uhr basis? () Yes ( )No

| W yes, plcnse answcr the following questions:
- How many times per week do you exercise?
How long do you excrcise per scssion?

~What typcs of cxercnsc do you pcrl'orm

ll‘ no, what types of cxercusc are you mtcrestcd m?

Dnd you parucnpalc in high school or collcgc spnrts? ( )ch ( ) No '

Il‘ so, plcasc specify. _

[ring—
- -, i

How would you. mtc your level of ﬁlncss?
( ) Poor
(. )Fatr
{ ) Average
( ') Above Average
(- )Excellent

- ,I hercby certlfy all statements provnded by me in this questmnnaire are complete
and true to the best of my knowledge. Further, I give my permission to the La
. Crosse Exercise and Health Program staff to contact my personal physiclan or the
~ program’s medical director should there be questions or concerns about

_' ml'ermatlon in this mec lcal Iustory form,

T i e . il e —

Signature: Date: _




l‘m"mn'al _Illsmry: Have you ever had:

HUH“ A"de R N TIPSR R TR Y ...“-,.i....-n.u-.-. IR R Chb v A AN T RN AT
‘Open Heart Surgery (CABG walvc,othcr)......... T OT TR EUROPUPUPRYPRTRSPPIRIO
ADGIOPIASIY ... oo vv v bes o i e
,(‘ougcnlmlhcan problcms, T SOy PP
~Congestive heant failure (fluid i lhc Iunbs). T PP
“Angina / chest pain, pressure, ordlscomfon P R PP PSRRI
“Abnormal heart beats (palpilauon) e
CHEATU IMUIIMUES v sn e b i TP TPDTPUPIS
':'Sll'(}k(:. T N TSRS e e O O e
CRhbeumatic fover. .. oo i e
"Thyroid problems..........ooviinnnn e i resenieaniernrseseth rrepereend

Diabetes (IDDM, NIDDM) e e e
High blood pressure....... ST
Swelling of the. feel ordnklcs e v - ' -

Cramping in the lower legs or l‘oct wuh cxcmon

Blackouts / fainting spells ..........c..ove

_-Shortness of brealll at rest or w:th wcmou NN

;_’COPD T P R PR TR T E

'.:Br()n_ChiliS....'.;.”....”.. b A e i ashradgaurrE by e ed by .'................
_'Arihritis,-......-.,,..-...;.'....... AP S R TR Y (s i e
 Low Back Paif.......oovonineons i

Joint pain or swelling............... DO

Olherorthopedac probicins (knccs Inps).. e e

Emouonai Disorders

Aumcly eer e

If you’_ answered yes lblany of the above qu(:ﬁions. please claboratc:

Do you kniow your cholesterol level? _

S-S sigremnile il gt mlgh-Sh- el Y Y

HOL __ LDL ' Triglycerides

Hoqpltalmltom' LISl all your hOSpltalu.auons as best as you can,
T ypc of: iilncss / surgcly (please be specific)




FAMILY III‘%IOR\" Has any blood mlallv luld uny of thc followinb . _ o
Yes No  Relation Age of occurrence
_ Dmbclcs (IDDM, NII)DM) )y B —
‘High Cholesterol _ '
High Blood Prcssun, |
Heart Attack '

(
()
()
Open heart surgery e _ ()
' " ()
()
()
( )

I w— i —teb -y et e - I—.m' p——

il -

- Stroke o
Lung problems
Cancer
~Obesily

()
( )
()
()
()
( )
( )
()
()

HEALTH HABITS:

Do”vmt CII'IITC'IIIIIIH' smokc cigarcu'cs? Yes ( )' No ( )

_.:If you do not currently ﬁuokc .cu,arcltcs have you ever smoked? Yes( ) No( )
It" \ou currcnll; smokc or have ever smokcd -

How many packs per day
For how nmn) vcars?

e i el bl e, el A e Wr-agr=

if vou are a I'ormer smokcr hm\' long ago dad you stop smokmg?

