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ABSTRACT

Aging is chafacteriscd by a decline in physiolcgicaf function 'I‘hc ralc of thish decline
_can depend on certain lifestyle f‘aclors, gcnetlcs, and thc env:mnmcnt Although life
expectancy is slowly increasing, there is a necd to reduce lhc time spent in deblh(ated .
and non-mdcpendem states by elderly mdw:duals Prcvennve “measures need to be
1mp]emcnted to reduce dependcncy and |mprove (hc quahty of Ilfe for elderly
' lndwlduals One such prcventwc and rcmedlal measure is the use of excrclSc and '
physical activity. Bccause Ilmlted exercise prcscnpt:on exists for the cldcrly populanon, : '
thcrc is a need to determine the effecnvcncss of exerclse m(erventlons that arc mcre"
dmrable for elderly mdmduals chce, thc purpose of thls pllut study was to B
' 1mplcmenl -and compare two types of exercise interventions, a hollsuc exercise
Intervcmiou {Range of Motion Dance mcthcd_ or ROM) and a 'Convcmioﬁal _Exercise

intervention commonly performed in the community by aged individuals,

Forty-three elderly individuals over 65-years of age were randomly allocated to the two

intervention groups and a control grcup. The execcisc interventions were performed for
iﬂ-wccks and included baseline and post-intervention lcsting. The groups.' were

compared using Analysis of Covariance on the following vatiabl_cé; muscular strengtl.l. '
(grip strength, isokinetic knee ﬁexion and extension); postu_rcl stability I(Berg Ba!ancc )
Scale, and Center of Pressure); and ﬁmctionclity (Timed ‘up’ and ‘go’ and Physiccl
Performance Test). T-tests were performed to compate the two intervention groups on

attrition and compliance,
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The Conventiooal 'Exercise'and'the ROM exerei:s'e group's gen'e'rally sho'Weo.simiIar
_results on all physlologlcal parame!ers when compared to each other However, some .
stausocally S|gn1ﬁcant d|ﬂ‘erences were obsenred between lhe mtervennon groups and

- cthe control group for lsoklneuc knee ﬂexor and extensor strenglh gnp slreng(h and the' -

Physwal Performance Tesl Mean dlﬂ'erences between posl—mterventlon and hase]me- -

'results fbr knee exlensor and ﬂexor strenglh measures ranged between 097 to S 78 o

Newton-meters for th?Con\renuonal Exercise group, -6 00 t0 5. ?3 Newton-meters f‘or-

the ROM group and; 874 (o 536 Newton-meters for the Control group Both.-_:._

mtervemlon groups showed |mprovement of approxlmalely 1 5 umls for lhe Physnoal
' Performance Test, whlle the Control group showed no change No statlsllcally
sngmﬁcam duff'erences were f‘ound belween the groups for any balance measures or f‘or |
-(he Timed "Up" and “Go" The two |nlervent|ons-groups showed sm'ular average
altendance rates, wl(h 85.4% ot sessions performed by the Conventlonal Exerclse group

and 88.9% of sessions performed by the ROM group

The performance of 'low-inlensity exercise intervention, of either a conventional or
helistic nature, may provide positive physiological benefits for elderly participants, Isuc'h

'as maintaining or improving'knee flexor aﬁd extensor 'stn:ngth and enhancing

- functionality. Thus ' thls study provrdes evidence that low- mlensny exerclse

interventions in the short term can cause physmloglcal change while at the same time

mamtammg relatwely hlgh rates of participation,



DECLARATION .
- I.:eﬂfﬁ .i_h__at fh;f;v'__t}ré.s;f;v doesnor,ro tke:be.ifi ofﬁzy' kr_:piyledg-_‘? a::_d b'glféﬁ S

(,j - ' mcmporate w:thaur acbzowledgement any marenm’ prewously submitred for a .. oy '
s degree ord;pfoma in any institution of h:gher educarmn, . e a

(i) N con:fam any maremzl prev:ous&' pubhsked or wrmen by another person excepr._.* -
. ,w}:ere diie rejérence is made in the texr, or ' |

(i) 3 contam any defamatary mateﬂa!




. ACKNOWLEDGEMEMS- |

I would ltke to thanlc my supemsor Dr Ftona Naumann for her supemsory gurdance S

- and knowledge, whlch she has prowded throughout my tenure as a masters student I y
' would also Itke to thank Dr GtII Lewm and Dr Ellzabeth Rose for thetr contnbutlon o

.' 'a"d advice th""“gho“‘ “‘e Sllld)' and to Lesley Polmota of Cann}'a Vlllage for provrdmg_.' g o

= the fac1l|ty for the exerelse mterventtons

I would ltke to acknowledge Jenny Rutter for her evpemse and her t:me that she so

'-'generously oﬁ'ered to assrst in the development and mstructlon of the exercrse ;

' programs My thanks also goes to the- f‘ollowmg people who volunteered thetr ttrne_.' o
' dunng the study Deb Gardner, Mlchael Lim, Brett Earl, Josephme Slm, Jason Pen'y, o

Jamte Launtsen Edgar Coellar, Tam Nguyen, and Dton Hamson e,

- _ Ftnally, I would like to send a thank-you to my wonderful t‘ aneée Brandt for all her

support and patience.

Vi



- TABLE OF CONTENTS

" TABLE OF CONTENTS

. ABSTRACT '

o DECLARATION

-ACKNOWLEDGEMENTS

.I'_'LISTOFFIGURES....:;'. i

:LIST OF TABLES

1 Intmducucn

11 Background

- l2RcsearchQucst10ns - s

L 3 S]gnlf'cance of‘the Study

. 14 Hypothesrs e

2. Li(eratilrcRevicw....; ....... erveereenenen

o 2 1 Ovcmew.........'...

2.2 Muscular Strength in the Elderly .....

23 Slrenglh Tralmng in the Elderly_ %

2. 4 an Strength in the Elderly

o _.2 5 Postural Stablllly in the Elderly

2 6 Altemalwe Bxerc:lse Interventlcns The Hollstlc Approach .

.................

2.7 Adhcrencc to Phys:cal Actmty in the Elderly ..

2 8 Conciu.mﬂ '

vii -

u
11
-11'_'_ -
31
°"i':3'4._'.'

37




i 3-2.]jesr;gr:1' reraemens

3.3 PIOGAUIES oo 42

'- 331 TestmgProcedures i - 42

332 PhyswalPerforrnance'Ta.@.l; 44 e

3_-3}_3;_.-BergBa1ancescale i 48

534 Staic Balane.. f:f’.'~’ﬁ*?f].f' -

335 .Perfonnance Test-T;med “Up" and “Gn' 48

336 LegStrengthDynamomeu’y : i . 49 -

37 _anStrengthDynamometry I S

34 Exercise Intervcntmns ' i o i : 51

”_341 Over\new .' : i 1

342 Range of Monon Dance Intervemlon — . 52 '

- 343 Com_«'e_ntlonal E_xerclse Inler_veljltlon' ' - _ 54

_3.4.4 ControlGroup _ oo, _ rivenen 55 |

..35 AttendanceandAttntlon . oo - 'S5 _. |

.'..36DataAnaIysrs ' O R, Y.

BT BNGS i ST

4.1 Subject Health CHATROIETISHCS .ot rceinsniimssiiorriens 58

4.3 Baseline Characteristics........ y e o 61

-viii



__.--.Dlscuss;on i

. _-.5 2 Compllance and Attntlon

- 4 5 Balance Measures

L 4 6Funct|onallty

|||||

' 5 I Ovemew

: '-.5 3 Muscular Strenglh

T 531 Knee Flexorand ExtensorMuscularSuengthf"

o s 32 Grip Strength

E 4 Balanm- E

- 5 S Fum:uonallt}'

56L1]‘I‘lltatl0ns - - s - 100

57Recommendatlons SR - . - 103

s.SConcIuSmn_ SR SRCITRNS | IS S

" References......... — SRR . S (- B

 APDIEIMICES e rerviosinieenscsmsrg oo -~ 132 -

X



.’ LISTOFFIGURES .

- 1. ""_'The Recruttmem Process and Subject Assrgnment o Groups

g 'The_Raw Score Mean Dtﬂ‘erenees Between Post-lntervenuons and

The Rcw Score Mean thferenees Between Post-lnlerventlons and' .

s The Raw Score Mean thferenees Between Post-lntervenuons and AR

o Baselme for lsokmetlc Knee Flexlon at lZO-DegreefSecond i “ 6‘}' . .
h 6 '.The Raw Score Mean D:fferences Between Post—lntervenuons andj : o

_ Baselme for !sokmeuc Knee Extensnon at 60-Degree:‘Second

T 'The Raw Score Mean Dlﬂ‘erertces Between Post Intcnrentlons and' : .

Baselme forlsokmetlc Knee Flexlon at 60-Degree!Second a . 65

- .,_,_-Baselme for Isokmeuc Kuee Flexton at 90 Degree.-"Second . - ) 66 . o

. Baselme for Isokmettc Knee Extensmn at 90 DegreefSeeond 69 .

8 The Raw Score Mean thferenees Between Pos(-lnterventlons ancl .

""Baselm.e forDommant Hand Grlp Strenglh S - ": eressavaanoien 70 S

. 9 .__-The Raw Score Mean le’ferences Between Post Inlervcntlon and . .

' "?Baselme forThe Physmal Perfonnance Test e . s s 74




. rangc) at baselme e

1. : Age, welght and gender charactensttcs {mean, standard devtatlon and

2, Posl lnlewentlon means (and stnndard em)r of mean} and 95% confi dence Do

B i mlervals for knee exlensors, knee ﬂexors and grip strenglh vartables .

- Post mtervenlten means (and standard error of mean) artd 95% conf dence

.. ) Sample mzes mqutned to detetmtne stallslteally Stgntﬁcant dl!ferences

Pt _inter\_ter_tt_ien rhealts (tind slandard t:t'l'_t'tr ef mettn)_'end'gs% _conﬁd_e-ttce:
mtenrals for medto laleral Center of Pressure and Berg Balance Scale '_

. ; mtervals for the Physrcal Performance Test, and Ttmed “Up" and “Go

'.-"Sample sizes requlred t0 detemune statlstlcally Stgtttﬁcant dtfferences S L

E between groups for knee extenswn and ﬂexmn bnsed on results from

presentstudy '_ wisinanins e st s AnAs st Appendth:_._;.-_"'_.'. .

. 'between groups for Center of Pressure and Berg Balance Scale for the . ._ SO

presentsludy W : C—— T, AppendGC.



 CHAPTER1 -

The progrcsswe declme ln slmcture and ﬁmcnon of an orgnnlsm is chamc(crlsllc oflhc .

. agmg pmcess (Splrduso. 1995 Bakcr and Martln. 1994) Somc of lhe physmloglcal

paramelcrs lhat declmc wnh age mclude reduccd rangc of mouon (Hmm.a {l aI

_2000). lhe reductlon in skele(al muscle mass aud funcllonal strength [Ev fas

o dcclme in cardnorespuatory functlon (Spirduso 1995) and recluced pnslural blﬂblllly and

) _bnlancc (Wooilacotl and Shumway Couk ]996} Thc combmatlon of thcse negatwc B

- eﬂ'ecls may contnbule to thc dccreascd ablllly of lhc aged |ndw1dual (o perform norrnal N

_ dally aclmtles

!'urlhennore, physwlogical declmc ‘can Iead to a reducnon ln produclwny and

- lndeperldence m the latier years of Ilfe Thls phys:ological declme and dﬁabtllly not

' only negatwely mﬂucnces the mdwldual 's quamy of Ilfc bul also has soclo-economlc B

consequenccs for health carc ullhzatlon (Hoﬂ"man, Rlce, and Sung, 1996) The
" populat:on aged 65 ycars and oldcr accoum for lhc greatest propomon of chromc

. _dlscaf»e burden, dnsablluy and health care uuhz.auon (ng, Rejcskl. and Buchner.

'1998) Exerclse may tmprove aclwe Ilfc expectancy by exlendmg lndependencc, o

' . presenrmg bodliv funcllons, and delaylng onsel of dlsabtlity due lo chromc dlseases

o _-"_(Larson. and Brucc, 1987}, and hcncc may reducc heallhcarc costs



: '_ 'Thc economlc :md social dcmands by agmg populauons on soclcly are a cause for gmat e

' concv.m in developcd counlncs worldwlde ThIS is due to the precap:taled growth m the L

| °'d°"” P°“'°" °f the °W-‘-ral1 mpulauon Census dala frum 2001 suggcswd that-._‘.:'f DR

': approxlmalcly I2 6% (2 4 mllllon) of lhc tolnl Aus(mlian populauon was aged 65 years': e

. and older wllh a S|m.lar propomon (ll l%) obscrvcd for !he samc age ca(egory m (he AR

. Wcstcm Auslrahan popuianon (Austrahan Bureau of Staustlcs 2002) Bctween 1995 : -

. nnd 2000 lbe propomon of mdlwduals aged 85 years and older mcneased by 31% m"_:" N

. _ companson lo only a 9% mcrease in lhe tnml sta‘le populauou (Auslralkan Bureau ofi.. .

e _. Slahsnc& 200]) ll is. cﬂnmated thal lndwlduals 65 ycarsand oldcr w:ll accoum for 25% o R

\

- of thc nallonal populauon by 2051 [Australlan Insmutc of Heallh and Wclfare, 2002) -

Hence, the aglng populauon and lhe fact thal Icss lhan 46% uf mdwldua]s aged 65 years -_.3
an. older fait- to paruc:pate in suﬂ'lclent physmal actwlly lo accruc health benei' ts._.

(Auslrahan Inslltutc of Health and Wcl fare, 2062}, (hcre |s cause for concem. '

There aré-a vaﬁeiy b'f ' n'egalivé si;ié' éi‘fe‘c!s'bf agi'l'ig,' which combmed with'sedéﬁ'la;f}.

llfeslyles, encompasses both physmloglcal and psychologlcal parameters Iu Ausu'alla o

dunng 1997 lherc were over 32 000 reponed m_mnes as a resull of falls hy cldcrly '

' pcrsons wuth a L,reater numbcr of falls observed ‘with advancmg age (Nanonal Injury_'__- '

Preventlon Plan Pnonllcs for 2001 2003) The Nallonal‘ Agcmg Rcscarch Insmutc -

(1999) rcportcd thal one lhll'd of |ndw|dual's -aged 65 years and over expcnence falls, ) :
wuh a grcaler 1r\c|dence of falls obserVed among the clderly m rcsndemial aged care

' _ facllmes than comparcd to eldcrly commumly dwcllers The same rcport also stated that _ .

- the cost of managmg fall rclalcd m;unes is over lwo bllllon dollars (AUD) annually?
. '(Nanonal Agcmg Insmute 2000) Physnologlcal repercussmns aud physmal mjury are. o

not lhc only issues rclatcd to l‘alls The fear of fallmg |s assocnaled wnh aclual falls and : -
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has been shown to cause further reductions in the amount of physical activity ]:iei'formed
{Tennstedt et al., 1998; Tmem Mendes de Leon, Doucel(e, and Baker, 1994), thus
_ prempllatmg some of the factors leading to the fall eplsode in the fi rst pIace (1 e.,

sedt_:ntary Ilfestyle and |nacl|v|ly). :

As well as falls, chronic coﬁditions such as chrdioyascular diségﬁe, osteop_or;)si;, tSrpe It
-diabetes, oS(eoanhﬁtis, and.hyperieﬁ_éion, are all commonly' séen in aged individ_uéis
(Spirduso, 1995). T_he'preva.lence i:_»f chrbnié disease and disability, as well as health
care ufilisation is highest in older aduits aged 65: yeafs and over (king. Rejeski; and
| Buchner, 1998). Chronic dlseases are a major heaith issue, not only for the aged, but
also for the entire popuiation. However, such conditions maybe prevemable :
Participation in regular exercise and physical activity may_be reiated to better health
" status in the 'elderljr as well as playing an influential role in determining.lhc Iik'élihood.
of developing chronic_'diseas;es in the later years of life (U 5. Department of Health and
Human Services, 1996; Simonsick, Lafferty, and Phil.lips et al., 1993, Reuben Laliberte,

Hiris, and Mor, 1990; Paffenbarger, Hyde, Wing, and Hseih, 1986)

.Therefore, from a population point of viéw, i_l is net:e_ssafy to reduce the rate of
p_hyﬁologicaf decline and lhe'occurrence of health complica(ions, panicularlf- lhos;a for
which a se.den'l'ary Iif'estyle -contributes, Medical visits, hospitalisation, and
institutionalisation reduce the quality of Ilfe expenenced by elderly mdwlduals
Current demographic predlctrons for the next few decades indicate an increase in the .
elderly age group (Australian lnstitutc of Health and. Welt‘_are, .2002), hence lhis may
consequently lead lﬁ incmﬁsed prévalen_ce. of ceﬂain chronic disea#es and episodes of

falls. It is necessary that preventative measures, which will lead to increases in physical



activity participation by older adults, such as the provision of a wider variety of exercise

: optlons, the prescription of mdlwduahsed exercises, and the 1mplemental10n of eﬁ'eclwe

exercise interventions need to be 1mplemented

Physiological function can be maintained and in manyl cases losses in physical funclion
mhlbnled when the individual becomes physmally active. Studies usmg samples of :
elderly subjects have shown that muscular strength and functional perf‘onnance can be '
improved with physical activity and exemlse (Fiatarone et al., 1994; Cl_la_ndler- and
Hadley, 1996; Taaffe, Duret, Wheeler, and Maréus, 1999; Meuleman, Brechue, Kubilis,
and Lowémhal, 2000; Brown et al., 2000; Westhoff, Stemmer_'ik, and Boshuizen, 2000;
Schiicht, Camaione, and Owen, 2001; Jones, Rikli, Benedict, and Williams, 1994;
Hauer et al,, 2001; Brili, Pmbst, Greenhouse, Schell, and Macera, 1998; Fiatarone et al.,
1990). Exercising elderly individua{s have geneﬁlly been shown to experierice a variety
of physiological benefits including; decreased bodyfat (Takeshima et al., 2002; Sidney,
Shepard, and Hamson, 1977} reduced blooa pressure (Méﬂel et al., 1999), irh_proved
cardiovascular fitness (Buchner et al.,, 1997) and improved bone mineral density
{Rhodes et al., 2000), .However, there are many different types of physical aétivity and

exercise prescribed.

Most often exercises involving resistance training or a comBination of different modﬁs
of physical activity including activities such as walking, balance ﬁaining; and flexibility
training are prescribed for the aged. To supplement these, ﬁlnctional-balénce training,
mobility and ﬂexibiiity exercises are somclirﬁes prescribed. In mﬁst cases, conventioh:il__

exercise interventions that include only one or up to several different modes of exercise

-



have been studied. However, studies investigating imerver_llions that are defined as

holistic {i.e., Téi Cﬁi, Yngé, Range of Motion Dance) are limited.

Issues that need to be taken into account_ when prescribing exercise to the eiderly are
low adherence: and high attrition. Such issues reduce lh_e.overall effectiveness and
purpose of many cxercise interventions, Adherefkce and participation can be éffectcd bS(
physiological aﬁd ps&cho!egi_cal influences. Some psychological factors that may be
associated with adhcrenée include attitude toward exercise, exercise sense of control,
- confusion, and rnoc;d state (Jette et al,, 1998). Documentation of'atnition has shbwn that
a dropout rate of elderly participants of between 6% and 34% occurs before the
completion of an exercise intervention (Chandler and Hadley, 1996). It has also been
reported l_hal the majority of dropoilts leave interventions within the first three months
following commencement (Chapdler ﬁnd Hadley, 1996). A higher dropout rate .of _
between 22% and 76% has been ::)b_served within one year of commencing an e:(ercisé-
intervention {Sallis, Haskel], Fortﬁann, and Vranizan, 1986). These ﬁﬁdir’lgs suggest
that it is necessary to develop strategies to enhance exercise partiﬁipation ana reduce
attrition, To achieve this, comparisons of attrition and adhereﬁce of 'dif’ferént types or

modes of exercise intervention in the elderly, need to be performed.

Holistic appm_achés, which integrate mind, body, and spirit (Harlowe'and Yu, 1992, pg
.8) may be beneficial for elderly individuals both physiologicélly and psychologically,
and may even lead to ‘reductions in attﬁﬁon. Tai Chi is a common form of holistic
exercise intervention. The pérformancé of Tai Chi has been sho“:r_n to improve physical
function through its rationale of graceful .body mévements,- ini:orporalioﬁ of mind

.concentration, breathing control, muscle relaxation and balance shifting of body weight



{Chen and Snyder, 1999}, Physiological pﬁra.melers have also I:v'een'rheasured aflerusing
Tai Ch1 ;as' an exercise iﬁtgrventio_ri in .the elderl&,_pfoving to be iﬁﬂue_n_tihi for .-
improving '_muscular s'tn:nglh. .(jat::_kbbs.on ét al.; 1997]; ﬂexibility, aﬁé_l bala.n'ce._ cén.trol_- '
(Hong, Xian, and Robinson, 2060) and cardiorespiratory mﬁé_nibn (Lai, Lan, Wong and-

Teng, 1995).