On lhc avcmgc hm\ mum dnnks do you havc per ddy on wc:ckcim's? e
on weekends?

_-m!ﬁ_ﬂw—h_-—-—p——

Onc Drink = Onc 12 0z beer
= One 4oz glass of wine

=0One | oz liquor

01__1" the average, how. many cups / cans of the following beverages do you consume per day’?

X i re——
L b ol | l'!

Tca e Con‘cc e Colas
How 'many times per week do you cat.

* Cheese | Yopurl Fish ~ Salad _____
“Sweets (cookles/cakc) CBggs . Skim Mitk
Butter or Shortening -~ ~_Instant or Frozen Entrees L
Wholc grain breads Red meats (beef or pork) _m"‘““’”““‘_““". —

Fried ﬁsh or poulln* . Brcakl‘asl meats (saushanvbacon)

- How many umc do you dinc out per week?

Of these, how many arc fast food resls mmnls? .
Overall, how would you rafc your dlch ((‘lrck. approprmte numbt.r)
= ynhecalthy

.Iowhcalthy - '
| 2 3 4 5 6

'On avcmgc, how many hours of sicep do you get per night?
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Rating of Perceived Exertion Scale*

0

Very, very 'I ight

Very light I

~ Fairly light

Somewhat hard
Hard
Very hard B
Very, very hard

20

*Borg GA (1973). Perceived exertion: a note o “history” and methods. Med Sci Ej)mrts
[ixere. 5:90-93. o ' -
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REVIEW OF RELATED LITERATURE

!____L___dL_l_,L(_m
According to thc Amerlcan (..ollcg,c of Spcrt:» Mcdlcmc (A( SM) poqmcn
statcmcnt (1) regarding thc rccommcndcd quantrty and quallty cf exercise in healthy
adults 85% cf adults do not parttcrpatc in exercise actwrt:es that rnccl thc minimum
AC SM recommcndauons for ﬁtncss Pamcularly for older adults who may havc multtple
N | rrt,k factors cxcrmsc helps to reduce rtsk factors for hcart disease, obcsrty, hypertensron
and ostcoporoms (2) Furiher, exercise is espcclally mrportant for thcclder segment of .
the populauon o uombat the physrcal declmc assoclatcd wrth the ag,mg, proccsc .
A sedcntary llfcstylc has bcen shown to contnbutc to coronary heart disease
-'(CHD) nonmsuhn dcpendcnt dlabetes mcllttus (NlDl)M) and colon cancer In 1994
Powell and Blair (3) dctermmcd that the mcrtahty ratcs for (‘HD and NIDDM would
. dccreasc by 35% while mortahty rates would decrease by 32% from colon cancer if
cvcryone became wgdrously actwe Although everyone will not start a wgorous]y acttve
ltfestvlc a stgmﬁcant reduction in the risks for these dlseases wculd still be seen Wlth
cven mild habltual exercise. The most notable contribution to the reduction In mcrtaltt y
from CHD, NIDDM, and colon cancer would result if the pcoplc who are currcntly
oxerctsmg 1rrcgu|arly and the mdwnduals who are currcntly chcntary mcrcascd their
actlvtty level, The resuits of Powell and Blair’s study should encourage pcOplc to start

, mcorporatmg rcg,ular lusure-ttmc actwtty and exercise into their daily lives.




T hcre are manv tavorable cltang,cs nssocmted with regular exercnse In older adults '

Blumentltal et al (4) tound tltat ntany cf the age-assoclated changes in the cardtovascular
- system can be tmproved wrth aerobtc exercise. l*ollowmg, 4 months of aerobtc trannng,
. Blumenthal el al demonstratcd that older subjects evrdenccd lower cholesterol levels, a

decrease in dtastoltc blood pressure and an increase in bone nnncral content The ACSM

o '(’J‘) notcd that exercise produees greater postural stablltty whtch translates intoa

decreased rtsk of t‘alltng and suf‘t‘ermg mjury Exerctse in the oldet populatlon also

tncreases VO;.,M(S)

'l he physnologtcal effects of agtng._, in the cardtovascular system, the trannng eﬁ'cet. '

observed in older adults appropnate exercise presertptton for older adults concerns for
-maxtmal exercise testtng in older adults artd the heart rate-VOz relattonshtp are
. addressed in this chapter Addtttonally, rcsearch on lcw tmpact and chatr aerobics and

arm- |cg cycling are presented and dtscussed in relatton to older adults.

hc Phystolog ggl Efl@ts of Aging, in thg Qg dtoygsgn ar System

T here IS ltttle qucstton that the physrcal abilities of older persons are mgmﬁcantly -

less than those of younger mdwuluals The degree to whteh the reductton m functtenal '
'. abtltty is duc to the natural agtng process or {0 sedentary ltfestyle praettces remams |

unclear Studtes that coneentrate on the physrologtcal etTects of agtng must be careful to

|dent|fy dlf’ferences In physrologtcal t‘unettontng tltat are duc to mactwny, discase states,

or natural agmg

Posner ct al. (6) reported hat systoltc and dtastoltc blood pressurc increase with

~ age. These researchers also stated that the rise in systoltc blood Pressure was due to both
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~an increase in vascular rcsrstancc and ltatdcnmg of the artertal tree. Although there isno

.' srgntﬁcant chnnge in resting, lteart rate duc to ayng, older adults demonstrate a lower
N ntaxlntutn exercise heart rate wlnelt tnﬂncnces exerctsc capactty llns S smmﬁcant In
determining tlle exercrse presert ption for an older person .

. Maxtmal oxyt,en consuntptlon (V()zrnns )also declines wnth age, usually 9- IS%
N per decade 1] sedentary adults over 30 years of age (l) Kasch, Boyer Van(‘amp, et al

{7) deternnncd that the Ioss in V()z.m IS Iargcly due to a decrease in maxrmal heart rate

- _and Stroke volume Older persons have also demonstrated smaller mcreases in ejectton o

f t‘raetron and arger relative increases in end- dtastohc volume during exercise than
- younger persons (S) Ihese factors combmed wrth a lower maxlmal heart rate lnmt an
' , older person J cardtac output dunng exercise. Ogawa et al (3) found that 72% of the

reductton in VOzm.g could be explamed by a smaller cardtac output T he decreases seen.

in VOznm have also been attrtbuted to a reduced oxygen extractton in the skeletal

muscles.
A relattonshtp between body composition and VOzmax has also been determined
' '(9) Jackson et al. found that as percentages of fat increased, relative VOg,m decreased
T hey suggested that thls relatlonshtpwas due an increase in fat welght over a person s
ltfettme and the age—dependent dechne seen in fat-free mass.
The reducuon in VOzmu seems to be at‘t‘ected by phystcal aetwrty Ina

Iongltudlnal study, Kasch et al. (7) exammed the reductions seen in V()g.,.“ tn older men

N over approxlmately 20 years Two groups et physncally actwe subjects were used One '

B group maintained tltelr e'terctse throughout the years of thc study whlle the other group

Py b m

L Y | R - - et .- C —— e -, i ) i T -

P L Tl s A L Dl T ey - L m aw T T e Do Tl T e

- - &% .o & -y @ - - - - -

PR s om, In PR | .- 1 _ LR T - i e S m - - - - a r -

ﬁ - . Wt et - e el - N - L"'h P B -r et ow Ty et -t
- . i .- ':‘. 1y - - L. L] - R - Y "1 r 1 g - M yaa 'ﬁ- -

el . e L
""-"'"F T s R

- A N ..
g e
- e .,-."_,l-n._..-..—l e




became csscntlally scduuary Rescarchcrs notcd almost a lhrcef‘old dlfl‘crcnce in VO;,,.H,.;

bclwccn thc 2 groups aﬂer 20 ycars The excmlse group expcrlenced a 13% rcductlon in