P;ycholog'ically,- Tai Chi has beén shown to p_mdubé_feelings :of ir_npr_ﬁ’ved wellbeing
(Brown et al.,, 1995) as well as enhancing self-efﬁcécy (Hartman et al.., 2000) T_ai Chi -
appears to be practical and effective for performance by elderly panicipaﬁts due to its
non—cotl;pelitive and self-paced method (Yan, 1998). Tai Chi seems an effective
alternative exercise intervention however, research on this form of exer-';‘fise is limited.
Although Tai Chi has been shown to provide some positive health benefits, it canﬁot be
said that other holistic interventions that are based on similar pfinciples are equally as
effective (i.e., Range of Motion Dance Method or Yoga etc.). Hence there exists a need
to determine the efficacy of other exercise interventions that are not commonly used by
elderly individuals, but may yet have the potential to provide equal or greater
physiological and psychological benefits, as well as- showing similar _f:r greater

compliance rates, than conventional exercise interventions,

One such exercise in(erventioﬁ known as the “Range of Motion Dance Method™ or
ROM (Harlowe and Yu, 1992) is a holistic intervention that ﬁlay proﬁe to be effective
for use by elderly individuals. The underlying principles of ROM are based on those
_adopted by Tai Chi (Harlowe aﬁ_d Yu, 1992), where all movements are pe:rfdnned ina _
slow and controlleﬁ manner. The program invﬁl'ves the development ofbody a\iar_enés_s,

self-imagery, postural alignment, and relaxation, in addition to performing various

—



movements The ROM intervention presents 42 dlﬂ‘erent movements, whert;: 29 are
performed whlle smlng and standmg, and 13 are perfonned ata table or desk, ROM was' .
ongmally developed as a.-gentle movement therapy for mdwxduals ‘with rheumatold_
: 'arthntls, but may be an appropnate dally exercise ruutme for the general srmor clhzen
popu]auon._ The-ROM -mtervennon “has beeu shown to prowde phymologlcal and__ :
_ psychologlcal benef‘ ts (e 2. lmproved upper exlremlty rangc of mohon and mcreased -
en_;oymenl), as well as showmg Iow rates of altnnon (Harlowe and Yu, 1992 Van L
Deusen and_Harlowe, 1987a; \_;'an Deusen and Harlowe, 1987b). Whet_her the ROM N
intervention can improve physioloéical parﬁmélers_ sdéh as ba;lénce, _Slféﬁgt.h, .an.d '
functionality remains to be detenni-ned. A more detaile& descripli(.ﬁ_l of tﬁis iriter#en_ﬁon

can be obtained from the ROM dance method manual (Harlowe and Yu, 1992). '

Therefore the objective of this study is to compare the physiological effects of a -

conventional exercise program against a holistic exercise approach, aimed al_impfovihg S

physical parameters in the aged population. The ;}hysiclogical paﬁmeters of stréﬁgth, '
balance and functionality will be examined. In addition; htu'i(iﬁn'and cﬁmplianc:e \#ill .
also be assessed, A.ctivit.ies sﬁch as walking, a cbmbinatioﬁ of bodywéight aﬁd' lighi B
dumbbell exerclses, and relaxation Wlll be 1ncorporaled into the Conventionat Exerclse _
program. Pal'tI(:lpanls in the Range of Monon dance program w1ll be exposed to the :
hollshc _approach which mvolves-perform_ance of physical actlvxty characl_ensed by,_
slow cémi'nuous;_.full-'mnged mbyemenb, and incorporates _nﬁrid focus and rel;lxalion_

techniques.



' 1.2 Resénrch Q' u.estion.s

This study pmposes two pmposes The f' rst purpose of thls study 1s (o determme L

- whether lhe Range of Mollon dance (a hollsllc approach) as an exen:lse mlerventmn, is

more ef}‘ectwe for lmprovmg the follomng physmlogwal parameters m elderly L

connnumty—dwellmg adnlts muscular strength (| e, knee ﬂexor and extensor strengm,-"_ o

_and gnp strength), balance (1 £, poslural sway, and clmlcally assessed balance}, nd

func(mnahty (1e Physwal Perfonnance Tesis and the Tlmed "Up" and “Go") in e

' companson toa Iow-m_tensnty, self-paced_ convgnnonal-cxerms_e mtgr\_rentlon.

The second purpose of this study is to c_ompa:rc'pmicip'ant ‘adherence and attrition *

between the Range of Motion dance method (ROM) and the Cqﬁv:ntiégél Exercise . -

intervention, The specific _resea.rch queétioﬂ.é_re]ali_ng to this study are;

1. Is a lO-week I{i\if—iniehsity, conventional e'xercise'intervention more effeétive for. C

'lmprovmg knee ﬂexor and exlensor strenglh gnp strenglh balance and -
functlonahty in aged mdwlduals when compared to a lO-week hollstlc exerclse_

: mterventlon? :

2. Will rates of participant adherence -and attrition be influenced by *whether
individuals participafg in the holistic intervention group or the conventional e':.cen_:ise._ -

~ group? -



- 1.3 Stgniﬂcanee ef the Study

' 1t is lmown that exemtse 1mproves physmlogtcal parameters such as strength balance__- N

and functlonahty in’ the aged However, a ma_|or issue is presented wlth regards to- o

- adherence and attrttton The ablltty of an exercrse mterventton to matntam an
lndwldual‘s tnterest is 1mpnrtant pamcularly-lf health sc1entlsts and professwnals want
" to reduce sedentary behawcur and increase habttual phys:cal actwrty It is also-
.uecessary te determme the eﬂ"echveness nf exercise mterventlcns that are not.:
commonly prescnbed ‘but may oﬂ‘er pOtenttal benefits to. aged mdwtduals Thus, 1f_' g

relattvely unkncwn mtenrenncns provnde physmloglcal beneﬁts they can be marketed‘ B

as an alternatwe to the vanety of exercise tnterventtons that already exist. Therefore the,

provrstcns of addttlonal exercise. opttons for the aging populatton may mcrease the
physwal actmty levels of current non-volunteenng older adult, whc dls]lke or canmot -
_ (te due to health problems, mnnoblllty etc) perfonn the exerctse tnterventtons :

: currently bemg nﬂ'ered
The following stidy will allow: -

a) Ccmpanscn of adherence between the Conventtonal Exerclse lntervenhon and the '

Range of Motmn dance method

b) Detenmnauon of the effi cacy of the Range of Motton dance rnelhod asan eﬂ'eclwe o .

. exercise mterventlcn fcr elderly rndwtduals whc are mdependent or requlre mnnmal '

leng asmstance, '



t s also hypothesised that the ROM danice method with.its subtle and stow nature Wil

o -_j_{ha\._re_ gher a_n'cl_he:l._"ér.i-:r.::éqnd_ilq




CHAPTERZ .

2.0 Litératiire Review

; (L_aukkanen,-Helkkmen, and Kauppmen, 1995 Rantanen et al:, 2000).

2,2 Mugcular Strength in the Elderly.

Progressive resistance training performed by elderly"individlmls has been shown, to .be’













muscle . agonist. activation,  and-

i _'_gld.ql_‘l_y as wcllas in ﬁlidt_:i.l'e-_aééd_

- underlying models for developing exercise prescriptions for younger individuals can




S and strength, this does not completely account-for increases. or decreases in. stiength:

Th quality of muscle has been fi_';en_t_qoned__gs_g possible factor, which




'_.force Wlﬂ'l hlgher Ievels of attenuatton Hence the quallty of muscle may be an' T

" _.addtttonal l‘actor whtch could contnbute to strength reductrons m aged mdmduals

Strength -_-'deetements mdtcated by these' studres are srgntl' oant, and may '-'Iead to_ a .

o '_'reductton |n the qu..tty of hl‘e Therefore, 1t 1s necessary to 1mplement "strategtes o

| redut:e the tmpact of these age assocrated strength Iobses Muscular strength and lean '

- mnscle ttssue can be rnereased wtth the appropnate trarntng, and in sonte cases, strength'. :

u'npamnents in an mdmdual can be parttally reversed (Ftatarone et al 1990 ), Thts_ ts'.-

5593‘313“)! lrue where aged tndtvrduals have demonstrated muscular athptatlons srmtlar'.

to those of younger mdtwduals (Coggan et al 1992)
23 Styength Training in the Elderly -

The benef' ts of‘ strength tratmng l‘or the elderly populatton are agreed upon However,' : o

there is no conclusron on the most effectwe mtertsny, volume, frequency or.recovery S

that should be prescnbed for the elderly populatton The Amencan Counctl on Exercm- : o '

(Pollock et al 2000) suggests tlrat for the elderly, resrstance trammg be performed at an' -

1ntensrty of approxrmatel)l ‘?0% o 80% of l nepetrtton maxlmum wtth a repetttton range .

2 from 8 to lS for one to three sets performed two to three sessmns per week The

. 'Amencan College of Sports Medtctne (20{)0) uggest the' perl‘ormance of at least _one-set

f ot‘ 8 to 10 exererses uttltzmg all ma_ror musele groups, wrth each set mvol\nng 10 'to 15..'

- repetlttons, performed at least two days per week

- Although these guldelmes are 5|mtlar, there is some dtscrepancy between the two in the!.:"-

_' mtnrmum number of sets and repetrtrons recommended Both also tend to target the

.




e 'group In any case strength tmprovements have been __shown to occur at' vanous'...-

-' mlensrtres and frequencles of resrstance tmmmg m the aged whlch provrde the-_' .;"__

foundetron of such recommendattons

The literature indicates that various frequencies, intensities, durations of interveﬁtions
and modes of e.xe'rcise t"or-'irnprov'ihg rntlseular strength' and physiologicel-ﬁlhctlons
have been used in the elderly Taafl”e et aI (1999) 1mplemented a hlgh-mtensrty (80% of I.
l-repet:uon maxlmum) exercrse mterventlon for 24 weeks Healthy elderly volunteers
were recrulted fron'l the commumty and randcmly aIIccated lo three groups, bases cn'.:
' the frequency of tramlng The frequency was charactenzed by the number of days per-
3 .week the subjects tremed (l—dsy, 2. days, or 3-days) The researchers observed no.-
| srgmf‘ cant - drfferences between the groups, but all demonstmted srgnlﬁcant.

1mprovements in strength (37 0% to 41 9% for all 3 groups) and related 1ncreases m

- 'entrre elderly populatlon as though 1t was homogenous These:recommendntrons are L -

; Iean body mass Taeffe et aI suggestcd that partlclpetlon once or twrce weekly rn _:‘ L

resrstance tralmng may allow srmtlar strength gams to that seen ll‘l a three day per week .

reglmen. :

: __Schltcht et al. (2001) also studred the eﬁ‘ects of a hrgh—mtensny strength tratmng.

- mterventlou on perfonned 3-days per week for 8 wceks by communtty-dwellmg, elderly '
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. repeuuorrs at an estrmated' mtensny_of approxlraately 78% of one— '

I- '-'subjects The mterventlon concenlraled on the Iower part of Lhe body usmg 2-sels of 10- _ | o

I eutlon maxlmum :

-"_-The resemhers reported-srgmﬁcant |mprovements in strenglh of. 20 _to 48% andj.--'-"":'

_ walkmg spoed of 1he expenmemal group Srmrlarly, overall sm:nglh gams of 32 8% for-.

. :lsometrrc and 41 2% for |sok|neuc have also been observed m elderly nursmg home '_ I'

- 'reStdents aﬂer performmg moderate Inlensrty exercrse mlerventlons (mlmmum load of L

_ 0% of peak eoncentnc torque) {Meuleman el al 2000] In addmon, resrstance trammg.-'__
at Ioads of 80% of one-repetluon maxrmum has been reponed to lmprove Iower—' _

‘extremity streng_th by 61% to 3‘_}‘4%,_ in elderly rehablllt_at_ron centre resu_lems, 90__years- _
of age and older' (Fiatarone et al., 1990). Thus, signify.in_g that hiéh-rlrtensi_ty resiStaﬁ_i:é

training is effective for both the heoithy and'fr‘:xi | elderly.

The pamclpanon by the elderly in hlgh or moderate mtensrty exerclse mtervennons that. o

: mvolve a strength trammg componenl appear to be effectwe [Taaffe et al 1999 o

'Schhcht et aI 2001' Meuleman et al' 2000'-Flatarone et-al .1990) However, s'u'oh

mlervemrons may not be well accepted by lhe majomy of eiderly 1nd|V1duaIs for whom
' 8CCess, to the type of exercrse equlpment requlred to perform hlgh—mtensrty exerclse 1s-'
| 'not pracucal Thus, lower mtensrty mlenfentlons that requrre less or no sophlsncated' :
. . equlpment can he performed at home or m an aged—commumty settmg may be moref:.

appllcable to |ndlv1duals w1thm thls populauon |

Low-mtensrly exerclse mlervenuons also appear to be effectwe for 1mprov1ng mnscular. o
.'strenglh m elderly mdmdua]s Brown et al. (2000) reported that in. a group of elderly..'

'physrcally frall mdwrduals 3 days per week of low-mtensrty resrstance trammg over
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3.

""1mplemenung a low-mtensnty exercise mterventton,

: ._\'_dlfﬁcu!t as the mtenmty is not spemﬁed Thls is probably due lo the vanous types of :

- actmltes perfonned (1 e ustng elasttc bands body—welght resnstance) where mtensuy 1s

dtﬁ' cult fo quantlfy

Hortobagyl et al’ (2001) dtreet!y compared of h|gh and low—mtensny exerelse :

tnterventtons, w1th mtens:ttes def' ned by the authors as 80% and 40% of one repetltlon o

' -12 weeks, mduced posnwe eﬂ"ects on” physwal perf‘ormance strength (overall N

Qsessmns per week for 10 eeks B

. eompansons between these and the h g ntens'ty trammg studtes men_ _ ned m'e :

.mammum, respectwely The mvesttgators observed no s1gmf' cant dlfferences for elther'-'_ S . S

-'-max:mal lsometne eecentnc, or concentnc sn-ength measures Of the quadne' <

o

between the lwo groups of healthy elder]y men aﬂer lO-—weeks .of tmmmg Jones lell, L

_ Benedlct and thltams (1994) reported tmprovements in lower-extremtty strength for B

dors1 and plantar ﬂexton, and non dommant knee ﬂexton ancl extens:on n- elderly_ Coo :

mdmduals who partlclpated in a low-lrltensny:(SO to 6{)% of one repetltton maxlmum) o S

.lntervenllon The tnlervenlmn uttltsed no soph'

_ .authors stanng that the mterventmn was speetﬁeally destgned to be used m both an aged R

. commumty and home settmgs

_The prevlous studles suggest lhat for elderly mdt\nduals low mtenstty exerclse=__ :
mtervennons pro\nde health beneﬁts (1e mcrease m muscular strength) over short: .

dur_an_ons_ -1_rt_ both= fra|l. and_-_henlthy ._old_e_n nd_ults. Thusl is mtpqrten_t,-, ajs ma_ny 'elc_i_erly: :
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L own homes or aged care facllmes

mdwnduals cannot aceess the type of famlmes thal comam the eqmpment and expernse o o

10 perform high-mtensuy exerclse lﬂlt‘-‘f\'enuons There lS a_ need to determme whic .

'_ _espeemlly for those who may be fuactlonally unablc to perfo:m exerclse oumde' of lhe|

The magmlude of ehonge in° musoolar strengto is. deoeodent .nol .ooly on lhe:"':_' R RIE
effeclweness of the m(ewenuon, bul also (he general funcnonal characlensucs andl_.'. B
mmal fi lness Ievel of the elderly |ncl1v|dual Thls may be part of' lhe reason why Iow-:"

intensity exercise mtenrennons targelmg muscular slrenglh |mprovemem aehneve-: s

posm\re resulls in many e!derly mdlwduals An mdmdual whose physlologwal capacny

is reduced moy only requlre a mlmmal Ievel of physnologloal shmulus lo mduce posttwe'_i:"ﬂ' R

: adoptauons pamoularly when lhe sumulus is presented ﬁequently enough

: Several stud:es hove mvesugated the relauonshnp hetween muscular strenglh and the _

_prcdlctlon of falls, frac(ures, osteoporosns, and physrcal funcuon (Hauer et al 2001,_

Rhodes et: al 1999 Humphrles et al 1999 Foldvan et al 2000 Kerschan-Schlndl elj"' B

2000) Foldvan and colleagues (2000) f‘ound lhat leg power was a promlsmg

-predlclor of self-reported funr.t!onal status in commumty—dwellmg Subjecls The-_'-.

' ';--'assesement of muscular power ms(ead of strength is. based_

- componems df powor, speed and strength declme Wlth age, theoreueally makmg ita

' _ better pred:clor of physu:al functlon in the elderly (Folclvan el al 2000)

' .Hauer el al (200]) fouud lhal a l2-week progresswe reSIStant program for the lower :

' extmmlty at Ioads of 70% to 90% of one repetmon max um coupled wllh 'funotmnal- :



" and batancs ining caused improversentsinsrengthand rotor perforance, as well

" 24 Grip Streigth ir the Elderly .. .

: an strength conmbutes to the performance of acuv’ 'es'of dally ]wmg (Laukkanen et':_', ' C

g I 1994) and can act as a measure predmtmg survwal (Laukanen Hmkkmen, _and '_- 3

) E 'Kauppmen 1995), and mortaluy (RamanEn et al 2000) A study by Carmelll and Reed_ b T

.' '_(2000) found that gnp strength decreases wnh advancmg age Thls study observed gnp“:'_ : -

. "'strength tc declme by approxumatcly 0 26% per year Larger age related declmes m gnp_.;f'

R 'strength of 0 62% per year hav' aIso been reported (Hunler, Thompson, and Adﬂms,_";:.i_

:--:_through the perfonnance." 0 "resxstance trammg : Suggestmg that -:some * exercise




L _ "._d_é.ily_ lwmgshould betargeted _i_ﬂr_hen prescnbmgexerclse ml_eryenlmﬁé.‘ :

L .-Payne and colleagues'{ZU{)O) found lhat gnp strength mdependenll discriminated

“tikely to.be due'to greater differences in grip Strength bbserved betweenindividuals 6f

“different ages compared ¢ individuals within the same age grow




.- 2.5 Postyral Sisbility in the Elderly

- .Postural slablhty may be def" ned asg “the abtllty to malntam the center of body massl*'_-";' I. B

_'wuhm llmlts of stablhty, detenmned by lhe base of support" (Woollacott, _and" o

.Shumway-Cook 1996) Postural slab|l|ty can be d1v1ded lnto two mam sub-' :

- componems The f‘ rst compnses statlc balance, whlch is charactensed by motlonless A

_' stance wlth httle or no postural changes Stattc balance is predommantly measured S

’ through the assessment of spontaneous sway and is oﬂen observed dunng qu|et'.'_'_
standmg Aged mdwrduals show mereases in sway, and hence poslural mstab:lny, N
' whlch has been assoclated with the nsk of fallmg (Campbell Borne, and Spears, 1989) S

- The second component is dynamlc balance whlch is usually measured dunng the event. . ;I'
'of poslural changes where the center of mass is contmuously changmg dlrectton whllst }

mamtammg stab:llty

. The ad\fent negatwe effects of dcchnes in postural slablhty can be observed by the htgh _
numbcrs of falls that occur within the aged propornon of the populatlon (The Nat:ona]
CA gemg Research Instltute 1999) Muluple factors are assoc:ated wlth balance

: nnpalrments in the aged Faulty mechamsms (hat mﬂuence decrements in- batarcs °

mclude, errors in’ sensory mfonnatlon about jOll‘lt posmon (W11I|ams, McCIenaghan and S

' Dn:kerson, 1997 McChesney and Woollaco(t 2000), as well as det' elencles in Iower o

Ilmb strength and t|b|a11s antenor Iateney (Hughes Duncan Rose Chandler, :and
_ Studenskl, 1996) Hence the concept of postural control is complex, mvolwng motor .
_ coordination and sensory orgamzatlon (ngsberg, Gerham, Johansson, and Obrant

-"1999)

T



} Lond Clark and Webs(er (1991) found that under static balance condltlons, poor balance -

- measurements were assocrated wrth reduced tacttle sensuwtty, Jomt posttlon sense, '_ ; s

...,Vlbralmn sense, reduced ankle dorslﬂexmn and quadrlceps strength in the aged Poor' e

’ dynamlc balance was found to be assocrated wtth mcreased reaeuon trme reduced tactlle S

N sensnwny, decrements in quadnceps strength and poor vesubular opucal stabthty The-
.same mvestlgators also reported an |nerease m sway 1 3 tlmes more dunng lasks where g
vrsron was removed when compared to when VISIOH was avmlable Th|s study _
' -hlghllghted lhe dependence on vrsmn by e]derly mdlwduals for malntalmng postural -

: stablhty, whtch may be assoctated wrth declmes in other kmaesthetle senses and

L

muscular streng(h. .