' VOmh in 23 ycﬂrs lmwever a 41% reduction in VOznm was observc,d in the group that

rcmalncd inactive for 18 years. lhcsc researchers asqumcd that the I3% decline in thc

cxcrcmc group was la:gcly a function of aging. By applymg tlus finding to the

noncxcrcme group, they found that one-third of thc reduction of VO:W was due to agmg

and two-thirds the result of physical inactivity. Furthermore, Kasch et al. delermmed that

the loss of VO that is primarily due to aging is the result of a 20 beat drop in maximal

heart rate and an 8.5 m! decrease in stoke volume,

Fitzgerald, Tanaka, Tran, et al. (10) examined the relationship between habitual
exercise and the rate of decline in VO and maximum heart rate in adult women.
These researchers determined that the decline in maximal heart rate with age was not
related to habitual exercise status since sedentary women experienced similar declines in

maximum heart rate similar to women who led active lifestyles.

The Trainit g Effect in Older Adult

There scems to be little argument that a sedentary lifestyle 1s detrimental to an
older person’s health, However, researchers have questioned the trainability of older
adults. It is important to determine what benefits can be expected with training this
population and the extent of those benefits. Furthermore, the exercise intensity necessary
to clicit favorable changes needs to be determined

In an early study, the effect of treadmill exercise at 70% of maximum heart rate

on 25 older men was examined (11). Stamford demonstrated that genatric men (imean
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age = 7.8 yedrs) WllO lramed for 6 weeks cxpcrtcnucd a lowcred exercise heart rate

, _responsc and systollc blood prcssurc durmg, a constant submaxnnal WOr kload ona

trcadnull and cyclc crg,omeler comparcd to a control g,roup that rcmalncd sedentary

. Stamfmd cxplamed thnt his study dunonstratcd lhat older men are capable of producmg, a
. tramlm, rcsponso
l Adams and chrlcs (12) exammcd the physnologlcal changes assoclated wrth 35
to 40 mmutcs of vigorous phybtcal activity (above 60% of age predwted maxumum heart
rate) in older w_omen; . The experlmental group in this study reported sngmﬁcantly higher
'VOzma values and physical work capacity and significantly lower resting heart rate
values than the control group following three months of training. Researchers '
~ determined that this population demonstrated a tr'a'in'ing éf‘fect similar to younger subjects
and male subjects.

Stratton et al. (5) compared the changes in VOzmax following 6 months of
endurance trs.aing in young (24 to 32 years of age) and old (60 to 82 years of age) adults.
Despite age-related difterences inphysidogical responses to exercise, the improvement
in VO Of each group was not significantly different. Stratton and associates
concluded that the young and old respond similarly to endurance training,

The degree to which VOz,ax Increases following training varies from study to
study depending on the type and amount of exercise that was completed. One year of

endurance training at approximately 60% of VOsmsx produced a 12% increase in VQO2max

in elderly men (mean age 62.9) (13). Blumenthal et al. (4) examined the effect of 4

months of aerobic exercise at 70% of heart rate caserve for a duration of 60 minutes 3




times per Weck and found that VO:zm increaSed 11 .6% as a result '0f training. ln another

sludy, 55-70 year old scdentary men and women excrcrsed for | hour 3 times per week al
. 60 lo 85% of maxtmal heart rate for 4 months (14). These researchers noted a mgmﬁcant _
gam in VOanux from 19 4 ml-kg emin’ ' to 26.4 mlckg .min” in the exercise groupwhlle
the control group S VOgmdtd not change Stemhaus et al. also found blgmﬂcant
reductlom in restmg sy.slohc blood pressure as a result of trammg 1 he findings of these
studies dcmonstrate that older adults are quite rcsponswe to acrobic training and will
expericnce health benefits by starting anexerclse program.
Appropriate Exercise Prescription forOldgr Adults
Depending on physical capacities and limitations as well as underlying disease
' states, the amount of exercise that the older adult can tolerate varies. Because vigorous
_' exércise can be dangerous especially in the older, sedentary, and diseased populations,
the minimum training stimulus needed to increase aerobic capacity, produce positive
cardiovascular changes, and impose health benefits needs to be identified.
Several studies have found that low to moderate intensity exercise (40-60%
 VOsme ) is Ofien sufficient to improve the fitness levels of older adults (13,15). Because
many older adults are in poor physical condition, lower intensity exercises may produce a
training effect. This would imply that older adults should incorporate more leisure time
“activities such as walking into their daily lives especially when beginning an exercise
program (2). ldeally, however, ACSM (1) recommends 20 to 60 minutes of physical

activity 3 to 5 days per week.




In tho 1993 posltton statement for cxcrmso mtensﬁy for healthy adults ACSM
__'statcs that 40 '50% of VO; reServe (%VOQ R) ts suﬂlotent to nnprovc ﬁtness levels I‘hls

isa ohangc i) the manner in which tnlemttv of exercise is ptescrthed (l) Swam

. 'Lcutholtz, ng, Haas, and Branch (16) concluded that i percctttage of heart rate rcserve -

| (%l IRR) is better related to a pcrcentage of VO;R than a percontago of VO;W T he
' -_-"_-%VOZR lq more applopnate bccause 1t takes into account restmg oxygen valuos as doee

%HRR, Prescrlbtng cxorctse at mtcnsmes of 40-—50% of VO,R is Iower than ACSM has '

“recommcnded in the nast. I‘hls tcﬂects the cmrent trond that ! nnmmal oxorclee sttmulus

s actually needed o mtprove health
M_a_x _Lg__Lxgrgtsg Testing in Olde g dults
Maxtmal exercise testmg in older adults is usually completed on a treadmlll or

cycle ergometet Sovctal dlf‘t‘ctcnt protocols exist for exerclse tests Most involve an

lncrcasmg workload to hring the subj cct to maximum at wlnch point maxlmal heart rate

and V()z are rccordcd A tme mnxlmal excreise tost rc...quues maxlmal of’f‘ort by the ,
. SUbjLOt Parttcularly in oldor subjccts, maxtmum testq are often inﬂucnced by t‘actors

such as mmclc t‘at.gue, percolvod oxhaustton IZCG abnormalltlcs, lung capacity, extemal

motwatlon by tho examiner, and whcthcr the examiner 18 walllng to allow the sublcot to

reach maxtmum (6). Posner ct al. also suggoqted that leg, muscles in clderly potsons '
'umally,_ t‘atig’ue betore mattim'al values fo‘r heart rate and VO; are obtained, especmlly
' durlng gradcd treadmill excrcwc {ests.

As a thult ot‘ thoqe o mphcatlom many resen! c,.hers have tricd to [‘md ways to

estimate VO mx 'u'slngaz’mbmaximol oxorclso test. Itc: ontly, Mllanl ot al. (17) cxamlned




9 cquations (7 f‘or submaxlmal ttoadmill cxcrclse and 2 f‘or qubmaxlmal cyolo orgomotry

exer ctsc) that ostimalc VO:mM from submaxlmal workloads 'I‘hls sludy rovealod that tho

accuracy ofthc trcadnnll cquanons decrcasod as workloads mcreased Rosearohers '
deter mmcd that acculate rcprcsontations of V():.m were rocewod from cach of‘ the

_ cquatlons in |3 men without coronary artorv disease (CAD) Most cquations _

mgmﬁcantly ovorestimalcd VO:nm by 9 to 20% ln the CAD and non-CAD groups both

i cyele orgomotry cquntlons accuratoiy ropresentcd VOanxWhCI'l subjccts were

'demonslralmg maxnnal oﬂon but undorosttmﬂtod VOz;m at low subnmxunal workloads '

' Duo to lhosc rcsults it is moro accurato to complclc a lrue mammum tost to dotcrmino

vo,m lhan lo roly on A prodlclion oqumlon for an cstimato However maxnnal lests on

persons require a physician (o bo present and may not be feasible in some cases.