_ Strenglh based exercises are often a'dorninant componenl of most e)tercise inlcrvenlion’s .
prescnbed for the elderly, even whcn n'nprovements in postural stabmty is the main

objectlve Thls could be due to the reductlons in_falls assocraled wrth mcreasmg

museular strength of the lower limbs (Hauer et aI 2001) However, there has been S

eontrary evndence lo suggest othenwse The posrtWe assomatron of Iower limb strength

'_ 'and balance has not always been observed in elderly mdrwduals (Schhcht et al., 2001;. N -

' ngsberg at al 1999 Judge, Lmdsey, Underwood and Wmsemlus, 1993)

 Séveral studies assessing balance as an outcome measure have used various -

. inlery.rentlo'ns inc_l_uding; strength training s:unple_menled with walk_i_ng, postural eon(rol,
N _'and.__ﬂexibilily (Judge et al., 1993; Lazowski ctal., 1999); f_lesibility and eosm'ml cent:rol. '.
L exercises, (Judge et al., 1993), strength training alone (Schlieht et 51' 2001 Rﬁnd et
'al 2000), and Tat Cht (Hartman et al 2000 Haln Fuller, Weil, Kotsms, 1999 Yan,

' 1998)
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' -'_Drﬂ‘erences m the prescnbed exermses and protocols by researchers as Well as

indmdua] drl’ferences, and measurement pmlocols make 1t dlff cult to oompere

_aecurately tho eﬁ‘eeuveness of mtervenllons for i u'nprovmg balance Pro\rlnce, Hadley, -

'Hombrook Lrpltz et al (1995) performe{l a mela-analysrs of several irlals known as’’

Frailty and In_]ury Cooperative Studies of Intervetion Techmques (FICSIT), o

determine the eﬂ‘ectweness of shorl-term ( 10 to 36 weeks) exercise on falls in the aged N

_ The mvesugators f'ound that overall the mlerventlons eualysed generally redueed or
protected agamst falls The same mvesugators also- rarsed the issue of diffi oulty when
' compenng dlf'ferenl types of‘ exercises performed in the mtervenuons (Province et al,, ..

1995).

Interventlous oﬁen use vnnous combmauons of dlﬂ'er:ug exerclses, in ‘which case it is

: dnff‘cull to determine Speclﬁcelly what almbules comnbute most to lmprovemems in
balance Another issue is the heterogenelty of lhe aged populanon (Swanson, Tnpp-' |
Re|mmer and Buckwaler. 2001) ond their d:ﬂ‘erenl rates of adaplahon 10 exerc|se
‘Therefore n is necessa:y 1o continue meosunng balance as an oulcome measure of

. exerclse lnlervennon no matter what type of mlerventlon is perforrned Thls w|ll‘
provide funher msnghl inmo whlch modes of exercise are benef cial for enhnncmg

postural stability i in e!derly individuals.

The vanabnllty of the Center of Pressure (COP) has been used as an objectwe measure :
of balance or postuml stablhty in Iaboralory sellmgs (Judge et al., 1993 Lord el al '
1991, Brauer,” Burns, Gelley. 2000; Berg, Malu, Williams, Holliday, and Wood-'

 Dauphince, 1992; Cho and Kamen, 1998; Hughes et al., 1996; McChesney and:
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| _Woollacott, 2000) The vanablllty of the COP is thought to represent postural sway and_ -

h has been suggested to mcrease w1th advanemg age (Judge et al 1993) One pamcular.j.;.';__ : -

o 'I._dlff culty occurs when attemmmg to comPare results as man}' Studles have used:

o dlﬂ'erenl time penods {known as epochs) dunng wlnch COP deta has been collected o

) Dlﬁ'erences m collectwn tlme have been shown to lnﬂuence the COP staustrcs obtamed

- (Le Clalr and Rxach 1996 Carpenter, Frank ‘Winter and Peysar 2001), reduclng the P

o generallsanon of :esults and mcreosmg drﬂ‘ culty when attemptmg to compare results'

'bctweerl studlcs

'BaIance can e:ISO be measured by havmg mdmduals perform tlmed balance tasks or

ol.her subjectwe assessmenls (Berg etal, 1992 Lazowskl et al 1999 ngsberg etal, . -

1999; Horada, Chiu, Damron-Rodnguez, and Fowler et al 1995; Braver et at, 2000' .

Humtz, Rlchardson. Wamer, Ruhl, and anon, 2000) One such assessmenl is the Berg ' .. -

: Ba]ance Scale (BBS) (Berg, Maka, Wllllams, Hollday, and Wood Datlplunee, }989),_-_ '

wlnch was developed to meesure both static and dynamlc components of balance in the S .

-elderly. Berg and colleagues ( 1992) t‘ound lhat h|gher scores on the-Berg Balance Scale o

was assoclated wrth lugher levels of mdependcnce in moblllty when companng scores

' _'wnth those obtained l‘rorn several mob:hty tests, which 1ncludcd the Tlmed * p” 'and .
: “Go“ test (Podsmdlc and Rnchardeon 1991) The study also found that the speed and ..
._amplltude of lhe Center of Pressure, accounted for 42% of the vanance in the Berg
B Balance Scale scorcs, thus 1nd|cal1ng the BBS valldlty Brauer and colleagues (2000)

performed a study assessing the ablhty ot' predn:tmg falls in elderly women They t‘ound : B

- that wrth the use of several dlﬂ'erent mstrl.unenls including the BBS the mstrumcnts o

: could not pred|ct fallers The researchers suggested the BBS mlght have llmlled.
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o ___predlcnve abtlrnes when used to assess elderly communrty-dwelhng adults, due to a

- N 'eelllng effect for hlgher functlomng persons

. Physrcal actwtty and exercrse for the clderly is a prevemwe ard and a thel‘apy for many . : R

N _ ._'physnologrcal deﬁctenetes balance bemg no exceptlon Era and colleagues (1997) found_ o

- .-.a srgtuf cant posrtwe relauonshtp between physrcal actwny and several balance A

-.-_-'measures Heoppner and ermer (2000) found that physrcally actwe, elderly adults '
' between the ages of 60 and 90 years had better balance than those who were mactlve
_ The researchers also observed that postnral sway was 5|gn|f‘ cantly assoclated wlth

tlmed posutmnal balance tasks and a vestlbular steppmg task,

' _Several studies have mvestrgated the eﬁ'ects of structured exerclse on physwloglcal
paramelers mcludmg balance Schllcht and colleagues (2001) lnvestlgated the outcomes . '
of an intense strength trannng 'mtervennon pcrformed 3-days per week for B-weelcs

- The' cxerclsmg eIderly subjects showed no srgmﬁcant dlﬁ'erence in unrpedal stance time

compared to the contnol group however, sugmf cant strength rncreases between 20 to -

.

'. 40% were observed across all resistance exercises perfonncd The authom concluded
g that hnghcr_ body strength al_one_ does not rmprov'e_ statlc balance, . | |
Bal.anc'e was 'm_e'asure_d ina study by. Lazowskl ct _al. (1"99_9) who _inues_tig'ated the eﬁ‘cc_ts .
“of exercise o.i the feit elderly. The study -ina..deaao cornbined uﬁiﬁing grbups,- ;nd

. -an addttronal group that perf‘ormed mnge of motlon and ﬂembthty exerclses The Berg

Balance Scale and the Trmed "Up' and 'Go' test were used to assess ﬁunctlonaltty, wlth

both measures showmg lmprovernent for the combmed tramlng groups followmg the
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‘intervention. Strghgth-was also noted to improve, and may have been a contributing .~

--,fac'tdr anderlyi_ng th_e imp_rovernent in balance _foun.d_'_in the res_istan'ce trained g'rot_tlss. . L

Judge and colleagues {1993) mvestlgated the outcomes af a cambmed exerctse'
R lntenrenuon The exerctse focussed on the lower Ilmbs, and |ncluded walkmg.' :
: ﬂextbtltty, strength and balance exel't':lses Slmpltf ied Tat Ch1 movements were used as
' part of the balance component Umpedal stance tlme mcreased by IB% for the exerctse; '-
group howe\-'er, double stance dtsplacement measured from a i‘arce platform, dld not-
| shaw any change for the control or ‘the exerclse gmups No conelatlnn exlsted between-_- :
the measures for clouble stance and smgle stance from the force platfonn, lndlcatmg _
dtﬁ'erent underlytng factars controllmg the twa postural stances The mvestlgators also -

-'found no mgmfcant correlatmn between Ieg strength and balance. wlnch 1s in

agreement wlth the study by Schltcht et al (2001}

A study by Hauer et al. (2001)'foand tllat using an intervention ca'mbinlng.res.istance S

trammg and: functtonal balance tralmng, subJects tmpmved walkmg speed balance, '
functional mob:llty (measured by the Tlmed r(.Jp and 'Go Test) and 1ncneased muscular_. -

: strength The aulhors found a correlatwe relatlonshtp between balance and strength The _

R

study. dld not mvestlgate the dlfference between the two areas ef focus, namely . ) 0

functional- balance training and strength trammg, which may have given more tns|ght o

1nto what part of the 1ntervent|ons had more .|nﬂuence on balance and.the.othcr' .

measured oulcornes A 5|mple llght—mtenstty mtenfentton uttltsmg dumbbe]ls and ankle o

- cuff we|ghts, has been shown to |mprove t‘uncttonaltty, with 1mprovements in the tlmed o

cha|r stand 6-meter wallt stair chmb andbalance (Bnll et al 1998) Thts mdtcates that_

a simple, low cost intervention, 1mplemented ll'_l an. a_ged care’ sctting can prowde
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posrlwe results for elderly mdwrduals However, 1t is unlmown to what degreew

. ng'- co 1mpr0vements m Iower lrmb strenglh had on- functlonalrty, as thls dala was not
B :_'coll_ected. _. : |

_ Grahm K.ronhed, Moller, Olsson, (Moller (2001) studred the effects of a specrfic balance
'rammg program rn the eldcrly The program mcluded exercrses to allevrate vemgo . _' . L
ocular movements, and presenled acuvlues of normal dally lwlng Thc study found that

'__subjects in the balance gmup rmproved thelr smgle- legged stance time when lhelr eyes

were closed, and while rotalmg the head In addtllon sub_}ects also deereased the tlme'.

- reqmred to walk 30 meters The researchers believed that tmprovemems were brought. '

about by adaptauons in coordrnatron rather than'muscle strength' Interventions that
specrt' cally target balance may provrde better 1mprovements in postural stability than

those, whrch do not focus on balance

From the llterature rcwewed it appears that exercrse, partrcularly exercise that combrnes .
drﬂ'erent lypes of actwrtres is beneﬁcral for 1mprovmg postural stabrlrty in the elderly, :

pamcularly for mdmduals who are frail or have balance 1mpatrments Strength trarmng'

. .although mﬂuentral probably is not alone suﬁ' crent to the 1mprove ‘balance, especrally '

_ rn lhe elderly who are hrghly ﬁmctlonal and have umrnparred (although reduced due to :

the aging process) postural stabrlrry Results vary greatly bctween sludres and thrs is

: partly due to lhe heterogenelty of the elderly samples used arrd in addltlon i no-

. criterion me_thod for measunng _balanc_e being agreed upon.
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© 2.6 Alternative Exercise rventions: _ olls. ro

Altemalivc forms of exercise in(erve'miohs for bolh' fitness and rehabililation for' the
e!derly are becoming W|dely usod Hohsnc exercise. |ntervennons mvo!ve nol only '

_ physu:al aclwlty, but also a psychologwal component oﬁen consmtmg of‘ mmd

concenlmuon and relaxation exerclses Several studies have lmresuga(ed a type of

hohsllo approach known as Tal Ch| and its potenual benef' ts in the clderly (Xu and .
Fan, 1988 Yan, 1988; Hain et al,, 1999 Hartrnan et al., 2000) Xu and’ Fan (1988} }
s(aled thal because of thc modorale mtensﬂy, sleacly rhy1hm and low physwal and:
' mcntal tension, Tai Chi is appropl_'late for the elderly and patients with chromo diseases, o
Tai Chi s.eom's 1o be oaitioularly easy for the olderly to be involved .in oocaose of the
activity divor_sity, ability to be dooe aﬁy plocc,. without IneoeSSary eqoiprﬁeht, and ata
fime that best suits the individual. _Thus,' Tai Chi is ao' exel;cise _interoontion that

accommoda_tes the lifestyle of elderly individuals.

Holistic in'tervenlions m.ay bo effective for improving oﬁronio condilfoos suoh' as
rheumalold ar(hn(ns (Harlowe and Yu, 1934) It has been suggeslod that hollsuo
mterventlons such as Tai Cl‘ll can be used in con_]unctlon wuh medlcal managomcnt as
an oﬂ_’ectwe th_erapy for.osteoanhnus (Haﬂman et al,, 2300). Allhough _ho!lstlo :
interventions provide proni_ise as aitemaiiw:_ forms of exercise to be used in the elderly,
unfortunately the scopo of research on holisiio inlel.-'vent'ions,' pan:;cularlf .on
_phys:ologlcal funcuon is llmlled Hence there is a need to 1den(|fy lhe benefits of

_ performmg hohsuc exercise from a phys:ologlcal and ﬁmononal v1ewpoml
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Hartmﬁn. and colléagues (2000) measured the benefi ts of Tai Chi in older adults with -

osteoanhntls The mvestlgators measurcd several physwal funcuons mcludmg, balance -

aud walkmg specd For tlns study Tal Ch| was fonnally presented two—scssmns per
week fora perlod of (welvc weeks Lower extremlty functwn was based on composnte
" achievement from balance and walkmg speed in addltlon lc the tlmc requlrcd ln rise
from a chair over a clemgnatcd number of repelmons The researchcrs found no
s;gmﬁcant change in Iower extremny funcuon, bul chd however. fi nd small to muderale :
jmprovements in one-leg balance time and galt speed for the Tai Chl group In addllwn, |
Hariman et al. also found that indl'w'dua_als in the _Tai Chi group had ifnproved self- .
efficacy, experienced reduced p.ain,- and reported improved .sa:liSfa.;:lion with their
general health status. Improvements in self-efficacy, brought about by incrcéses in
movement conﬁdem;e and well-being has been related (o the maiﬁten@ce and uptake of

excrcise interventions (Feltz and Chase, 1998),

Hain and colleagues (1999) measured the effects of Tai Chi' on ba!hnce, in an
i_nlérvention lasting eight weeks, with one foﬁﬁal ses_siﬁn ;.Jer. we.ek pfesented. The -
subjects recrmled for this; étudy-repbrted self-perceivéd balancé disofder's. Peak sway

with eyes open and closed -'was_measurcd,l wilh the intel;ventioﬁ group showing highly '
' signiﬁc.;am improVenients in balance. T.he balaﬁcé impmiremenl; .obs.erved' ir_| this study .
compared.- to Hartman €t al's {2000) study may have beén due. to subjects having '
imhaircd balance at baseline, Lhefef&re more I_ikeiS(_ of showing .aﬁ improvement. Olhér
im;estigators haw_: :;150 suggésled that Tai Chi may be d.;seful. as a mcdai_lity -of

rehabilitation for balance (Hain et al., 1999)._
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Yan (1998) studied the effects of Tai Chi on nursing hqme _resideﬁts. i'he study .

comphrcd a locomotor interverition group to a Tai 'Chi intervéntion group. Usiﬁg a :

_stabllometer to measure dynamlc postural control, Yan (1998) found that the Tal Chi .
intervention group hacl grealer mprovements in balance than those of the Iocomotor.
group. The study also found thal movement Jerk for arm actions was mgmficamly
reduced for the Tai Chi group. This may ‘have :mplu:at:ons for lhe perfonnance of |
normal daily activities that requlre coordinated and controlled muscular actions, for.

example drinking from a cup or pounng water into a glass,

in contrast to the other stu%lies meplidned, Wolf, Barmhart, .Ellis_'on, an& Coogler t1997)
in a study on sedentary elderly individuals, foun& that individuals wﬁd participated ip a
balance training intervention improved postural stability gr'eater. th_an those ina Tai Chi
group. This may be because.t]ie balance training is specific f‘o.r iinpmving a singl_é
physiological parameter (i.e._, balance). The study did huﬁever,'find_ that the 'i’éi Chi
grm-ip had a reduced fear of falling after the inle_rvenli.on, which in itseff may' lead to
further participation in physical activity (Tinetti et al., 1994). The findings of Wolf et al.
(199?] indicate that the psychological benefits of holistic exercise may be as important

as the physiological outcomes.

A control study by Van Deusen and Harlowe (l_987a)' examinédl the effepts of an
inte.rven(ion known as ROM dance (Harlowe and Yu, 1984), incorporating a Ra_nge of
Motion Exercise and Relaxation ZP.rog.ram, on ‘subjects with rheumatoid arthritis. The
' prograni involved ﬂowiﬁg dance lil_cé moye_m'ents, mind c_or_lcentration and_tfglaxélion '
like that used in Tai Chi Chluan. The ROM fmen?enﬁqn also promotes tﬁe developme:it

in awareness of postural alignment and controiled breathing. Van Deusen and Harlowe -
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(1987a) found that pamolpants, aﬂer 4—months of the mtervenhon showed sngmf' cant .

: moreases in the range of motion of the upper extnemtty Suhjects also reported moreased_ -

_feelmgs of enjoyment hence mdlcatmg the mtervenhons al:uhty to pro\nde'

psyohologloal benef ts. Another study by the same authors compared the ROM denoe
program with a tradmonal home exero:se mtervenuon for rheumatold anhntlo.sub_]eots -
(Varl Deusen and Harlowe 1987b) No dliferences between the twa home based groups_. 3
_ were found for measures of range of motion, but the ROM danoe program reported _'
hlgher pamclpaﬁoln rates. Paruclpams in this pro_lect suffered from theumalmd al‘lhl‘ll!_s .
I' mak'iﬁg it difficult to exlfapola_te these results to the entire el'derly popolotioo.. Ho\ﬁever, |
some of the characteristics of this diseoSe ano its 1im_iting eﬁ'éots. on mobflity ood daily

function can be generalised to some conditions experienced by the elderly individuals.

Like the number of studies perfonned on the benefits of Tai Chi, there is also limited
research of the effects on physiological pm'ometers by the Range oi_'. Motion dance
method, Measures of st&ngth and halanoe' have yet to be pe_rformed on individuals
oerf'onning the _Range of Motion intervon.tio.n, with its effects on health status unknowh_.
Much of the research performed on this exervise olethod is oualitative, and theréfore

requires a more empirical evaluation.

2.7 Adherence to Physical Arfivity in the Fider]y

“The risk of discase increascs, and functions} capacity declines with a sedentary lifestyle
(Blair, Kohl, Gordon, and Paffenbarger, 1992), A.major barrier to iﬁoreasing'physical
activily levels among older adults has been identified as the poor adherence to exercise

programs .(Jette.et al.,, 1998), althou.gh'this'is not entirely an issue related only to the



elderly populanon In 2000 lhe percentage of older Austrahans, 60 years and older :

: partlclpatmg m sufficrent physrcal aclmty to accrue health benei' ts was estlmaled at.._

' 54 4% (Bauman, Ford and Armstrong, 200]) The proportlon of the entu'e Austmllan C

'adult populalron partlelpatmg m sufﬁcrent physroal actwrty durmg the same year was. o

found to be 56 8% (Bauman, Ford and Annstrong, 2001)

A smdy' by Schmidt and collcagues (2000) .identiﬁed semal reasons for dropouts froro_ -

: 'two exercise mlerventlons performed by the elderly The study revealed !hal 36% of = _ j'. k

individuals dropped out entlrely from the 13- month progmm Out of those mdmduals c

who dropped oot, 55% left the interventions within the first 3-months of commencmg.
The reasons for attrition identified were health pmolems,l folbwed by the reﬁrsél o

continue. Early dropouts were observed to be dlslmgurshable by therr poorer health and

reduced physmal performanee Schmldt et aI {2000) also’ reported that subjects aged 80-' B

yeats or older were 25- lrmes maore lﬂrely to drop out.