cldcrly

ll is widely acceplod that heart rate incrcnses with VO, In 1976 Londcrco and

: _Amcs (18) comparcd the linear, quadrallc cubic, and quartic rogrcssion equations for
hoart rate and VO; Although more variability WaS oxplainod by the quadratlo and
~ quartic oquallons these dlﬂ“oronces were of no practical Importanco sitice the slopes ot‘
N thc rcgrossion lines were not found to be stgmﬂcantly different Londorco and Ames also

Qtatcd lhal tho lmcm rclnlionslnp bolwoon heart rato and VO; can be uscd to osumalo

VO2nux From submaximal heart rato by oxtrapolalmg tho rcgrossnon Iino to age- prediclcd

' maximol heart .“3“’* They also nolcd that the equation was consistent for different fitness
olassifications, age groups, and body weight ranges. Further, no differences between the




lmcar mgu essnon lmes ior men and wonmn and for prc- and posttrammg were reponod by -

¥ ranklm Hodgson and B:mkark (|9)
Low_uum_mm
..ow-impact aerob\cs startcd gmnmg populanly in lhe latc 19303 1 here are many
dtﬁcrent t‘orms of low-lmpact aeroblc*; but all types have 2 charactcrlsucs in common
First, Iow-lmpact acrobics are perfomwd wﬂh at Icav.l l fool mamtmnmg contact wuh the

| 'ﬂoor at all times. Sccond low-lmpact aeroblcs nmmporate Iarge upper body mownwnw B

' abovc the lcvcl ofthe hcart combmcd with Ieg movements (20) Ihere Arc no ballmtlc

movenu,nts dunng Iowulmpacl as there mc in hlgh impacl acrobics

Many studm have cxamined the plnysuological cﬂcclq of‘ low-impact acrobics

T hls revmw wl!l focus on injury ratos cznergy cosl and trammg resrmnses to low-nnpact

aeroblcs with consideration to oldm adults

_ "_Ju_fy._ﬁl‘:ﬁ

Low-impact and nonwei ghtbcarmg actwltms cause fower lmuriev. than lngh-

' impact Forms 01‘ cxcrcisc such as mnning and jumping (l) Ilamschfegcr et al. (Zl)
~ examined the itwldencc and sevcrny of injunes i Iow impact acrobics and in runmng

l"hcy observed that running produced more severe and a greater number of injuries lhnn

'Iowaimpact’ acrobics. For this rcascm.lt)w-hnpa'ct activities seem to be nppropxialo for
people with physical limitations ot a prcexiﬁting digposition to orthopedic injury.
Encrgy ost _ '

Williford, Scharff-Olson, nnd Dlessing (22) observed that low-impact acrobics

usually rcquire 4 10 5 kealamin while high 1mpact acrabics can tlcmand 10to 11




' kcal-min‘ ki hc researchcm commcnlcd thal low-lmpact aerobtcs are less stressi‘ul to lhe
_'lower body by wrlut, of mcm poratmg considcrably less leg muscle mvolvement
' Ilowever Williford et al (22) detcnnined that low-lmpact aeroblc cxcrclsc 1S capable of
el ung heart lalcs Wﬂhm the largct range but requue signihcamly loss energy
_ (‘thcr studlcs havc determined thc energy cosl of Iow-lmpact acrnblcs In 1988,
' Wllhf‘md Blcssmg, and Schar ﬂ (23) detcmﬂned that high imcnsny low impact acroblc

damc (at 85% of maxhnum hcarl ratc) ptoduccd an oxygen cost of 32.4 mis kg «mln

|,ow-intensity Iow-lmpacl acrobtc dance produccd A VO: of l8 2 ml-kg amin’, l‘hesc
fesearcllcrs concluded that low-lmpact aorobics necds 1o be pcrl‘ormud at a high mtcnsny
to be comldcrcd B qrgmﬁcant training stnnulus However, sitice this stud y was -
'completcd onh younger submcts (23 ycars), oldct adults and pconle of lower fitness Icvels