Adherence or eompllance can be measured by several methods Indlrect methods' o

mclude self-report (eg, drary of exerclse performed), mechamcal or electromc
procedures (e £y acceleromelers), and direct methods such as recon:lmg attendance (e.g ,
to exercise classes)(Perkms and Epstem, 1988) Essenually, adherence represents the

rate or rneasure of parnclpat:on in an lntervennon by a group of sub]ects

Jette et a] (1998) measured adherence of a home- based resistance trarnmg mtervermon
The results were comparable to those of Schmrdt et ai (2000), where Sub_]ects showmg .
- higher physrcal performance also -showed' higher parucrpatron rates In addmon, E

- subjects with fewer new medlcal problems were less Ilkely to dropoul Jette and
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colleagues (1998) reported that psychological and demograph‘ic factors had no
mgmf‘ cant mﬂuenee on. predletmg pameupauon rates however, adherence to the
mlervenuon was relaled lo psyehologlcal faclors lndmduals wlth posmve amtudes

toward exercise were also likely to remain in the mler_vennon.

A study by Tennstedt et al [1998) used a diverse group orlentated mler\renuon, w:th
two-sessions performed per Week for four-weeks The lnvesngators observ d that-
63. 4% of subjects attended 5108 sessnons Schmldt et al. (2000) also showed an
atlendance rate of approxlmately 64% but over an 18-momh penod ln Tennstedt et al. s
(1998) study 16.2% of mdw:duals did not attend any ‘sessions. Reasons for non-
attendance included illpess and appointments. It was found that subjects with generally

lower physical activity levels were less likely to attend the sessions

Wolinsky, Stump, and Clark (1995) reported that individuals wlth a greater number
physncal limitation were less llkely to engage in physnca! aetwuy A lower number of-
physacal Ilmltauons were also a major factor lnﬂuencmg physmal actmty pamclpanon
in the slud)' by Jette et al (1998) Wolmsky et al (1995) found that subjects who felt
that they had a sense of control over then' health were mmore llkely to engage in physmal

aclwlly, ﬁmher supportmg the psychologleal lnﬂuence on comphance and pammpauon

Although heallh and mjury are reported as common bamere to pammpatlon in exerclse
and physu:al aetmty by the elderly, other aclmlmstranve type reasons (as opposed o
physmalfhealth psychologtcal and knowledge reasons) ha\re also’ been cited mcludmg

mconvemence of class nmes, dlﬁ’ eulty of t:ansportauon, expense, and unappealmg

actlwues (0 "Neill and Reld, 1991)
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Overall studles 1nd1cate that both psychologlcal and physrologlcal factors can be

P attrrbutecl lo engagement adherence, and’ complrance of exercrse mterventrons Hollsnc o '

'. approaches may be benef clal for addressmg these factors The study by Hartman et al
' (2000) found that wrth a Tar Chr mterventron only one subject dropped out and 14 out: L

~of, 18 subjects attended 8‘?% of classes The study attnbutes the gncd adherence of Tar .

Chi to its’ slow and gen(le mcvements and because of its mmd-body-onentated '

approach A prlot study by Harlowe and Yu (1992) found that 85% of mdwrduals”

. perfonned the ROM dance mtervenuon three or more trmes per week However, the"

exercrses ‘were carrred out in the home envrronment, wh|ch may ‘have elevated_ _ .

adherence o the |nlervent|on Although, rt appeara hclrstrc m(er\fentrons seem well--
accepted by the elderly, ﬁuther research is required to determrne rf‘ hohsnc mtervennons_ B

areas effectlve for reducmg the number. of dropouls and mcreaamg adherence cornpared '

- to other commonly performed conventronal exerclse mterventrons
2.8 Conclusion

-Physrologrcal parameters dechne wrth advancrng age The rate of declrne can be .

reduced and someumea reversed However, fbr this to occur preventwe and therapeutrc' '

_'mterventlons rncorporatrng physrcal aclrvrty and exerclse 1s rcqurred In general_ -

physwal aclwlty lnterventrnns rncludlng hollsllc exercise prowde both psychologlcal

: and physrologlcal benef' ts What is not known is whether hollsuc mtenrentlons are as. S

_ effectwe as conventmnal approaches, whlch mcorporate reslstance trammg for- '

: 1mprov1ng physmloglca] parameters such as muscular streng(h, postural stablltty, and:

'f‘uncnonahty These parameters are rmportant for rmproverneats in the quahty of Irfe ._ N

“and the mamlenance of mdependence Hence, itis essentlal to delerrnme whlch types of R
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: exerci'se imefvémions are most ben'eﬁoial ‘and which are besl: accepted as' a-fo'rm of

= exerclsc by elderly mdlwduals ln pamcular, there is a need to dmeclly compare lhe

beneﬁls of perfonmng a !ow-m(ensny convennonal exerclse mterventlon and a hollsllc S

'cxerclse lntor_v_onuon by elderly m_dl__vtduals. .

.:Although 'I‘m Chl appears to be tho most common fo:m of hohsuc exermse.“ -
'mlervenuons reportcd in sport ancl exercise sclence llterature, I1ttle is known about the '_

..'_ _ei?ectweness of lhe Range of Mouon dance me(hod as an mlerventton for elderly

o lndwlduals The- polentlal physmloglcal benef' 1s of lhls actmty necd to be compared lo :

‘a convenllonal exercise intervention, thus addmg a novel aspect to this study
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CHAPTER 3
10Methodology
| Q,']-.Su.biects:.

© Atotal of seventy—elght |ndwrduals, aged 65-years and ‘otder volun(eered to panrcrpale

i

in the study Subjects wete recrurled mto the study by two melhods Subjects were

‘ recruned from a database held by Silver. Cham Nursmg Assocrauon an orgamzauon' o
that Prowdes homecare semces to both rural and metropolltan regmns of Westem'

: Austraha Subjects located m lhe database who resnded in suburbs wnhm a five- .

kilometre radms of where the interventions were to be operaled were malled letters

" inviting them to parhclpate in the study A lotal of902 mwtauon leners were manled In -

addition Sub_]ecls were also recrurted ll'mough commumty 1d\remsmg via. mf‘ormatlon _

b

) brochures placed in three age hostels in the surroundmg area

All brochures and letters encouraged Sl.lb_]ects to bring’ fnends ancl f‘amrly Interested

subjects lelephoned to. receive ﬁu'ther mformatlon aboul the study and were 1nv1ted to

.an mformauon semmar where addmonal detalls were prowded At the semmar subjects_ o

El h

lhat were 1nterested were grven wrluen mfonnanon about ‘the oonlent of the study,

eonsent form and a heaith hrstory questlonnarre (appendlx A) The developed health '
history questmnnalre mcluded questlons covenng melusmn and exclusnon cntena :

specific to th|s sludy Subjects (n ?8) who completed the questronnawe were requrred .

 to meel several mclusron and exclusron cntena before they were consrdered to be part

Py

~ ofthe study. The mclusnon criteria moluded

. Subjec(s were 0 be aged 65 years and over. - ; '



._Sub_;ects were to be hvmg mdeperrdently wtthm the eommumty or rn aged hostels, N

- requtnng only hmtted asststanoe (one day per week of home care assrstanee)

Subjects who could walk or stand unassrsted

. 'Subjeets who were wrlllng to attend two sessrons per week over the penod of the R

L 'mterve_nt_tons. o

The ontena for exclusron lnclucled

borderlme for molusmn in the study were telephoned to drscuss certam health 1ssues,'-.' o

: _-If sub_tects reported uncontrolled hypertensron or htgh bIood pressure

_ Ifsul:ueets reported a htstory ofa heartattack.

If subjeots reported feelmg ohest pain durmg rest or physrcal exertlon

. Of subjects reported feehng breathless aﬂer Iow or mild exemon _
| If subjects reported feellng unusual or lrregular }tartbeats durmg rest
-If subjects reported a h|story of fracture to the hlp or spine,
| If subjeets reported falltng more thatl two-tlmes in the past three-rrtortths '.
. If sub]ects who reported heart or errculatory condrtlons were not bemg treated

' If subjeots were eurrently recelvmg rehabtlltatton for any mjury that restrtets. L g

movement :

If Sllbjects reported belongmg to a formal exercise group

.. '_Aﬂer analysmg the health sereen questronnatres sub_tects who were consrdered'-_

' and to elarrfy whether tt would be safe for them to perform the exerctses Subjeets were - _
' 'asked to obtam physwtans approval to partrerpate, if there was sttll uneertatnty about the

safety of therr mvolvement in the exerctse mterventtons
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Tl’lls mvestlgauon was ‘a 10-week randomrsed controlled p:lot study consnstmg of a 3 b : BT

2 group des:gn, whlch mcluded two mlerventlon blocks' “A" and “B" The mterventlons -

' -were performed in" two blocks of lO-weeks to allow smaller group numbers o

(approxrmately n= 10) and to faclhtate the teachmg of lhe mtervenuons Names of o
.subject's who met tbe lnclusmn criteria were placed in alphabehcal order and a random .
computer—genera(ed number was then determmed for each sub_pect. Based on the Iastt_' .
dlgll of the number subjects were asmgned lo one of four groups -
| _' 1) Convenuonal mtervenuon, L .

2) RO_M mlervenuon; -

3) Control; and -

. 4) : B|0§|¢"‘B” grOll[J .' i

' '.Subjects in the ﬁrst three groups undenvent baselme teslmg before the start of Lhe block :
CUAM mtervenllon penod Followmg the mterventlon perlod tlle Conventlonal group, |
ROM group and Control group underwent post-mtervennon testmg, W]’Ille Sl.lbjecls in
'lhe block “B" group performed baselme leslmg The Control group and block “B" .
group were amalgamated and randomly assngned to elther the Convemronal mtervenuon |
- oor lhe ROM mterventlon (le block “B" mtervenuons groups) by the mcthod _.
' ':prewously stated Charactenshcs and format of the testmg and exerclse lnlervenllons-
'_were exactly lhe same between block “A" and block “B”, Two sets of. data were -
collected from the conu'ol group {l e., conlrol data in block “A" and mtervenuon data in _ _'

' block “B") See figure 1 for schema of thls process
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33 Procedu;e_g |
.31Teslin Procedure _

Shbjects uhdenﬁent Baéeline ém:l post—intervémion tést'ing' imrﬁédiately Béforc ;he sm;t o
_ and end of the mtervenllons (wllh three to four days) Al baselme lestmg, subjects were_ '
' requlred to at(encl a three to four huur testmg sessmn at Edlth Cowan Unwerslty, for -
_wh|ch all transporl to and from the tesung venue was prowded Dunng the test sessnons_

.. _the tlme was dwlded between phymologlcai and psycholnglcal assessmenls '
(psychologlcal results nol presented in ﬂus manuscnpt), _vmh adequatc rest penods" :

) prowded The same procedures were adopled dunng the post-mtervenhon testmg ' '

penod.
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. A physmloglcal teSt batlery measunng several paramelers mcludmg muscular strenglh, E .
postural stabrhty, and functronahty was developed to assess the eﬂ‘ectweness of thef

exerotse 1nterventlons Subjects perfom'ted the tests at baselme m random order, wtth

" the exceplton for assessmenl of |soltmetle and 1sometrie lmee ﬂexor and exlensor__ .

-'strength It was. deetded that leg strength measures would be assessed t‘ollowmg the:_._" -

' compleuon of all other assessments Thrs was to avotd any fallgue and hence reduee the P

'- _mﬂuence that this fatlgue may have on other physnologlcal assessments mcludmg the ' . L

- Trmed “ p" .and “Go" foree platform assessment of postural stabrhty, and the Berg_' -::'_ h

'Balance Soale The tests undertakeu post—mtervenu on were performed in the same order

as the baselme tests for each subjeet -

The test hatte.l'y chrporated several. assessments incladthé; .ison‘retl:ie and is'okinetic. -
| knee extensron and ﬂexlon, _domtnant and. non-domlnant gnp strength and static and e
' dynamlc balance assessed by the force platfonn and the Berg Balance Scale Functronal
abrllty was also measured usmg the Ttmed “Up" and “Go" and the Physrcal |
_ Perfonnance Test The test battery was adopted to prowde a vanety of elmrcal and -
. -labomtory tests to be exammed for possd}le fl.ltl.ll‘e use m elderly subjects As well as '.

bemg selected for the|r valldlty and reliability, the lncluSIon of these a.ssessmenls w:ll

.-provtde |n5|ght 1nto any practrcal lssues that may need 10° be overcome for future _' :

mvesugatton that is to follow-on from thls formatwe study The same observers:‘testers R

S and method of applrcatlon were used for all assessments both at baselme and at post- -

. intervention testmg The followmg seetrons present the methodology used for eaoh of ' -

 the tests usecl
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2P ical Performance Te ¢ G
-:The funcnonal ablllty of subjects was: assessed usmg thc Physncal Perfonnance Test-. -
' (Reuben and S:u, 1990) Thls mstrument ‘measures the ablllty of the subject to perform .

C .acuvmes that are conducted dunng normal dally lwmg (e g writmg Speed shelvmg a

' book etc.) and hencc an asscssment of thell‘ functlonahty

. The Physical-l_’cffénnﬁnée Tes't'c_a.n be used as both a nine al_id sé.vén-item.tesl battefy._
* For this study the 7-task protocl as used. Al i:ems'exeeprdne (ié perform a 360
~ degree turn), measured the time to complele the given task, Scores gwen to subjects for

mdmdual 1tems are based on their tirtied performance of that task A maximum score of

- four and a minimum score of zero coull:l be oblamed for each xtem All items on the

mslrument are then summated to gwe an overall phymcal performance score. Once the
. tester dcmonstrated the task to be performed subjects were permmed to perform only

one trial of that pamcular task B

The Physncal Performance Test has been shown to have acceptable mlernal consnslcﬁcy
(Cronbach % alpha = 0.79) and mter-ratcr reliability (r = 0,93) for the seven-llem version

" of the mslrument (Reuben and Siu, 1990) The same aulhors also reported moderate
- vahdlty i‘or the Physlcal Performance Tesl when compamd wuh the Katz Actmues of
Daily meg (r= 0.50). the hlerarchlcal scale of mstrumental and basnc acuwues of

: daﬂy Iwmg (r=0, 56), nd the Tmett: gait score (r 0 69), l‘or the scven-ttem scale



L 3.3; Berg Balance'Seale':

o The Berg Balance Scale was used to measure dynamw and_sta ic ba anc mcorporated ;

_as paﬂ of moblhry The mstrument developed by Berg and colleagues m. 1989 (Berg e

a _ I 1989] mcludes founeen ’tems lhat are based on moveme 1

: movements of normal darly actwmes that requlre e|tl1er stauc or"_dynamm balance The'__:

_ nems are scored by an observer, who of (he 'ubjecls
a sel of S categoncs A zero scorc SIgmf fes an mab|I1ty to perforrn the requlred task
"Summmg a!l the mdlvrdual laslr scores attams a composrle score. whlch can range from e

56 to 0 A chalr wnhoul arm rests an objcct such asa slrppcr or shoe, and a Stopwarch--:' 5 SRR

is reqmred for ll‘IlS lesung procedure

Thc Bet’g Balance scale has. been lested and shown to be valld whcn compared o other '

clmlcal |nslruments of balance and moblllly, mcludmg lhe Barthel Mobrllly Subscale (r R

= 6‘?), t.he ’I‘rmed “Up" and “Go (r = —0 76) and the Tmettl Subscale (r = 0 91) (Be : et:._-'

]992) The Berg Baiance scale has also been shown to have hlgh mter-ra(er'- L o
' rehablhly for mdlwdual lch'I'IS (ICC 0 71 to 0. 99), lntcmal consmlency (Cronbach s_"- ' k

' _alpha =0 90}, and |nlra—rater rehabrllty (ICC 090) (Berg et aI 1989} - o

334 Static Balance . .

-.'.Slatlc balance was measured usmg lhc Klstler Force Platfon'n lestlcr '.92873} The.."_

L force p!alforrn measures lhe Centcr of Pressure (COP), whlch 1s lhe localron of the ne(" e
: force on a support surface The vanablllly of COP was analyscd usmg the slandard'.- R

dcwallon of the COP measurcd as lhe dependent vanable An assumplron for.'-“'

- 4_5



L unsteadrness or mstablltty of the suchct In thrs analysrs the standard devlatlon ot‘ the' _

N COP data was collected usmg the BIOWARE soﬁware package a rate of 500Hz and

- double postural stances the subject was reqtnred to stand wrth the mrdlme of lhen' body a

o mterpretmg the COP data is that the vanablllty of (he COP is. 'ropornonal to lhe .

.COP was used to quannfy stablhty of the sul:uects across several postur; 1 pos

o = ﬁltered usmg lo rednce erroneous wbratton The duranon of th' collectlon was for 10- RN

' seconds Data collected for both the anteno postenor (Ax) and

. 'ere analysed separately, provrdlng mformatlon on the stabrllty 1n a t‘ron to_

| '_ back and the suie»to srde dlrectrons

. As part of the assessment subjects 'irere asked - to' oerfonn three d_i:f'feren"t-stanc:e -
poslttons which were of advancmg dlfﬁculty They 1ncluded - |

1. Double legz’eyes open
o2 Do_nb}e_ legfeyes closed_

3. Single leg/ eyesopen

The stances were performed in the order as shown as above, each bemg measured twrce - -

'Each postural stance was pert‘ormed once before the second trral took place The subject . - o '

'subject ulumately had control over the wrdth of therr feet durlng the colleeuon- For all' " .

B mlme wlth the center of the force platform For the smgle—leg stance, subjects were-_._-- L

-~
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3"

" asked, to pOsmon thelr preferred foot cenlm")’ on 'he force P"“f“"“ Sub-'ec's were

-_.'_'requtred to keep thetr hands oy thelr srdes throughout the data collectton pertod

R For the stng Ie-lcg trtals, da :

| :ollectton occurred as’ soon as the non-prefened foot was e

ltﬂed from the ground and the.sub,lccr Was. observed to be m relatwe control of thetr-: '_ .

:standmg l‘or the entn'e ten—second-collectton pertod If subjects fatled on therr second '_ -

’ .attempt then no . further tnals of that parttcular stance was gwen, and thc trlal was |

i An addtnonal trral attempt was gwen to mdmduals who falled to rematn L

marked as mcomp Iete Tnals could also be deemed as mvaltd tf subjects pcrfonned any o

of the f‘ollowmg dunng the collecuon. takmg a step, talltmg, touchmg the t‘oree platform
with the non- preferred foot dunng smgle leg starice, or became too unstable to the point
whene falling was mnnlnent In the case of the latter pomt a research assrstant was on
hand to avond a fall from taltmg place The average of. the standard devlatlons collected
over two tnals for. each stance posmon was deternnned and used in the ana]ysrs
-SubJects who fatled attempts on tnals ware excluded from the analysrs of that stance '_

posrtton.

e The measure. of the standard devnatlon of the COP m the antero-postenor and the

| . -medlo-lateral planes has been shown to have acceptable rellabthty (r = 0 81 and r=

'0 86), respectwely (Le Clatr and Rrach 1996) Goldte, Bach and Evans (1989) reported'_ _ _ _. '

moderate reltablltty {both r= 0' 53) for the standard dewauon of the COP in the antenor- )
- postenor and medto lateral planes Although the measurement of COP representmg -
__'postural stabtltty shows face valtdtty, due to no cntenon measure of balance bemg__
_agreed upon, there ts ]lmtted valtdtty data avallable on force platform measures

Consequently, several COP sununary scores (e £y away veloctty, COP posrtton, COP_ '_

47



. standard dewatlon etc} have been compared agamst ﬁeld or olmlcal based measures

o wrth mlxed results {Berg et aI 199 Karlsson and Fryberg, 2000)

" 338 Performane TestTimeil "Up' snd “Go’

The Performance 'I‘est-Tlrned "Up and "Go" {TUG) was "St’-d w© ‘°s‘ “‘“""“”-““d

_".ﬁmotlonahty of the sub_]ects Pod 'adlo and chhardson (1991) developed the TUG for:__'_- SR -

the assessment of basrc mobtllty skrlls m elderly tndtvrduals, and therefore then'
' functlonallty This tool isa smgIe performance measure asaessmg the tlme to perﬁ)rm :
several whole body manoeuvres, 1noludmg srmng and standmg from a eharr walklng 3-
metres, and performmg a tum. The equlpment requlred ‘for thls test - mcludes a:'.-_ .'

stopwatch, standard chair wrth seat herght of 45 ey and an arm herght of 63 cm

The subjects were tested wearmg the.lr normal footwear The subjects began wrth tl.telr.'_'.j'_

baolc restmg agamst the bacloest of the chatr and arms restmg on the arrns of the charr L L Lo
- On the mstructton of “go" the subject stood up from the chalr, walked at a fast but.:_ '.

o comfortable and safe speed to a marked posmon 3-meters away Upon reachmg thls' .

:pomt the subject performed a 180-degree turn, aﬁer whlch they returned to the_ohmr and_ o |

_ sat down agam The tester started the ttmer on the cue “go" and stopped the tnner as_ " Lo

: soon as the subject’s entlre back was: agamst the backrest The sub_]ects were shown':_'_'

3 mstruoted to use the armrest of the chalr for both standmg from_. C

and srmng down nto thech: n' Two tnals were gwen wnh the subjeot requtred to use
the armrests on both tnals The tlme was measured in seconds and was recorded to one-:}__- e

tenth of a seoond wnh the fastest nme osed for the analysrs

a8



o - The Ttmed w p" and “Go" has been reported to have acceptable mter—rater (ICC - 02 !

_and mtra-raler (ICC

099) reltabrhty usmg elderly _. ubjects (Podsmdlo and’

.measurmg functlonal capacrty ln the elderly

e L

.3.6 ng Strenglh gmamometr_'g

The assessment of leg strenglh nwclvecl both tsomctrlc and 1sok|net|c testmg of the s

'knee extensor (quadrtceps) and ﬂexor (hamstrmgs) muscle groups Measures 'were:.}:'- R

performed usmg the Cybex 1sok|net|e dynamometer (Cybex 6000) The Cybex 6000:
. was callbrated regularly as specrﬁed by the manufacture The subjcct sal aff' xed to the S
. .Cybex at the shoulder, torso above the nght knee and ankle, to reduce any extraneous_ o L

movement and hence measurement error The nght leg was used f all Ieg strength"-

- measures The axts of the dynamometer lever ann was posmoned in line wtth the ax15' L

of the subject’s lateral femoral eP“:O“d)'lc Before the testmg hegan, ‘260 pointfe

S both knee extensron and ﬂexton were detenmned and gravtty correetron perfonned

: The 1sometnc tests preceded the concentnc 1sokmet1c strength tests The 1sometr1c-'-

. 'strength protoeol 1ncluded the performant:e of 3-sets separated by a 20—oecond recovery A

. penod One-repetmon was perfonned m each set wrth I-repetttlon lncludmg a maxtmal E

'voluntary 1sometr|c contractron of the knee extensors followed 1mmed|ately3b







e Interventions




“the two ‘séssions per week of each intervention preséribed in this study: was decmed

0342 Ra_nge of.‘.Mq.ﬁl':.r'l'Dgncg [nterventio

& holistic'approdch, uti

spirit, and body. The program involves both a dvement phase and a relaxa

Chi ChuanThe mterventlon is perform :

éither spoken.by, the.instructor or présented by, an: audiotape.







4.3 Conventional Exercise Intervention

‘The Conventional Exerciseé intervention was designed to be of low-intensity, and able 10"

:'--_be. presented in'a comm ity setting (i.e., no sophisticated .eq“'P“?#ﬁ.t e@-)-'BQCh sessio

mcludecl walkmg type actw:tles (l e, marc mg} an. '.'r based ﬂexlblllty exercise

: '._._{_The clrcult phase was lhe major component of all the sessmns and mclude  five:

o _statlons '

o SubJects: were partnered ll‘l palrs, each performmg_one of two aclwmes' for each stati




-~ "Altendance for each “subject was recorded. Attendarice "checks  were taken at; the

"' beginning of each exercise session of both of the intorvention

‘a’session(s) ‘the:redsonfor absentecism was recorded. Subjecis Who 'missed




ntérvention v

were detérmined using an alpha level at p < 0.05. Significant findings from’Analysis of







.imﬂrhldllles charactenshc of this pOpulauon Thus, mcllcatmg' that thc quallly of hf‘e for .

| '-_f_some of the subjects in th:s stndy were somewhal comprom sed by the _ status of' hcalth

o . As seen in i‘ gure 1 (page 44] only 36 fmm the ?8_subjccts complelmg hcalth hlstory e

e quesnonnalres were' ehgl‘ble to parumpate in lhe study: The questlonna res from lhese"_: D

mdmduals were analyzcd ancl the percentage of lndlwduals answerlng posmvely to- R L

.' "'each of the questlons was delermmed

-;.The foliowmg charactensucs were found from the sample (n = 36), 3% of‘ subjects '




2 (te wherc paruclpallon in lhe exermse programs may have comprommed the_._' '

|ndw|dunls hcallh), l_he mablllty lo sland mdepcndeully, or because lhc mdmdua].-' '

alrcady belong lo a t‘ormal exerc|se group A furlher lJ—subjecls chose not to :parllclpale' .
due (o bccommg dlsmteres(ed or because of‘ the commnmcnt of llme and lhe travel_ N
- requlred Io partlcmate m lhe sludy Flnally, 46 2% (n 36) oflhe ongmal sample was' .

cIassuf'edasbemg ehg;ble 10 pamclpa(e -

-_No sugmﬁcam dlfferences between mﬁe ém“ps.ofblocl.t N A‘; and “B Were 'l.'o.und.us,ng:-? :.
: ._|ndependenl t- tests, hence data from same groups for block s u A" an d “B" have been:IQ:-.'-
comblned All results from hls poml on wnll refer (0 lhe dala as comlng fmm slngle"_'.
same ‘groups rather lhan from blocks “A" or “B". Sluce the comrol group Sl.lb_]ecls___ :
bccame lntervenuon group sub]ects in block "B", lhey have been added to thc subject'-.- : o

numbcrs of the two mtenrentlon groups
4.2 Compliance and Aftrition -

Nme—qubjects renounced l‘rom the study e:ther pnor to lhe start ol‘ the exercnse sessnons '
-'(ﬂ = 3], durmg lhe mtervenllon (n = 4) cr just pnor to lhe commencemeul of post—__‘ L
: mterventlon lestmg {n= 2) lndlwduals who exued from lhe study durmg lhesc perlads_ -

"""’"e d’:r““t as "d"OPOU‘S" ﬂ“d any dalﬂ cotlected from them was excluded from the

- dala analysm. Heru:e‘ 34~subjects pmvlded bolh basellne and posl mtervenllon da!a for__ o L

: lhls sludy

" A comparison of thc __num_lier:o_f_ d.!_‘i:I:POI:IlS across groupswas s‘i'_u't_i_ler'; Dropoutsrecord

for each group - are’ a.s'_.'fo:llo@s:".The_.’ Coﬁ\*eht__iéﬁel_:- Exercisegroup(n




L .__:_.'_vacallons (n = 2. Dropouts attendecl on averaged 5 5 (SD * 64) .'exerclse ‘sessions

L ROM groups were combmed and arranged mlo seven catego S

. apprommately 82 4% of the mdmduals complelmg lhe study, the ROM group had a "

' _-'shghlly hngher number of dropouts (n = 5) wnh approxlmately-'?Z 2% of the mmal 18-

o bef'ore leavlng lhe sludy

'.'-_:'Attendance over lhe course of the lO-week lntewentlon was delen'mned for subjects

wiho completed the Range °f M"“"“ (RDM) and Conventlonal Exercnse mtervenuons”._ G

' _only The maxnmum number of‘ sessmns an mdmdual could altend was 20 (| Cur 2-"' L

. sessmns per week for 10- Weeks) Only S-subjecls attended aI! 20-sessmns (n = 2 ﬁ'om ) : Ll o

' _ROM and n=13 from the Conventlonal Exerc'ise group) Thc mean and standard B

) devnanons for the number ot‘ sessmns a(tended by mdw:dua]s for each of the groups are' -

'as follows Conventlonal Exemlse group (n = 4 mean = l‘? 07 SD '-*: 2 ?3) and lhe_ S

ROM group (n = 13 mean = I? T.-' SD :b 2 1?) Analyms usmg an mdependenl l—(est; . i o

: 'determmed lhal the dlfference in lhe mean attendance betwee'1 these lwo groups (85 4% e B

: _versus 88 8%) (t = -0 732 p> 0 4?) was not &gmfcam wllh an alpha level greater than . S o

: p‘<005 e

' __.'The reasons for absenteelsm of subjects for bolh the Convennonal Exerclse and the R

", whlch ls graphicallyf L

_.__presented in’ figure 2 A (ulal of 69 exerelse 'sessmns were mlssed when absenleemm”'

.-'-'_was comblned for all subjects excludmg the conlrol gl’Oup or’ dmpouls The ma_]or.-_':_ : Lot

- reason for 1ndw1duals bemg absent from exerc;se sessmns was due to rllness (days 18)_:'::._.__'_ S




-followed by atlendance to non-medlcal appmntments (days = 10) Injury, caused by'- .

. evems occurrmg oulsnde lhe exerclse mterventlons accounted for a total of 8-sesslons tol_- L

o be mlssed whllst medleal appomtmems accounted for ?-days of absence Indl\rlduals; :

- gomg on vacal:on mlssed 5—sessmns in total, wuh sessmns mlssed due to famlly reasons-

' -(reumons suckness in- famlly, funerals etc) also accountmg for Sdays All other R

sesswns where subjects Were absenl {days = 16) were calegonsed as “olher" whleh_ SR

def' nes absences where no reason was specnf' ed

L liness . .
Ne Reason Given pii l—'-""—-'—'
2% N Illnen . .
. ﬁppolrltmenl (nun-
nf"p
- OMedical Appolnimerib
Famity CommKmaent @Vacation®
. W Family 00r|_1_mih'_|'1ent
. Va:;:zlon M Ng Reason Given

Medical \
Appoirtment 12%
0% :

Flgnre 2. The percenlages of sessmns mlssed and the correspondmg reasons The total
' 'number of s-esmons absem was n= 69 | e
" 4.3 Baselipe Characieristics

- _One-way Analysns oi‘ Vanance was used to ldentlfy any baselme stausncal dlfferences' =

_ between groups for lhe eharactenst:cs of age, welght and gender No sugmf’ cant o

6



-'-dtﬁ'erences were 1dentlt' ed between these charactensucs at basehne Results for the one- SR

- ) "_.way ANOVA are presented in tabte_l_

: ._.-::Tablel Age, wetght, aud gender chameterishcs (m an, stan larc | devia
' atbaselme ' : : BRI

- Conventional - --'-.-'Range ol‘Metlon' ’
“ ... Exerclse Group " . - Exercise Group” :

c{aubfectsy T "

“Female - 12 - I | P

Male 2 - B R AT (B
Age Men - 7778 7569 8085
(years) L : A
sD 694 156 SR LA
Range 66-85 o | 6181 7786 -

Weight Mean 69.3 Y S bt. T
Ke) ' . e S

: sD 1662 RIS : 14,95: -
Rx_mge 50,1-98.2 56.3 - 84.2 52 D 94 l_ S

* Significant stp< 0.05
* Includes control subjects of block “A”

+

‘ ' 44 Strehg' th Messures ..

&

-"Group means, standard clewatlons and 3 values for base]me aud post-mterventwn'

' strength measures for the three groups can be found m tables 2' o




Table 2 Baselme and Post mlervenuon mieans' (and standard ervor of mean) an d 9 5% - LT

o cont' dence mtenrals for knee extensor, knee ﬂexor,

and gnp streng!h van bies.
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B e Posl mtr.-nrenlinn \I'a]uca :cprtstl‘ﬂ icans lhat are aﬂ_]uslod hy bascline vnlues (Lc bmlmc \ralues ut’all gmups u:t as covmate)
" forthe  sprcified varisble, Values determined Ffrom the raw scores obiained. . L
Post means i Newlonsnetres, except [sometnl: 45-0
p linlacs- §5% Confidence Intervals .
= Conventional sig, 4ifT. fo Contra) {p < 0, 05}
b= Conventiona) sig. 4iff. to ROM {p=0. OS)

o (ms-zz 20

. = ROM sig. difl. to Conirl (p <0, 053

which i3 %

"-_'Overall the strength results mdwale mmor d|fferences between the two mlervenlnon




. ANCOVA's showed 1o sigificant differences in peak strength between the groups for *

:".."'dlfferencc.. between pmt—mtervenuon scores of the. 'Itwo': gfo“Ps. equal to: 13,33
_._'Newlon-metres The Conventlonal Exercnse group 3150 :-"ho“'ed a mgmficantly gr :
F'Osl peak_torl:rue (p <0, 016) for 60 degreea’second of ﬂexzon compared to the Contro
"'._'._':'fgrou.p, wrh-a rnean dlfference hetween the two groups of 12 29 Newton-metres'- For.
- .1sokmellc knee ﬂexlon at 90 degreefsecond pOSt hOG COmPﬂﬂSOHS found Sﬂgﬂlﬁ‘“’“ﬂ)’."f

o ' greater post peak torques-belween Lhe Conventlonal-“and th _Control - groups (me

‘mean’. differenc "bés'eliﬁéfa'ﬁd_'poét:-inteméntid testing . for . knee: flexjon at’ various”




The Mean Dll’fe_rence Belween

‘Mean Péak Torque (Nm)

: ! “of  peak : tofdne for . isokinetic - knee  flexion at%&{]
degrecfsecond"S_lgmf' icances repres ANCOV_A (baselme as covariate) results' 'nly' s
" .= Conventional group > Control group (p < 0.05) - -
Ly ROM group > Controi group (p <0.05)




i The Menn leference Between L
Post-lnter\fenﬂons and Baseline for lsokinetic
. Knee Flexion at 90—Degree!Second

dégree!second Slgmﬁcances represent ANCOVA (baselme as cov, ate) fesults only. "

C A= Conventmnal group > Conitrol group {p < 0 05)
' ‘Control




‘The Meln leference Between _
\{ terventions und Basellne for lshkineti

' Maan Peak Torque (Nm

. _Flgure 5 The unadjusled mean- dlfference (standard eitor of mean) between basclme_'. S
VU land posl—mlervcnuon ‘measures of peak -torque-for_isokinetic ‘knee flexion at \120-"

R degreefsecond Signifi icances represenl ANCOVA (baselme as covanate) results only
s '_ h= Convcnllonal group > Control group (p < 0 05) . L

Post peak torques for both 60 (log transformed) and 90 degree/second of knee exténsion

the groups, the values do indicate the direction of change




S Post-lnterven!luns lnd Baseline for Isok[netic.
Knee Extension at 60-Degree!'Second




LI
./ Convenbionst:.*




Forca(Kg) | :i-;"

P 'and pbsl-mlervcnllon measures of - grip’ strength .(dDI'I‘II
represent ANCOVA (basellne as covanalc) results onl




206 (1.
o ?-zn

ALY
(44.5-50.

lorthe sp:cl.ﬁed varisble. Vatues dﬂermmed t’mm the W scores obtlmed
ltalics = 95% Confidence lpervals, :
*= Conventional 3ig, diff. ta Control [p <4 05)
b & Conventional slg, Aifl. to ROM {p < (.05) .
* = ROM sig. diff. 0 Contro] (p < 0.05) _~

The standard deviation was used-to measure the variability of the Center of Pressure




"Stability, measures, for the single foot eyes-open stance were collected however, du o

¢ high number of subjects unable to stand for durations longer than 10-seconds on one

4.6 Functionality

. Post iervention results from ANCOVA for varisbles of functionality are presented in




‘CS"?d f°f ‘lEﬂ'f‘-'ﬂﬂcc) hOWc\v’cr. ANCOVA fatled 0 show any sngmf' cant dnn“erences in -

' posl-les! TUG llmes bciween the groups aﬂcr lhe mlewcnllon (p <d. 246) |

e ._Thc Physncal Pcrformance Test (PPT} wns found to bc s|gmf' canlly dlﬂ'enent bclwccn--_'._:-.

_ '__me groups (F [3.301 4 17, p < o 025) aﬂcr comrolllrlg ror baselmc PPT scores. Mean-‘* N

d|ﬂ'cn:nccs belwcen basclmc and posl lc1lll1g for thc PPT 1s presenled m f' gurc '9 A' . o
) Slgnll'camly gmlcr pos(-ln!cnfcnuon score. was found for the Convenllonal Exerc:sc:-:'__.-'. g
.l.?.mup when compared to t!w: Conlrol group (dtﬂ'ercnce ofz 18 p < 0 00?) mdlcsuon an SR

' lmprovcmcm in f‘uncuonatuy m thc Cnnvenuonal Exerclse group

No othcr s1gmf canl dlﬂ'crenccs wcre observed belwecn the gmups although thc .
dlffcrcnce betwecn thc ROM and the Control group approached s:gmf cancc (dlfference:.-'. '

0I'143 p<007)




The Dlﬂ'erence Betwecn
Posl-lnlervention and Baseline for o
__'l‘he Physlcal Performnnce Tesl

-

. Figure 9 The unadjus_ted mean dlfference (standard error of mean) belween baselme"'

. and” post-mlervennon measures- of: peak torque_for. the Physical: Performance Test
: Slgmﬁcanccs represent: ANCOVA (baselme as covanate) results onl'

1= Convenuonal group > Comrol group {p < 0 05)




CHAPTERS

o _' The purpose of lhls sludy was to detcrrnme 1f a hohst:c excrclse mler\r uon (ROM} |5

. @n eﬂ'ectwe exemtse lmervcntlcm compared (0 a convenhonal exewlse lnlenrcnllon for'_ g

. .'elderly mdmduals nged cwer 65 years Overnll the results of thls sludy mdlcate hmued'_- Sl

: dlﬂ“erences in- el’fecllveness between lhe two mlervenuons. for both physmloglcal.’;'_

: parametera and for compllancc and attnuon However. the lwo mtervemmn groups did . -

ahow :mprovement in. gcneral phyalologwal funcuon in companson lo the contml _

_.gw_l_'Pf .

' _-The rcsulls of lhls sludy lend lo show thnl lhc cxcmlse 1nlerventlons used prowded' Do

.' ma'“‘cﬂance Of phySIologlcal paramelcrs in lhe elderly Subjccls rnlhcr lhan mcrensmg - - S

. :lhelr funcuonal capncuy Thlb was observed as lhe Control group generally showcd N

L declmca i "lhc mensured phyﬁlologtcal \rarmbles whlle lhe mter\fenllons gmups showed

S ellhcr no changc ot hmall 1mpr0vemems -: o ST

oo "?Both exerclbe"lmen'enlloﬂ groups showcd modcst'rates ol‘ pamclpa:_ :

o ROM group sub_]ects 'n" avernge auended aPProxlmately 85% nd lhe Co:wenuonal. *_:" --f _j*' .

N Excrclse group sub,lecls 88% ol' thc prescnbed scssmns Atlendnnce between the two ;. e

- mler\'cnnon sroups was not l'ound lo :be slmlsncally stgmﬁcant suggcstmg that b“-‘“‘ g

:"-___'_wr:rc equally appealmg and well acccpled by lhls samplc'..




week penod {Harlowe and

' 'average attendance was approxtmately 84% over an etght—

_. Yu, 1992) Other studles that have used hOlls ._ methods such as Tal Chl have also

. 'reported hlgh rates ot‘ attendance (greater than ?S%) (Hartman et al 200{}) S|mtlarly, N R

. couvenuonal exerclse mterventlons (8 to 26 weeka m length) such as those whlch have ; ' _ - e

o been performed by elderly subjects at home (Jette ot al 1998), in aged rehabllttatlon s o

' _umts (Hauer et al 200[), in commumty settmgs (Westhoﬂ" et al 2000) or m mulnlevel R
' __aged care factlrttes (Brlll et al 1998) have also shown hlgh rates of attendance (85 to

. __93%)

.__Although all of the studtes prewously ment|oned mclndlng the present snrdy show" :

_ tracked for three years and have shown IoWer attendnnee rates (mean attendance 68%,

_nnnnnum 58%, and maxnnum = 82%), suggestrng that the length of the mterventlon B

i mﬂuentlal (Eccleslone, Myera, and Paterson, 1998) Withm the mentloned study lt-_;.

- was also reported that the hollstlc mtervention (1 e Tar Chl) showed the greatest rate of - . - :




aliéﬁﬁéricé ('Sé;'_:%) and had a |6wer'_:_dropom rate of 34-% compared to. other types o

""" current physical activity guidelines (Egger et al. 2001, US Department of Health and







- acceptability by.

of dropouts and the- high atiendance. Although the’ equivalent may.not have




_-and lack of exercrse vanety (ank]m, 1998) Therefore the low-mtensnty mterventrons B

. .presented in- thrs study, performed in a group settmg, _wrth posmve feedback gwen,

:preeented in a commumty settmg at. vanous trmes to sult pnrtlelpants may help reduce

. the number of barners that cause hlgh attnuon hlgh absenteelsm, and non-volunteenng

| 53 Museular Strength
.i 5.3,1 Knee Flexer and 'Exten. S 9' ;. Muscular Stl:t’.. ngjh-

e _Suff’ crent Ievels of muscular strength in the eIderly are requlred to enable actwmes _

mcludmg, but not Itmlted to, walklng, standmg from a chalr, standlng from the ground L

' chmblng statrs carrymg grocerles eicetera to be undertaken The Conventlonal and '
ROM exerclse mlerventlons m  most oases were observed. to be equally efTectwe for_
1mprov1ng muscular strength However, aﬂer close exammatlon of” the results, |t is

hkely that the exerclse mterventlons, partlcularly the ROM group, only mamtalned knee -

ﬂexor end extensor muscular strength rather than causmg lmprovements Thrs -

assumptlon is made on lhe basns of SIgmﬁcant drfferences found between the ROM and
: Control groups for leg strength whtch were a result of a decllne in the Conlrol group
: and not an lmprovement in the ROM group Spec|f ic fi ndtngs wnll be dtscussed in the

- t‘oltowlng sections.