' mav bcneﬂl from lowi-imensny acrobic dancc The VO; vnlucs obtained durlng Iow-

' impact ucrobtcs were not t‘ound to be sngniﬁcnntly dtlTerent than VO, values durmg hi gh-

' Itmpact exercise » in another study mvolvmg 12 subjccls (24)

Addllionully, Stanforth, llamman and Sencchnl (25) emmncd the offects of arm,
Icg, and & combinauon of arm and leg Iow-dmpacl acrobw dance movements at an '
. mtcnslly ol‘ 75% of maxlmum heart rate. A consisten IlR-VO; rolattonship WAS
' reportcd by these rcscarcherq for leg exercise and a comblnauon of arm and Ieg OXCrcise.
Acrobics that did not incor porate slgmﬁcant lowcr body Involvunent did not have n
consiqlt:nt HR- VO; relationship. ‘This lcd the rcqeamhérs to suggesl that low-impacl

acmbth at 75% of maxsmum hcarl l‘ﬁtb umng leg, and arms is an appropnnte exercise to




- nnprovc physncal ﬁlncss F urthermore the use of hand welghls was not shuwn to aﬁ‘ect
the oxygcn cost of low lmpuacl acrolalce (2‘3 28) l

. lhcse studlcq suggcst that low-lmpact acroblcq B usually pcrformcd at low o

. ,'I_tnoderau, It’ltCI\Sltlc% Whlbh hawe bcen qhown to facilitate tramn.g responses and health

_-beneﬂts n older popumnons Ihereforc low-ampact acroblcs may be prescnbcd in this

- population o improve :physmal fitness.

- -,J_leg Response
Ihc physmlomcal bcneﬁtq of Iow-nmpacl acr ohm training have also been -
B ﬁ"cxamincd llopkms Murrah Ilocgm cl al. (29) deter mined the ﬁmctlonal fitness of 35
' olderly scdentary women beforc and after 12 weeks of low lmpact acrobic dame oxercise
. comparcd to 30 cldcrly women who rcmaim.d scdcntary lhc exerclse gmUp participatcd N
; m 50 minutes of‘ low- nupacl aerobws three tinios o week at an unspeclﬂed intensity. The N
.control group that remained scdcntnry t;h(ww:cl A declino in mnottonal fitness over the 12
_'weekq In contraql he e*{ercinc group v.howed mgnlhcant nnptovements in
CHI‘(HOI'G'%[)II‘MOI}’ cndurnnce menqurcd by f hail mile walk test, strengWendurance, body
agllity, ﬂexibllity, body fal, aml balnnce
In |992 Gmber et al. (30) observed a 10% increase in VO;.,,“in response 10 8
wceks of Iuw-impacl aerobic dance compared to an | l% increase in subjcctq that lramed
with walk/jog exercise. lralned and scdenlary subjects were cmnparcd follomng 12
weeks ol“low impacl acrobic exercise l)y Moorc Bannmg-Scham\cr nnd Whnlcy (31).
The trained group showed an Increase i VO 2o a01d & dccrease in hody weight, z\s a

wqull the prcvlmwly sedentary quhjeclq in the training group cxpcrlencod a decrease in




bodv fat porcenlages and an increase in VOz.,,,,g T he rcsults of these studlcs show that
- 'low-lmpact acrobics producc smnlar |rammg rcspomes s mher modes of exermse and
are likely to unprow ﬁlness Ievcl espccially in people wlth A |0W0l exercise tolcrance
- C.lmir -agrghjgs ' '
Very f‘ew sludlcs have cxmmncd chatr aerohic& McMurdo and Renme (32)
o obsemd the dmngcs in 4I Subjcctb reqtdmg in, a nursmg homc Subm ls were elther
- pluccd in a rummsccnce gmup deqlgned o promote social mtctactmn Of 0 eXeroise group
. _that pamnlpatcd in 45 mmutes of exereise pet lormed in a chair. After 7 months lhe
exerclse group showed improvemcnts in grip slrenglh spinal flexion, chmr- o-stand time,
and arllwncq ol‘dally Iivmg that were Stgmﬁcamly diﬂemnl than the reminiscence grmnx
'()nc study examlncd 24- hour hean rate responqes to chalr aeroblcs (33) Ihe highest
hcart ratc obtmned durlng thc 24- hour monilonng Was obeerved durmg 8 chair acroblcs
: sessnon Based o then results, chmr acrobics was classlﬁcd as modcratc—mtcnsuy