. tsometric knee extensor and '.ﬂex.or strength was not. .si.gnit' cantljr tiifferent between the
three groups followmg the lnterventlon Due to the low-lntensny nature of both the
Conventlonal and ROM 1ntervent|ons rt is unhkely that |sometr|c contractrons requ:rmg
ma:umal effort would have been pert'ormed dunng actual exercise sessrons An increase
in mlensuty or inclusion of exercises that rephcate the testlng action of lsometnc knee

flexor and extensor strength may have resulted strength rmprovements Howwer. the'
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_ purpcsc cf the study was to measure the effects of Icw-tnlensrty exerctse mtervcnttons, L

: whtch could be applted in aged semngs, rather than prescnbtng htgh—tntensﬂy exerctse .

: whlch for most ot‘ the aged populatton is unrealrsttc

- hloh-stgmt" canl fi ndmés .of |scmetnc .knee ﬂexor and extenccr strength are elmtlar to

' other studtes usmg low—mtensrty exerctse tnterventtons wtth the elderly (Brown et al 3

._ 2000 WOIt‘ et al 1996) However tsometnc ltnee extensor strength has been shown to.
lmprcvc in- an 8-week Icw-mtensny, conventtonal exerclse mlerventlcn in elderly_
Sl.lbjects {Westhoﬂ' et al 2000) However in thts study subjects who presented_
maxtmum peak torques exceedmg 87.5 Newton-melers were excluded The_ :
homogenous sample of sub]ects all showed Iow knee-extensor strcngth at baselme and
hence were prcbably more Ilkely to |mprove under lhe condltlons of the sludy

(Weslhoff et al.. _2_000)_.

The sample uee'd in the presenl study overall dhowed greater heterogeneity; Dif.t'erences"
_'m the functrcnal abilities of the subjects would have contrlbuted to var)'mg rates of .
: mdtwdual |n1provement Although baseltne dtﬂ‘erences beIWeen Eroups and mdwrdual
drtferences were controlled t‘or by the staltsucal procedures adopted the rales at whtch _
mdmduals responded to the tnterventton cannot be stattsttcally controlled The l‘act that N
_ 1sometnc leg strength drd not change was not surpnsmg It is possrble thnt hnd all or_.
most subjects shown lower functtonal capacrty at baselme, the mtensrty of the
interventions wns such thal suﬂ'tctent sttmult were presented to mduce adaptatton or the .
" exercises perl‘ormed were srmrlar to the tests conducted then tmpmvements in isometric.
leg strenglh may have been observed, Higher_ mtenstty or more specific exerctse may' h
need to be prescribed to htgh functioning older ndults to proeide eutl‘lci_ent sttmulus or

AT
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c-

'overload. It may be more benef‘ c1a1 to observe exercrse el’fects on stmtrf’ ed groups of L '. . -

' elderly mdmduals, determmed by thelr ﬁ.mcnonal ab:llty in order to determme the :

mﬂuence of exerclse mtervermons of dtﬂ‘ermg overload on partreular subgroups It may o o

.'__also be nccessary to pmvlde mdwrduallsed exercrse prescnpttons for mdwlduals lo take_'." -

tnto ee_count _tl_te_tr_ fun_ctm_n;_rl IdtSpgrlttes.- L N ”

o Gerteral.ly,.'b-et'fri'sekinetic ktree.ﬂexioﬁ and e'x'teﬁsiaﬁ at the tested veleEities' tv'ere found -
to be greater for thc two mterventlon groups than that of the Control group For the most. _

‘part s|gn|t' cantly greater rsokmetlc values (i. e. peak-torque) betwoen the mterventrons |

' groups and the Control group_was c_ontnbuted to by g d_et_:hne 1_1r s_t.ren_gth qfl_he _Corttt_‘t_)l_ _ .
| group.” For e:rérit_;rle the | ROM group 'actual]_f showed a decrease i_rf strength _ fe_r.'_'

- isokinetic knee flexion ©0 and 'lzo-dég.eeféecondj' e:nd. -ex.tenISth 0 and 90-
degree/second) Thc Control group Ilkewrse was found to decreasc m strcngth although .

k 108 greater extent across the same VeIOCltlES. Indlcatmg that the ROM mtervention may' .

: be_ beneﬁ_elal for maintaining or r_educmg the_ rate at which muscle stre_ngth is Joss.

Although both the ROM and Comtrol g,rotlps showed deehnes in peak torques thc ROM .

group showed rngmf' cantly greater post-lnterventton strength for mkmeuc knee ﬂexton:_ S o

‘at 60 ‘and 90- degree!secor.d and for tmee extensron at 60-degrce/second Thus )
_mdtca_tmg that_tl'_te ROM mterven_tlon may have slowed the rate of strength loss at'_.
slmrer knee aﬁgtllar velr‘s_eities (60and90-degree!sccond) whcn eerﬁpsred to the eontrol
gm;.p. Wolfson e} al.. (1996) aiso. Found that the perrdnnéncé of Tai Chi 'fom\;mg'.;;m
eonventtoml typuis of exercise interventron reduced the loss muscular strength It may._
therefore be unnecessary to test angular velocmes htgher than that observed for

movements pertormed during the ROM dance or similac hohstrc mtervemtons
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'Although Tat Cht and the ROM mtenrennon are sltghtly dtfl‘erertt, hoth shsre co.mno

; : charactertsttcs wnth regard to the slow and contlnuous ‘manper in whtch movements are '

' perl'ormed. Therefore addmg suppon o the fi ndmg that ROM may slow the rate of -

. strength loss, and could be used to maintain strength at Ieast overa lu-week penod In

| sltuatrons where the elderly individuai -is Iu'mted in whst aetwttles they can perform,: '

possrhly due to moblhty or health comphcatlons, mjury or even Itos1:ntttllsattolt1 a slow o

o gentle exerclse mterventton such as ROM may be an effective therapy for mamtatmng o :

“or reducmg the loss of muscular strength. The use of ROM also has 1mphcahons where
' mdwlduals are housebound The nature of . the ROM mterventton allows 1t o be | -
:perfom'led ina conﬁned space, v(tth no equlprnent other tharl a chalr and table requrred
. 'l_‘he actual mlerventton is also on vrc_loocassette, which makes the mterv_entlon svat_lahle -

to indiufduals without necessarily requiring an éxercise instructor.

Although there are no studies presenttng the measurement of muscular strength usmg )
the ROM mterventton, the authors of ROM dance lntegrated prlncrples fmm Tm Cht,

for the mterventlons development Therefore results l‘mm studtes presentlng Tat Cht

: lnterventnon.s wtll be used to compare with the i ndtngs from the ROM BN“P of this "

study. The ROM :ntervenuon was shown to stgnll‘ cantly mamtam lsoktneue knee.. .
B extensnon and ﬂexton at- 60—degreefsocond m.compartson to the oontrol group Thts |
finding is stmller to _thst found hy _Lart ct al. (2000) _who used a Tat C_ht lnten_renuon.
Howe\rer‘ : subjects irt this siudy sho\sed en. inerease io strength rother than _|ust
matntammg it as was the case in our study. The same study also l'ound tsokmette knee -

extension at lugher velocities to tmpnove (180 and 240-degroe!seoond], whtch m'.-.'

contrast 1o our ﬁndlngs. wher_e higher velocity strength measures did not _tl_npro\re.
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'Several reasons may be attrlbuted to the dlﬁ‘erences found between the cnrrent study

.and the study perl‘ormed by Lan et al (2000) Flrstly lhe mlervenuon was performed '

" for 6-months (compared 1o 10-weeks for thls study). thus provldmg more stimuli and a S

greater penod over whlch changes can take p]aoe Secondly. the average age of

partlclpants was somewhat lower than the sample of the present study Itis possrble that

- subjects of Lan el aI 's stody sull pamctpated in other physucal acttvmes and had hmned '

physical dysfuncnon Flnally, although the ROM dence and Tal Cl‘ll share common

movcment characterlst ics, they are still two dlﬂ'erent types ol‘ 1ntervennon To elaborate '
this pomt it has been stated that due to the movements in Tai Chl belng camed out w1th. ;
- a lowered center of gravny, and hence constant knee flexton. itis llkely that leg slreogth _
" can be developed or matntamed (Wolfson et al 1996) G:eater emphasls is placed on
the Iower ltmbs durmg the performance of Tal Ch| as compared to that of the ROM
1ntervennon. It may be benef cml _that_ pamctpants ol_‘ the 'ROM mtervennon _to '_ '

perl‘orrned other exercises, which mey eeeist in the development of lrnee _ﬂcxor'and N

extensor strength, such as regular walking.

'The ConVentnonal Exerctse group, allhough :mprovmg l‘or all posl-lntervennon.

measures ol‘ Jsoklneuc peak torque was orlly found to be srgmf cantly dlﬂ‘erent !‘rom the

Control group “for alI lmee ﬂe:uon vclocltles and for knee extcnsmn for the slowest

o loctty However, the Conventlonal Exerclse group also showed a srgmﬂcantly greater

post-lntervenuon peok-torque for knee exteoswn at 90—degredsecond compared to the

ROM group.__ For the most part the_Conve_nuonal Exercise intervention scems to be _

effective for improving isokinetic knee flexion across all of the tested velocities.

However, the finding that similar strength improvements were not - found 10 be
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signiﬁcént across. isokinetic knee extension is Iikelj 'to be comributed to by the wilhin

group. vnnabihty, lndwldual dlﬁcrence in |mprovement, and a small smnplc size, thus o o

. :'rcducmg the stansncal power to delect thesc diﬂ‘erences Thls is pamcularly evident as o
mennoned earl:er. with the ROM and thc Comrol gmup showmg gencra] decreases in -
k lsokmcnc knee torque. whale in all cases the Convenllonal Exercrse gmup was obser\red
10 lmpm\re In addmon the obscrved differcnce (although not teslcd for sngmf' cance)
bctwecn lhe groups - at baselme may have negatwely lnﬂuenccd by adj usled post-

' mterventlon means computed madc by lhe ANCOVA procedue

.P.Dw_el_‘ calculations were performed post har_.;. to 'dctqftm'_ne the mit;ir_n'um ﬁumbér of
subjects that would be required to detect lhc difference betwecn the means found by our
s_tu.idif for lower. limb Stmigth. A_Ithohﬁh this _\ias_ pérfonped prio:.-_ to commencement of
l'his.s.ludy, suﬁ' .cieﬁl uurribets of suﬁjcc@ were 'n.ot r&ruited. With ﬁis in minﬁ it can’t
be rulcd out that for some vanablcs suﬂiclem power could have been pmscnl. but the
change or efﬁ:cl size was msuﬂ'clem to be l‘ound stgmﬁcam. Nevcnhelcss calculallons
were made for all non-stgmf icant _knee fiexor and extensor strength variabies between :
) |he_ Conventional and ROM grouﬁs. and between the ROM and Control groups. Fﬁm

Table 5'. (Appéndix o), ii is determincd that had the samples sizes been .lwd times

N 'greater. additional slgmﬁcant differences would havé been observed between the groups e

| for seveml of the two-group (mdepcndem groups) compansons It is umalisuc to
- expect or even rc_cru:l group sizes of over 200 subjec_ts for relalwely short exercise _ '
intcweﬁlionh. By recruiting more ideal group sizes, say over 30 to 40 subjccfs per group
. (ﬁhich would hav_e allowed six addftiounl comparisons to be foqnd significant), and bx
selecting a morc Bomogenous grovp of subjocts. sufficient statistical power would be

derived. It must be noted that these sample sizes are baged on findings from this study
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(mcans and standard dev:auons) and lherel'o:e may not be approprinle whem the
- cxpectcd eﬂ‘ecl stze is smal!er or measures of the dependem variables sbow grcaler -

vanance :

The observed results for isokinetic lmcc ﬂcmon and exlensnon are snmlar to thal found_ .
by othcr smdles where mtcrvcnuon groups have been compared to conlml gl'oups. :
{Jones et gl., 1994; Brown et al, 2000. Weslhoﬂ' e_l al._, 2000, O’Neill et nl,, _2000).
Jon_u:s el'al' .(1994). using & low-intensf:ty, 16-weck qunventior'tql excrclse inleﬁention
fodnd ﬁ signif' caﬁtly .grea.ler improfcmem fn non-dominant knce ﬁe"or and extensor.

:sok:muc strength (i.e. 90-degredsecond) whcn compnmd to the control group, Brown

et al. (2000) found mgmﬁcam improvements for knee extens:on and flexion at 60-

.'dg:gmdsgcond but_not _at faster vglocmes (i.c., 180-degree/second) or isometrically,
using n'3_.-rp'onlh low-intensity conventional exércfsc iﬁtcrvention. lmpm\fenfcnﬁ at
hiéhér velécitiﬁ of knee extcn;'sion over an 8-week pen'od. in el&erly subjects have been
6b§crvcd hﬁ-wever. excreises were performed on pin-loaded equipment offering greater

".rcslstance than what was prescnled in the cument study (O'Neill et al,, 2000). It is

posslble that after an mlmductory period of low-intensity exercise, clderly individuals

-could advance onto more sophisticated exercises, utilising resistance training. This may

produce greater strength gains than perl‘onning Iow—:nlensity exercise interventions, all
other factors being equal, but may come ata greater risk ofinjmy or higher atirition.

With some limitation due to the lack of power and the nature of the coptrol group, the
findings for leg strength of this study add evidence 1o other previous studics, which
have aho\i'ﬁ the emucy.of Ioﬁ-intmily exercise interventiona for improving leg

st.renulh st slower angular velocities ir_u ¢lderly individuals over short period of (ime.




The fact that this and other studies utilising low-intensity interventions have not found
imgrovemeﬁls at higher velocities is likely due to (he._li_rnited number of “explosive”

lype movements performed.

Iehas been suggested that concentic siength -development is- velosity specific.

| espeeiaily' al' 'slow velecilies (.Ceyle"el' 'el." 1981) =Hé‘ﬁ'¢é,-uié performance of .sio'w:."__ -
velocﬂy muvements in -the lntervenuons wlll only produce ehanges in lsokmeuc'.
'streng1h at lhose velocmes Lramed Resuslance lralmng at hlgher veloclues may mcrease =

_ lso_kmetlc slrength measured_'at-_sl_e\Ve_r-v_elocmes _(Pen'_m,- 1_993, p._-53),' whlch _ma_y
explein the .impm\:femem_ in:_s'trength, by the Cdn\renr_ionr::r] Exercnse greup _.acr(_)s_._s the -
range of velocities lest_ed. Iis poSs_ibIe:thét' mq_gerﬁents perforrncc'l. in t_ﬁe 'c;ih-.ééﬁ_tioﬁ;t'
Exercise intervention would have been faster thar1 those nreasured in the lesls.I As.
isokinctic knee peak-torque was rneesured a.l a ma_x_ir_num. ve]eci_(y of ..]20_
degree/second, the upper velocity at which strength iﬁprovements would be obs'en"et_i
cannot be determined. Thus,'in fiture studies a greater spectrum of aﬁgular velocities
should be tested to allow the Iireits of strength improvement to be determined, and to
provide an estimate of the r.relocity of movements beiﬁg'.perfor'med within the

intervention.-

The srgruf' cance of the observed strength improvements on the performance of

activities of daily living ofelderly mdwlduals is not known The functloual 51gn|ﬁcance o

of st.renglh changes has also been questloned by olher researchers (Brown etal., 2{}00)

It has been suggested that many dally ﬁrmtlonal aclwllles are performed at veloemes of

appmxima(ely 60 to 100 degree.-’second (Judge, 1993) Obsenred ﬁndmgs ln lsoklnellc -

knee flexor and extensor slrength of this sludy wouid generaliy suggest lhat some.'
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improvenienl in the pérformance of daily-ﬁsnctional activilies-is pbssible; 'Howéver,'

: obsenfed measures of funcllonal ablllty |n ﬁns stucly do nol mdlcale strength

: ':mpmvements as bemg mﬂuentml A greater absolule change in stnength may need lo :
occur before posmve ﬂow -on eﬂ'ects can be observed m funclmnal ab|I1ty Conversely,_
' lt may also lndlcate that muscular slrenglh at lhese velomues 1s not a component_.'_____

';_ ‘"effectmg perfonnance on the funcuonallty tests._ Thls may be brought about by_-

:lncreasmg the mtensuy elther by addlng lhe number of repeullons perfdnned or welghl:__ .

-Ilﬁed or by mcreasmg the frequency of‘ exermse sesswns perfon'ned m the L

'mtervenuons. :

. The: Iong-lerm effects of low-mtensny con\fenuunal exercise mlenrentwns are less well_'
unders(ood Itis llkely that cellmg effect in the devclopmenl of muscular strength may
occur in these types of interventions when implemented -over an exlende_d d_urauon.
Particularly when the exercises themselves are self-paced and additional dveri_oad is not
.prcsénted, where changes in exercise intensity, typ;:, and frequcn:cy_aré.not made to
meet the physiological improvement ﬁf the individual. It is possibl;i-.. that I;Jw-iﬁtensity
conve.mi'onal-c'n" holistic. interventions like those 'presemed.iﬁ ‘this study could be
implicated as inlrdductory exercise fér several weeks, before éldérly‘ indivi_duals.
progress onto mo.re advancgd (i.e., higher intensity, use of resistance machines etc.).or
personalised interventions. [t appéar’s therefore thai Iqw—in_tg'nsily' exercise inti:r?en.lions
lead (o iéokfne(_if: strellg(h de\félop r_n'eni at slower rather l_hanlfaSl'ér 'an.g'_t'l.l_a_r-\éelcm'i(ies..
This s i'mponaui as eldé'rly individuals, pa&iculaﬂy with adverse health i'ésucs that rﬁay

' excludc them from partlc:patmg in more mlensc mtervenuons, can: sllll benef t from :

IOW mlensny ll‘ltel’Vel‘lllOI‘IS.
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" The Con_venu'onal' Ertercir.e_ i_ntervention, although using only light resietance was able
to provide enough stimuli to induce some tstrength adaptations. This is promising as the
exercises lhe.mselves tvere ‘mainly .self-paced in contrast to the ROM: inlervehiion, '
| which is performed al the pace of the mstructor The format used wlth the Conventlonal '
: Exercrse lntervenuon, whereby the exercrses were replaced wlth Y new set e\rery smh to _.

sevemh sess:on, provrded a greater vanety ot' movements and may have facnlrtated"

'strength |mprovements This is in contrasl. to the format used by thc ROM lnlervenllon, o

' where the movements perfonned remalned unchanged for the entire lnlewentlon, wlth-

only morements in the number of re_petl_tlons performed.

The ROM_ intervenﬁon did not involve a vast q_uantity o'f'.rnoveme_nt's for the lo_v.ter
limbs, therefore presenling greater stimulus to the upper body. As this study_only
concentrated on two strength assessments (i.e., knee ﬂexor!é)ttensdr and grip slrengttl) it
is possible that strength improvements could have occurred for other muscles of the
‘body whioh were not tested. Therefore it is_neceesary to meaeure. muscolor .etren"gth at
other joints to provide better detail of whether the ROM intervention does o does not
improve muscular strength in eld.erly individuals. Paﬁiouler.ly as the tests of 't_lte current

may not have been specific to the movements undertaken in the ROM interventi_on

5.3.2 Grip Strength
Grip stren'gth is essential for performing activities, which require a “po\#er grip” suchas -
using a hammer,' gripping a handrai, Weeding, uSing a shorel éto - Hence" reductions'in
grlp strength carl potentlally negatwely mﬂuence performance of many normal dally
'aotwlttes .This study found that dommant grlp strength was srgntf‘ eantly greater post-

. rnterventron for the ROM and the Cornrol group Tlns was due to al reductlon ot‘ '
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dommant handgnp slrength m the Convermonal Exercise group, _wllh aooompanymg

small mprovements in both the ROM and Control groups ThlS f‘ ndnng is questlonable

pamcularly as’ no d:ﬁ'erence was i‘ound between (he EI‘OUPS f°f non-dommant grlp :'. E

) -"strength It would be expeoted that lf lhe mtervenuons were o have a true effect on gnp:."-

fstrength lhat both dommant and non-dommant grlp stnength measu _”s would show S T

. snmllar changes A non-sngmf cant ﬁndmg m gnp strength wnh lmprovements m:

.strength of‘ other muscles has also been observed (Rhodes et al,, 2000_: Hauer et al. AR

2001) This mdlcates that strenglh lmprovemenls may only be idenllﬁed across Jomts _ ae

lh_ata;especlt' cnlly tramed.. =

_ Reasons for thls observatlon in the current study may 1nclude meesurement . or'
mslrument error however, the method for measuring grip stnength and the dynamometer |
used, remamed consistent across all trials, Therofore any vanab_!hty wo_u_ld-have hkel_y_ _
been presented in the resul_te of ali groups, had it been a r'najoe in_ﬂuentie_l factor. Fallgue
may have had some inﬂuence on gﬁp's(rénglh. This may be apparent, as the varigbility
within the «.e.wennonal Exerclse group is small suggestmg that the group as 2 whole
behaved ina 5|mllar way However, the pOSI- intervention testlng was performed wllhln
several days followmg the last exerclse session for all groups, which: under the
ctroumstances should have been enough time for recovery had muscles of the wnst and
han_d become-f_atl_gued after the exerclse Sessions. However, sub;ects wlt_h_ln the same
gnoljp were not néc_essaﬁ'ljr tested on the same d'ay', hen_ce the aliility to recov'_'el_', and the

: ti.me between the Iase ex_erc:'se session and the test session mny hove been an inﬂuenc.ing ;

factor at an individual level, -
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An observed lmprovement in gnp stnsngth for the Control group may mdlcate a'

confoundmg mﬂuence such as the posslblllty ot‘ a Iearmng effect, It is concewable that

members of the Control ‘group could have performed exerclses S|m1Iar to those of the .