_ 'cxclcme and as mecling ACSM ree nmmendauom Those studies suppon the

effectiveness of chair acfobics. However, further invesligmions into the duration and

_mtcnsity of this type ot‘cxcrcmc 13 ncuded
Arin: ..l.,...,cg Cyeling
!loiTman Kassay, Auti ot al. (34) compared VO2 and rating of perceived exertion
_ (Rl’l ) durmg Icg cycling and comlnned arm and Icg cycling on an Airdyno cycle This '
- study dcmomuatcd thal VO, for arm and log cycling was signlﬁcamly greater than for
leg cycling. Subjects reported a Iowcr RPE during arm and Ieg cycling at thc 5AMe

- _'w(Srklo_a'(I versus log cycling. Heart rate during both exercises at the samo power output '




were not (ound (o bc qn;,mﬁgantly dtl‘f‘erent !~{0wever- VO, and heart r'at'c wer'c'

. ugmhcanlly Inghel at a gwcn RP[* during combmed arm and Ieg cyclmg Becausu mdst -
pcople judge excrmsu mtcnsny by perccwcd cxeruon combmmg thc legs and arms .
' bht.)llld cllut A gruatcr tramlng eﬂecl .
Mostardl Gandee, and Nmns (35) comparcd the cf‘fecls of 6 wceks ot‘ Ieg cycling
- and Arn- lcg uyclmg Both groups exermsed at the same power outpul This study
'revcalcd no sngmhcant dtﬂ“crcnces it V();m,m betwcen the two groups as i resull of
lrmmng llowcw.r., thr*y obsuvcd lhat subjccts in tlu, atm leg group dld morc work al a
_ lowcr hr.art rate durmg thu condmomng program and cuncludcd that the combmcd group
cxeruscd wuh lu;s stress on thc carchovasculm system, T hcy also quggested that cardiac
pattcnls use arme- lcg cyclmg 45 8 part of :chabihtauon for maximum trammg beneﬁls at i
mduced feeling ol‘exertmn.
ﬁu_nln m
1t has hccn detcrmmcd that oldcl adults arc ublc to achiwc many beneﬂls by
incorporating uerobtc uxcrcisc into their hl‘cslylcs ()Idcr adults have shown ain incrcasc :
in VO;W and a decrease in llu, ratc oi‘dccline of VO;.,..xduc 0 aglng ILis unpurtanl to
promote excrclsu to older adults as the populnuon ot“ people over 60 years ot age '
continues o grow - -
' l..uw-lmpau acrobics scems 1o be an appropriate cxct ¢ise mode o ploscnln, for
older adults. This type of exmcisc allows parttcipantq to cxnencncc nee eueoq in fitness
lovels without excessive slress heing placed on the lower bmly.. (,h.mr acrobics 1s a type

of low-impact acrobics that has become quite popular among older adults. However,




thcre 1S lnmtcd rcscalclu availablc thal dclermnms thc eﬂcctwcneqs of‘ this modc of‘

cxcrcnsc By measurmg thc VOz dunng a chalr abl‘ObICS exerclse session, the mtensny of :
lhm exOrCise can be dctmrmmed T he rclatlonslnp t‘or hcart 1ale and VO; durmg chah

acroblcs ehould be comparcd o lhal for & wcll researched uctwlly such as arm-leg

cyclmg This companson will 1dmmly if hcart rate and VO; responses are similar in both
modalllics These lmdmgq will be useﬁul in determining if bh&ll‘ acrobics is an

appropriate oxerciw mode |or _clder adults.
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