1nterventlons, agalnst the request of the researchers, lnﬂuencmg the results obtalned .

However, had thls takerl place it ls proposed that assoolated changes'm other_' L o

.physwlogwal parameters 51mllar to the other groups would also have been observed |
: .The Control group in (htS study was not reqmred to keep a pam(:lpatlon record of dally
physu:al actwlty or exerelse Hence thls prevlous pomt IS only speculatlon and cannot -
be proven from thls |nvestlgatlon The major reason for f’ ndmg a 51gnlﬁcant dlfference
is due to the deehne of dommant—grlp strength ln the Conventlonal Exerelse group o

rather than an mterventlon mduced lmprovement in the ROM group

_However, the positive influence of the ROM intervention on grip strength _eannot be
ruled out entirely, The ROM intervention was originally designed for s'ufferers of
rheumatoid arthritis, hence, it |ncludes several movements that spec:ﬁcally focus on the
development of joint mability of the hand and wrlst It has been suggested that reduced
_moblllty of the fingers are influenced by a dee_rease m.pmeh f‘o_r_ce_:(_Rang_a'_‘a(han’ '.
Siemionow, éahgal, and Guahg,- 2001)_.'Therefore, 'improueht'ents in hand niob_itity of

the ROM group may have consequently caused improvements in gdp sltrength. '

Overall, grip strength measured for the non-dominant hand ‘was Iower_t_han that of the
dominam. hand. Non-dominant grip. strength showed. no differenice between post-
1nterventlon means of the three groups whlch in thls study probably prowdes a better '

representatlon of the ‘actual changes that were Ilkely to occur as a causc of the



interventions, Hence the effectiveness of measuring grip strength as an indicator of

change in upper limb strength in an exercise intervention is questionable.

-_Severa] studles have found no. change 1n grlp strength whlle muscu!ar slrength has been i . o

. obscrved to lmprove at o(her _]Ollﬂs wuhm the body (Hauer et al 2001 Lazowskl et aI

. 1999) Bnll et a] (1998) found a: sngmf cant lmprovement m Ieﬂ hand and not ngh

U hand gnp strength m elderly subjects Wolf et _al-‘(1996) ﬁaund 2 decrease n grip

' strength aﬂer a: lS-week Tal Chl mterventnon, bul concluded that decreases m the;Tal'- : Lo

Y Ch1 group was Iess than that_ found m balance trammg and educauon groups, gtdlca z
(hat Ta: CIn could slow the d;'.creasc m gnp strength A_ reason” : is T _' was ol
| provtded glven that actiwtles to 1mprove gnp stt’ength werc not performed dunng the o
-mlervennon The cun-ent study, w1th ewdence from: lhe studtes rewewcd mdtcates that
exemlse mtervenllons do not necessan!y mduce mpmvements in- gnp-strength In
addition, 1:mp1_'ovements-|n grip strength are o_ﬂen observed to be dlt_fnl_'nnt_ bc_twe_en left

and right hands,

Although grip strength has' been shown to be a predictor. o_f'-: _snlfvi\t’c_l_l :and_nlqnaltty
(Lnuhanén etal, 1995; Rnntane_n:_t:t al,, 2000)1ts u_se'n's-'n méas‘n_l_;é{b_f‘ lhe _gﬂ‘et_;t_i\_rénnnn

of !ow-intensity interventions in e]derly tndii'idnats ma’y' not 'nmvidc accurate. .in'd'ic'ator _
of the effectweness of the mterventlon If mpmvements in grlp stmngth are pan of the :
anns of an exermse mterventlon, then actw:tles themselves should focus upon remstance :
and moblllly exercises Df the hand For measunng the change of muscular stmngth
olher measures such as hand held dynamometry (1 e, measurmg 1sometnc strenglh :n a

-f' eld settmg) or 1sok1neuc dynamomeu'y {u: to rneasure ccncenlnc eccentnc and_"..' .'

1sometr|c streng(h ina Iaboratory settmg) should be adopted

)



5.4 Balance

Clinical and laboratory based assessments were u;sed to examine balance, representing
activities d.uring normat daily living (Eerg Balance Scale). N_ei.ther the ROM
_ intervention._nor the Conventional Exercise intervention improved the balance ability
meé_sured by fhe Center of Pressure (COP):or the Berg'_Bal'g;_n_ce St:;a\lc (BBS) in the
elder_ly _subjgcts,_. This may be the result of several factors including; the performance of
: non-;ﬁeéiﬁ;: l':'aa_lané:t_*.. éxeréises,during..l'he intervention; minor o_.r .ﬁlnctioﬁa.l iﬁigniﬁbant
: iﬁlp_;cvéﬁfcﬁ_ts.in'I@we_r-Iimb:.st_repgt_ﬁ%-.h_ig_her. level of balance ability at baseline; and.

" possible insensitivity of the instruments used to detect small changes in balance ability.

' Se\'.r'ei'.él_ ;eas'orié may éxﬁléin why th§ inler:v'.:_entibris o_f‘ thc ﬁi‘és_et_ﬁ study did not imﬁféve
'post.urél stabilitj. Balanc? is a njﬁl.t.'i;componen_l b:ii‘ame.ler_ eﬁ‘éc_téd ._'by: sé\%efal
physiological influences (Lord, _Clar_k, and "_chsier, 199i). It is. ppsSiblt;'thal '_.lhe- |
interventions of this study did not provide sufficient stimuli for all systems inﬂu_encin'g.
balance, including.Sénsory (visio.n, tﬁh&,-prqpribcéplidn,- vibration sense, vestibular
s_ense), Motor (muscle s'lreﬁglh' and neuf&n:luscu!ar conlrﬁl),- aﬁd Central’ Ner\;'oﬁs'
{sensory aﬁd motor factor integratic_:_n) syét_éms (Lprd etal., 1991). The Subjects inﬁlﬁdéd
in this stuﬁy als_d showed.hig.h.bal';ciné_e ability at bas#liﬁ: (as seen in t:h'é. Berg Balance
Scores). -Alt_hpugh partialliy _relgtéd, this ma_ybe reflective of .thc_ fgci that 5.‘?% of
. subjects fepuﬁéd falling. in the '3.:.m0ntl_i§ 'pr}o_r-lo the study, However, in t':i.)r__lﬂi'c.l..wi-lh
tﬁis fi nding; it was ﬁbserv;ed 'lhat the majdrity of Subjecls \ﬁe;e Indt able to stand on o:ne-' B
Ieg for 10 seconds. Low. um pedal stance llmc has been shown to. reﬂecl physucal

: ﬁmctmn, ba] ance al:nluy and the occurrence oi‘ falls in lhe elderly (Vellas et al 199'? E '

Hurwtz et al 2000) Had a greater number of Sllbjects bcen able to balance on one-leg B

.Iong enough lo allow suﬂ' cwnt force platform data to. be collec(ed changes as of a.
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result of the interventions could have been analysed. It may have been more suitable to
test a greater array of postural stances including standing on different surface types or

. even testing reactive balance as a result of external perturbations.

Another factor that may have eventuated to the non—signiﬁcant observotions is the types
of instruments used o assess postural stablhty The BBS whlch measures both statlc_ '
and dynamic postural stablhty, may not be sensitive enough fo detect small changes,.
parucularly in high funcnontng elderly individuals (1 ., concluded by the findings of |
fast TUG tlmes and modest BBS scores of the cunent study) Brauer and colleagues
(2000} provnde evidence for this aﬁer reporting thal the BBS was not sen_s:twe enough.
oredicl falls in coml.nunity-dwe.lling elderlf wonien. Howevef, content of' the instrument
may not be related to falls. Nevertheless, the BBS may be more suitable for deleciing
differences be_tWeen low and high ﬁmotional elderly individuals and in cross-sectional
studies where individuals of different ages are compared, and between group variability

is normaliy greater.

No difference was observed in the variability of COP variableo, suggesting that neither
of the interventions improved postural stability, Pmolems encountered during ihe data
collection stage of this Study meant that only COi’ data in the medio-lateral plane was
obtained aod analysed. It is possible that changes may have occurred in t_he anterior-
posterior plane. Unfortunately at present there is no agreed “gold standard™ or criterion
. measure of postural stability, meaning that some instruo‘lents may not be Sui.table for dli_

elderly individuals.

94



Activ.ilies within the interventions themselves did not_focus on cieveloping balance, bui
rather measured balﬁncé as a poésible adaitional benefit of éerforming the exercise
interventions. Multi-dirr'i.ensional interventions that have not included stféngth teaining
.have shown positive balance outcomes (Grahn Kronhed et al., 2001). This may indi_cél.e_
thai strength training alone does not _improve balén_ce, but .inst_ea'd may cm.itx.ibm.e'to_' it. |
This study shows that muscular .stre.n.gt_h improvement of the lower fimbs does not
:neéessaﬁly lead to increases in pos'_t_u.rhl sfability, ﬁm;lbulariy if the changé in strengt_h.is_ _
sr.na.ll.. As acli\?iﬁies perform;.d by the subjects were npn—speéiﬁc for improvi.l;_g; béla_née, .
it i likely that preater increases in lower limb strength are required for there © be

.improvcméms in postural stability, particularly in non-frail elderly individuals. . .

Other sﬁl&ies have found mixed resulis for balance versus strength following exemise
interventions, I_lubenstein et al. (2000) fouﬁd no improvement in balahcg, _wiih o
accompanying impro,vemeﬁts in isokinetic kﬁee extensio_n ~and ﬂexion. (i.t;:., 60-
degree/second), using the Performance Ori.entated Moﬁility _ Index (POMI). .Thé
magnitudé of change in strength was sl.ighlty highér .thar_l that shown by participaﬁts in
this stqdy. However, supporting findings by this studj; that smail improveménts inknee
flexor and extensor strength do not resuilt in changes in balance méas’.uréd by the BBS ﬁr :
postural vari:_ability. as measured by the standard deviation of the COP. This at least

appears to be trae for higher functioning elderly individuals.

Significant differences were found for the BBS and other balance indicators in a studs".
by Brown et al. (2000) where subjects were. also reported to have improved isokinetic.
knee extensor and flexor stremgth tested at a velocity of 60-d'egreefs_écond.'- The

magnitude of strength change was not overly different to that measured in this study for
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.the same velocities. AIthpuéhin .conufast v)iih findings of tﬁe pr_esent- study, B_r_o_wn etal, |
..(2000) used subjects Who.we]'e deﬁned as a physically fmil, detennined_.by _Iow.ecq.res
-they heei at_:l'l.ie:\'.re'(.i on the PPT. _Henee, ihe saliz_iple overall wou_ld "likel}; bave had

'compromised postuml' siability at-baSeline anel therefore more likely -. to sﬁow
_ 1mprovements wnh the addmon of an exerc1se mtervenuon Subjects in this sludy :
appeared to be higher functmnmg than first thought therefore less likely lo show

i 's:gmf_'lcant lmprovements. .

Postural stability is related to falls in the eldeﬂy, which leads to feriher health -
|mpllcatmns such as reducuons in further physmal actwny (Tmem et al. 1994) Tlns is
a parameter thal should be of‘ foeus when demgmng exerclse interventions, partlcularly
due to the high numbere of injuries occurring as result of epl;u@es of peslural instability -
(National Injury Prevention Plan Priorities for 2001-20b3). Speciﬁc, ex_ercis.e_s_'. sﬁould be
perfoﬁned to improve-balance in addition io others that focus on stren'gth., ﬂexibi]iey,
and cardiovascular fitness, Activities that train the visual, vestibu_l_ar,_ and 'sbmatosen.sory .

systems should also be incerpora(ed (Shurhway-Cool-gand Woollacoft, 1995),

Several aeti.vities that specifically target po.srural stability should be in(_:orporated; with
it be.ing suggest_ed that dynamic (e.g., tandem walking), rather than static (e-g- sfanding)
poetufal exercises be performed (Gardner, Bt;ehner, Robertsbn, Carhp.bel'l, 2001); The
types of activities that may be perfoﬁned to impfove ba[ahce"include; sit—tp-slaﬁd;_
backward \a;ralking; walking and turning around; sideways walkiﬁg; tahdem'stance;'
tandem walk heel walking and; toe walkmg (Gardner et al. 2001) Thesé activities can
' be performed at different. levels of diffi culty dependent on the balance ablhty of the

' mdlwdual or group_(l.e., usmg support, mcreased number of repetltlons etc.). A_ddlllo_nal
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specific activities for improving ‘or relt'ai_ning balance should .bg 'i_n:_:lude_d_ with

‘interventions such as those used for this study.

Post hoc. sample size calculalidﬁs were perfontted to 'dé'tenninc' the “n” i;equired to find
signifi cant dtﬁ‘erences between the conventlonal and ROM group and the ROM and :

control groups for vanables of postural stabthty {Table 6-Append1ces C) The sample

SIzes were calculated usmg the effect sxze and vanablhtv observed between baseline ancl L

'post-mtewentmn of thls study Therefore the sample sizes calculated should only be :
uset:l asa gulde. | | :
g
-The sample st?es_wére b:'ised. on unectual' variances, t_lte .ntéans ol'_tsgt_*vt’;tl tty this.s.tudf,
| w1th an alpha of 0.0_5 and péwer of 0.80, 23 subjects per grotlp wt)uld .have. been '.
requiced to find a statistical siéniﬁcant_ differertcc..between ._the C.t;hve'tttio.nal-.-E_:tt'.rcl'se'
attd thé ROM groups for the BBS. Thirty-three subjects would be neede:d in each group - |
to finda statisticzt]ly sigrtiﬁéant différ_ence betvtreen the RbM antl Cc_mt_rol groupts for the
BBS. ‘The number of sut:jects i-equiféd to detect statistically sigm'_ﬁcatut dii.'fe.rencets for.
COP and especially for C.OP.with eyes closed is targe and W(.)l_lld.. be considered
_ unréaliétic for future study. This provides'additl'onttl evidence that the sample sizes for .
this study limited the number of stattsticgllj'stgttiﬁcant differences obscnréd,' at least

. with regard o the strength variables and the BBS.

5.5 Functionali
Results from the Timed “Up” and “Go” (TUG) indicate that, fanctional ability and
 mobility did not change as of a result of the exercise interventions. This is possibly due -

to the specificity of the activities performed within the interventions or due to the low
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- TUG umes measured at baseline, Hence, the TUG may nol be sensuwe enough to

detect changes in hlgher funcllomng elderly mdlwduals

_ The ROM intervention included no wslki_ng;'and only minimal translational movement

from a sining toa standihg position, Th'e improvéme'nl in knee flexor strength at 60 L

degree/second did not influence the perfonnance of the TUG by lhe ROM mlervemlon'
group Thls is could due to velocities of movemcnts performed durmg thc TUG are at

faster veloc_mes, than tiose which were tested for strength i m thls _study.

The Con\{edljodal _inidfve_nlidn inciuded some walking asiivilies, the core o.f. the
exerciées' perfdrmsd w.e'rs slrengtﬁ.bassd. Only smdll cﬁauges in I.eg.stren'gth were.
observed and it is unIikéIy that the Conventional Exercise intervention would have had
a s:gm ﬁcant impact on the TUG oulcomes This is also seen in the Control group where
Iowcr measures of leg strength dld nol equate into slower TUG times. Although the
Conventional Exercise group did show some indication of leg strength |mprovemt_:nl at
higher angular vdlocities itis stiil lik_ely that these velocities were slower than lhose,

winch would be required for movém_ents performed during the TUG.

Another factor mﬂuencmg. lhe non-mgmf' cant fi ndmg between groups for the TUG
followmg the. mlervenuon could be bccause of‘ the fast t|mes recorded at basehne
Tn'ned “Up” and “Go™ times recorded by elderly individuals from other studies have
varied wnh baselme times from 8 to 33 scconds (Steffen, Hacker, and Mollmgcr, 2002
: _Lazowskl et al,, 1999) The baselmc results rccorded by subjccls of the present study
(baselme average of ll 2 seconds) |nd1cate that thls samplc was gencrally al a.

compelent level of funcuonal ability,
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Changes of approximately 16% in TUG times have l;cen found in elderly-individuals
showmg high bascline times {Lazowsk: et al., l99.9)’ with 'imaller t:hanges obscrved
whcn baseline times have beerl lcss (WesthofT et a! 2000) “This range In SCOres across
bludles highlights the helemgenen(y in funcllonal capaclty of elderly subjects, as well as
_ suggestmg that changes in functlonal capacny ‘are more - Ilkely lo be observed in
samples, which show dchlency in functional abnluy Thus, parﬂy explaining why no-

changes in thc TUG llmes were ob'icrved for either i mlervenlmn in thls s!udy

"The Ph'ysi_c_al .Pcrf(.)nnﬁnce.; Test '(PPT) was also includ_ed in*.lhis study io assess :
functional ability ﬁqwgﬁr. testing a grcaicr di#ersi(y of movements ;:_ompa'ré.t.l to the .

TUG, Thc'P.P_T'scores w;trc i’oun_d to be greater in _ihc _Coﬁvcntio_nal. Eker.ci.se group K
_co'mpﬁred 1o the ROM and the Co.n_lroi groups howevér, (_m_ly signiﬁcéhlly different to
the Control proup. Thé difference between the Convéﬁlional Exer;:ise gmup and the
ROM and Control groups for the PPT post-mtervenuon scores were 3 5% and 9 4 %,

_ respeclwely

S;:veral factors may have contributed to l'he:. PPT scores ob.!aingd'by. the groups. Fﬁstly
thel;c appcars to be little or w0 leaming 'eﬂ'ect' as lhc Cbmrol gfdup shoﬁed no cﬁange iﬁ
the mcan PPT score. The Convemlonal Exercise |mervenl10u group showed a
algmfcanlly greater posl-lnlcwcntlon PPT mcan, which could bc attrlbuted to the
. greater dwersuy of movements performed and the inclusion of activities invo Ivmg lhe_
use of Ilghl rcmstance For exnrr'ple the us::d of Ilght resistance for both blccp curls and
.fronl raises could assnsl Wlll’l tasks such as [ifting a book from walsl levet and placmg it

_on a shelf at head hlgh. Moblllly exercises for the shoulder joint could assist wllh the



-ability to put on a coat or jacket. Hence ‘the use of the PPT as an assessment tool may be
mare Spcciﬁc to the types of activity performed in the Conventional exercise
imem:riﬁon_ (i.c., similar movements are performed for both the intervention and the

test).

The :Cbnvémional Exercise intervention is more effective for imp}qvi'n.g_fmctibnal_' '
. - ability, allhough not signiﬁﬁﬁnlly mofc s0 tﬁan the ROM_ i_|.1le.r§.f_cnlio_r.'l. An approx_i'malé |
. lO_%_gréaier _post..inlcr'\n.'emiqn score fc_nr the Co'nvenQion:al _Exercise: group compared to
ihc 'Cof;lrol group indicated the cffectiQeness of thé former for'_.impro:ving _func_lio_n;ll 3
abilities found _oﬁ the PlPTL Ho@év;r. 'the'impact' of lhis_d_egree of impmirenieht'iﬁ lﬁe
ds_;_i.ly. fﬁnélioﬁing of ciderly indivi_dijals cannot be estiﬁ\ated f'rom.lhis émdf.- It has b_ecn'
found_ihal sui:jcct_s with poor [;crfonnance on the PPT (i.e,, 8-item version} ﬁdvg been
shown 10 improve the g@test following a low-intensily exercise inler#en'lioﬁ (King, -
Judge, Whipple, and Wolfson, 2000), However, this cannot be assunieé. as f:ost_-
: intewen.tior.ls scores were adjusted for.baseline'di'ifefences. This study suggeét_s is that-
the Convenliunai Exercise .intervention induces positive chﬁnges in functionality (.'at
least for those activities measured on the PPT-) compared to participating in no cx.ercisé_
intervention. Thl;. performance of exercise should be seen as a necessity of mainl.ai'ning

functionality and potentially independence in the later stages of life.,
$56 Limjtations

This slu'dy' presents several possible limitations. Firstly, an effort was made to recruit.
subjects who were characteristic of elderly individuals within the ﬁopulalion (e., ii_ving
independently, receiving living assistance etc.). Howevér. when recruiting vo luntoers, it

is possible that the subjects recruited are those who are in less need of the exercise
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interventions as individuals who choose not to volunteer. It has been suggested'lhat
volunteers somewhat differ from those who do not (Elwood, 1998, pg 62). This effects
the §xlemal validity, as results of this study can only be generalised 1o those elderly

individuals who are likely to be volunteers for studies such as this one.

The selection criteria used for this study may have biased the rgbruitment, as less
functional individuals (due to self-reporting multiple health issues} may héve been
excluded due to the exclusion criteria. Although an important issue, it is difficult to
overcome this bias as many ethical considera;tions influence the criteria used 1o include.
or exclude subjects. This is particularly true when components of the smdjk may'. putan

individual at risk of injury or health complications.

Baseline results of this study suggest that subjects who volunteered and subsequently
were included in the study overall showed moderate to high functional characteristics, at
least for some of the tests (e.g., Timed *Up” and “Go", and Berg Balance Scale). Thus,
influencing the extent to which the results observed could be generalised to the entire
aged population, The results therefore, more accurately represent elderly individuais
who are mdrc functionally capable rather than the stereotypical elderly individual. This
is an important, as a less functional group. of subjects would show a different response

to the same exercise intervention than a higher functioning group.

Secondly, the resulis of this study can only be generalised within the contexts of the
swidy design. It is difficult to determine or even assume whether the pattern of
physiclogical improvement would occur over a longer study period (i.e., 6-months to a

year). Hence the results of this study can only represent what may occur over the short-

101




term (10-weeks) exercise intcwenﬁon and no longer. The same constraint also applies
to attrition and compliance observed within this study. Therefore as this study is limited
inits ability to forecast physiological and 'a(tritibn!compliance putcomes over a long-

duration it may be neée_ssai‘y' to design future studies to overcome this issue.

_ Finally, _stali'_slica] ]:_iowér fof. mo.sl meas'.t.l_rcs was 'il.ls.ufﬁcient'td dctt%ct ﬁc stnall r_eal-'_
effects 'brought..about b)} thé in(erveni_ions. The.response of the ;ubj.ecls recruited may
 have ha&_a bearing on this. Tt was ex;iect_ed-gha: the individuals recruited for this study
would have been of lower functional abi_llit_y, and more likély to show _gfealer |
adaptations as a result of the interventions however, as mentioned this was not the
situation. Higﬁer functioning individuals are more likely to. show less change than lower
ﬁ.lnctioning individuals given the design of the interveniions used. This éaused_smaller
intervention effects to be observed, and requiring more statistical power to be detected.
Insufficient power was evident w_lien groups shoWéd- overall changes of outcome
measures in oﬁposing directions (i.e., increase versué decreases) yet were still not found
to be significantly different, In addition the u_ncxpe.c(ed results obtained frorﬁ the
Control group (i.e., loss in leg streﬁgth over only 10-iweeks), highlights how irregular
outcomes may be obtained if s#mple sizés are two small and/or how mean scores can be
biased by inconstant changes (with rest of the gfoup) i.n enly a couple of subjects,
Thcrefqm; recruitment of a larger .sal.nple, henée- d&_:cfeasing within group variability

would have improved statistical power.
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5.7 Recommendations

Given the limitations of this study, the € f'ndmgs of this study should be interpreted with
caution. Sevcral recommendauons can be made, of which can then be used. for future'
study demgns investigating similar issues. The followmg recommendauons may also be

useful should the interventions of thls'sludy be implemenled in community sntuauon.

Study Design. For future study designs it is recommended that exercise interventions of |
longer duration be implemented, with repeated measures of physiologicai v_.rariables' and
attrition and compliance performed. This will allow the long-term effects of both the

conventional and holistic exercise interventions to be determined. Repeated measures

will make it possible to determine when the interventions are most effective for -

inducing physiological changes or if these changes are continuous with the increasing
length of the intervention. A longer intervention period will also allow attrition and
compllance over the short and long terms to be mvesngated This is lmportant as

underlymg influences may dlffer depending on the length of the intervention,

Sampling. Based on issues of sampling and recruitment of this study it is febdmmendgd
that a larger sampl_e_ size be used and a mt:)re represenlive' sample be recruited, This
study showed lhat. even with advertising to over 900 potential subjects, lhis. does not -

guarantee a sufficient _samp_ic size, Other me.lhods other than rﬁa_iled invitations and
in.fofmation flyers, or recruitment over a longer dufation niaybe re:quirécl_;o attract more

elderly volunteers from the community, to participate.
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Obtaining a larger. sample size, in most cases will provide less variability, and will
.impro've statistical power. In addition .it is also suggesled.tlwl_ Ilhcj _grbups Ee Strall;ﬁét_l_ by
functiona.l ability, age, and evén'Body Mass Index t§ détermine thé effects of the same
exercise inlérventibr_ls on e!deﬂy indiyiduals with dif‘ferent cl;amctéfi;siics; Hence _tﬁe
specificity of the _exerci.se. interventions can be established in diﬁ'ereﬁt segments of the
aged population. Future stu(iieﬁ may .also. ‘want to delc_rrhi_ne the charﬁct_er_iﬁics and
reasons of eldé'rly individuals who choose not to v’olhnte_ér in exercise inlerventio_ns.-.
This type of research design wouid also rcqu.ire a larger sample to be recruited, but will

improve the generalisation of the results,

Moreover, it may also be beneficial to measure baseline physical activity fevels through
electronic means (accelerometer) or by self-report (questionnaire or interview) to
determine how sedentary the sample is. Hence better knowledge of the characteristics of

the sample can be obtained and improved inferences can be made.

Interventions, The_inlerventions presented in this study were deliberately designed to be.
of low-intensity. 'fhe exercises of the Conventional Exercise group were designed to-
represent what elderly individuals in the community or aged settings, may perform, This -
was necessafy as the ROM intervention was aiso of low-intensity and _t_hi's'.study was
designed fo compare an .intervention that is 5Iready'perf6nned by e_lﬂerly individuals:
(i'..e., Conveﬁtional exercise) to oﬁe that could be pérfor_a_néd in fhe future (e, ROM
daﬁc_c). Although both are low-intensity, this is not .easily 'qﬁﬁmiﬁed ' through
oﬁsewation. 1t is therefore recommended that for two different types o'f; interventions o

be compared accurately, a method of quamifyiﬁg the amount of work performed in
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each, possibly through the use of motion sensors is required. This will assist in réducing

the issue commonly defined in layman terms as “comparing apples with oranges”, .

"The ihtel;ve_ntions pfomoled in this study were Speéiﬁc to mobiiity, functi.onalily and

mﬁschlar slrengfh d&elopment, purpoSer' ignoﬁng .any cardiovascular qompo'nﬁnt. In
addition the activity promoted aione did not meet the minirur level (30 minutes daily

~ most days of the weék)_ of physical activity i’equiréd to accrueh_eal(ﬁ benefits (Eggeret
al,, 2001; U.S. Department of Health and Huma_ﬁ Seﬁices, 1996). In communfty.
setlings, additional physical activ;rity should also be promoted to complement
interventions similar to those conducied in this study, to encourage pﬁr_licipaﬁts to reach
sufficient levels of physical activity being promoted within the United States (U.S. '

Department of Health and Human Services, 1996) and Australia (Egger et al., 2001).

The method of familiarisation of the testing procedures may have been inadequaté for
the sample of this study. Although, several trials of each test were.provided before
actual data collection, the subjects .inay not have become accustomed to the tests
undertaken in the trials provided, Hence, learning effects may have been takmg pl.ar.:e
during. the actual cdllect_ion of data. Although the same prqceduré for _teéting {eg.,
number of trals etc.) was undertaken it might be moré accurate to allow a
familiadsétion session (i.e., on a different day to testil_ig) to také blace seﬁarate from thg

collection of data to be used in the study,
Both the Conventional Exercise intervention and the ROM dance could be used in any

aged setting. However, due to their low-intensity, it is recommended that the

interventions be prescribed for individuals beginning exercise for the first time or after
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an .exteﬁded durhtion of .limiled. physical activity involvemeni. It is possible lhat
' mdlwduals could perform both types of mtervemmns at the same time, in order toadd -
_ vanatlon and possmly lmprove comphance and lower artmlon Although it is likely that
' grea(er gains in physnologlcal funcl:on would be brought about by mcreased mtensmes

of exercise. The llterature tends to mdlcate that the long- tenn benei' ts of exercise

-mterventlon_s of different intensities is relahvcly u;lderstudled in the elder_ly h(_)wever, . _ '

 exercise of gﬁaater intensi.fy éppears to bmvide largef Iim]ﬁmverﬁents'in phyéiolqéical
function in the shqﬂ-tenﬁ. Hencq, it mﬁy be .more pmduclivé for lhé e.lderlj,' indivi&uéls,.
after performing an introduclory_period of e;xercise using the two intérvenﬁhns of this
study, to advance onto more physical activity or exercise program with increasing

overload to cause contineous adaptation.

5.8 Cnnclﬁsion

This stlidy found that fo.r the most part the ROM and Conventiona_i .inlervent.ions are not
significantly different .in cdinﬁliance ar physiological function when perfbrmed for
10-weeks. However, it cannot be said that they .are cqually- effeclive for improving
physmloglcal function partlcularly Ieg strength as on most occasions the ROM group
actually showed declines in strength This stucly allhough not fi ndmg such dlﬁ"erences
statlshcal_ly significant, does indicate that further study is rcqulred to establlsh these
diﬁ'erences, thus determi.ﬁe lht;, efficacy of the ROM intervention as an _activily. that .

should be used by elderly individuals.
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The present study assessed phys_iolo'gicgl function as the pérfonnance. of only three
diﬂ'el.'e:I.lt.. pararﬁétérs including ét;englh, balaﬁcé and _ﬁmctionality. However, ;_ather |
parhrﬁ_e.ters é.uch.e.xs cardiovasb'ulér f;ltﬁe_ss and ﬂéxibilify also t.'.::o.mributu:a lo_phys_iological
' funélioh_'and to the performance of normal daily activities;..'l_".he'refdr_e cliangﬁs'in other
para'mc;ters that may have goﬁe umﬁéasufod, may have poss;_ibly _impro'ved asa resylt é_f
the interventions. Hence, the results can only be generaii_sed to. ;:aﬁySi.olu'gica'l_ fu_nc'ti_on :
defined by _ﬁ{e parameters measiired by this study. All phys{olo_gical parameters need fo
be measured during intervention sfudfes to understand fully the péter_itial hea'iih bené.ﬁts
that may be provided as well as establishing which parameters most influence normal -

daily living and function,

In conclusion, although caution should be taken in interpreting the findings of ihis '
investigation, this study has shown that short-term low-intensity exercise interventions
are eﬁ'ective for improving some parameters of strength ﬁn_d physical function in elderly
individuals. Although for the most part no significant differences existed betwéenl the
ROM and the Conventional Exercjse groups, wiih the later seeming more beneficial for
improving physiological ﬁmction, while the former to a certain extent is Benefi_cial_“for .
maintaining pﬁy’siological function. However, further invest.ig's;i_tion is reqﬁired to
determine lhis. Essentially, this study shows that the pqrfonnat_lce of exercise whether it
is holistic .or conventional has some positive outcomes for elderls' "indi.'vidu:.als, compared
with performing no éxercise. Hencé, participation by the elderly in any physical activity .
regardless of frequency, and intensity, maybe in itself enouéh o cause improvement in

physiological parameters.

107




The ﬁndmgs of thls study do not support the hypotheses whlch proposed that the'

: Convennonal Exerctse mterventuon would be' 'more ef’fecuve : f‘o" i nprov

' :':thSIOIOglcal functlon than the ROM mtervenuon, and that lhe ROM mtervenuon '

- 'would show hlgher adherence and lower rates of attntlon compared to the Convenuonal_ ) _ SR

: Excrmse group
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APENDICES

A



Parameters of Effectwe Exercise Programs in the Elderly Physlcal_ o

Function, Wellbeing and Indep endence =

' Screemng Crigeria gzuﬂﬁonnair

' _Please read the followmg questlons carefully and answer them to the best of your

ablhty, as it ls_ a guide forus to select the_ appropnate_ pamclpants for th_ls p_amc_ular i

study. All questions answered on this sheet will be kept cb_ﬁﬁdehiigi, and only the

research team will have access to it. Please cross the following questions: yes or no. B

1. yes
2. yes
3. yes~
4. yes
5. yes
6. yes

7. yes

no

no

no

"o

no

no

Do [ get chest pains while at rest and /or during .

exertion? -

If the answer to question 1 is "yes," is it true that [ have

niot had a physician diagnose these pains?
Have I ever had a heart attack?

If the answer to question 3 is "yes," was my heart attack

in the last year?

Do have high blood pressure?

If you don't know the answer to question 5, answer
this: was my last blood pressure readi_rig more than .
150/100? ' S

Am I short of breath after extremely mild exetion and.

sometimes even at rest or at night in bed?



8 yes  mo  Whileatrestdo [ frequently experience fast irregular
|  heartbeats o, at the other extreme, very slow heartbeats?

9. yes o Am I currently being treated for any heart or qifculatory
' ' condition, such as vascular disease, _Stroke; angina,
hypertension, congestive heart failure, valvular heart

disease, blood clots or pulmonary disease? If so I\;\r]iai :

-condition?.............

10. yes ne As an adult have ever had a fractire c{f the hip or-
spine?

11. 'yes no Did I fall more than twice in the past 3-months (no

matter what the reason)?
12, yes no Do I have diabetes?

13, ye.s o Do I need assistarice to walk (a cane, a walking frame,

wheel-chair, personal help etc.)?

14. 'yes =~ no . Do I exercise more than twice a week?

15. yes no Am I receiving physiotherépy or some other treatment -

for an injury that resti_‘ict_s my movement?

16, yes ~ mo Is there any reason why I should not participate in
physical activity? ' I



I have read and understood all of the questions, and answered them to the best of r_ny

knowled.ge'; _

| NAME; __ ____ SIGNITURE:

DATE:

In the case of any problems or emergency that may unexpectedly arise, please fill out

the following information.

Contact Person: Telephone N°.:

_Thank you for completing this questionnaire.
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' C.onventional Exercise Program

| " Overview |
B Thé Convehtional' Exercise j:rogrém isa Iow-intensity ekeréisf: intervention design to be
perfonncd by elderly mdlwduals The program mcludes the use of Ilght-welghts {l to 3 -
kllogmms) as well as olher equlpment such as pleccs of rope, beanbags and honla-
-hoops The program is develop to lnclude diﬂ'erenl actmtles mtroduced every 6 fo ‘? :
' _sessmns however, stlll focussmg on lhe same areas of the body The total time requlred
to complete each session is a_pproxlmalely_ 30 to 40 minutes. All exercise sessions are -

performed to music,

Intervention Structure

" Number of Exercise Sessions: 20 (2 per week) .

Length of the Intervention: 10-weeks

qum;up Phase
* Includes performing as a group walking and marching, static chair stretches, and
. range of motion exercises

¢ Performed for approximately 10-minutes.

.. Conditioning Phase
o Circuit '(':'onsistirlg of S-stations, .including strength and. range of motion

exercises,

vi



*  Each station consists of two activities.
" Each statiﬁ:i is pe'rfonneci once ins ingle session fora period of 2 5-l'l‘lil'l:llil_:.3.._
' 0 'Parumpants work in palrs, altcmatmg on lhe activities at each station. |
. At lhe end of the 2.5 mmutes pmrs of pamclpanls move oato the nex.t exerc:sc--

' statlon.

Cool-Down Phase

* *Includes seated static Stre_iches and relaxation técmﬁqués; '

Performed_'fdr approximately for IO;minutes_

Chriteria for Stations

L Statiuh 1: Range of Moti'on_ (eﬁphésis on :sho_ulder girdle),
*  Station 2: Legs Strength, full range of motion.

» | Sia(ion 3 AﬁﬁfShculder Strength; full range of motion

. Sla_ti.on 4: Torso/Abdominal Strength |

. Station 5: G.rip Strength/Range of Motion (wrist and ﬁnge_ré)

 Exercises Performed
'Pamcipants are mstructecl to alternate aclmtles on each station contmuously for the .
entire 2.5-minute worklng penod For example, once a partlt:lpanl had completed the _

required. repeutlons of the two acuwtles at the stauon, thcy would refumn to the ﬁrst '

actwlty and continue the pat(ern
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Sessions 1106

_Stalion 1: Use of rooe' (skipping rope) doing ﬁgure of 8, .'and eircles. for 'each
+“arm, Each movement is done for B-mpetmons on each arm before changmg

Station 1. (seated) ﬂex the thlgh and then extend the knee for 8-repet1tlons each R |

leg, followed by hlp!leg extemal and mternal rotations, -repetmon.s of extemal

' and of mtemal rotation for eae_h leg.

Station 3: Bicep curls for 8-repetitions followed by triceps extensions for 8-

repeiitions continuing patlem until the 2-minuies is finished.

Station 4 Elbow to knee abdommal contmctlons (seated) for S-repetltIOI'IS for

each side, followed-by back extenswns for 8-repetitions.

. S_tatwn 5: Towel roll (wrists) for one rmnute_ followed by bounce and catch of a '

ball,

Sessions 7 to 13

" Station 1: Shoulder rotations, with hands on shoulders, through the full range

- of motlon for the shoulder glrdle

Station 2: Leg/thlgh side ralses for 8- repetmons followed by thlgh!lnp
extenetons B-repelmons :

Statmn 3: Forward deltmd!shoulder ralses for S-Npelltlons followed by upnght '

j chest press for 8 repetulons

Station 4 Step ups [onto small block) for 8-repetmons each leg followed by--'
assnsled squat (chau') for 8- repetmons '
Station 5: erst extensmnfﬂexlon with dumbbell 8 repetmons each movement '

and for each hand, followed by ‘bean bag. calch’ and ‘drop
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Séssions b7, .ro. 20

Station 1: Postenor dellmdfshoulder ex(ensnons wlth a rope for 8 repelltlons,

o 'followed by f‘onvard deltmdfshonlder raises with rope for S-mpetltmns

_Station 2 Slt and stand from a chmr for 8-repetmons, followed by calf raises’ for .

B-repetmons
Statmn 3. Lateral raises for 8- repeutmns followed by upnght rows for 8-. '
repeutlons | | '
St_aﬂon 4: Pelvic rocks, followed by lumbar roll and release. Sér;pelitioﬁs each B
mov;:rﬁént. | - |

Station 5: Ball Squeezes for .8-repetit.i0ns, ﬁ.)llowed. by finger

flexion/extensions, for 8-repetitions.
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_ Table 5 Samples sizes required to detemune statistically significant differences _
' between groups for knee extension and ﬂexnon based on results from the presem

study
O : Conventionalvs. ROM = ROM vs. Control
Variable - AT | ) B ¢ | :
. tsomcirickneeflexion 286 4
[somelriclﬂmuxlensiun' N . S 37 ' ' ’ Co2s
Isoklnctlckmexlensmnﬁﬁ o 80 S ' . Sig.
degfsec . :
- Isckinetic knee extension - . L Sig. . ) .Sig. .
90 dep/sec o . .
[sokinetic knte extension ) ) . 28 i 2
120 deg/sec : :
Isokinetic kee flexion” ' 928 T
6degisec o .
Isokinetic knce Rexion ' 27 ) 82
90 dep/sec .
Isokinetic knee flexion 67 - ) 7
120 deg/sec o

Estimates based on unequal vannnces and means derived fullowmg Analysis oanvanancc. with a power
of 0.80 and an alpha of 0.05,

“sig."” where the current sample size for this study was suﬁ' clent

“n" (s the number of subjects per gmnp
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© Table 6. Samples sizes required to defermine statistically significant differonces
‘between groups for Center of Pressure and the Berg Ba!ance Scalc for the ..

present study _
o ' ~ Conventional vs, ROM - ROM vs. Control
- Varishle S ) I S L) B
COPcyosopen S 75 . 1554 .
COP—eyescinsc_d . . T "> 2 million ’ _ S >90000

Estimates based on unequal variances and means derived following Amlysns of Covanancc. witha power
~ of 0,80 and an alpha of 0.05. :

“sig” where currenl sample size for this sludy was suﬁ'ment

“n is the number of subjects per group, .
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