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Abstract

Specifically designed exercise programmes are rased as an effective intervention to
prevent accidental falls among older adults. Beedlus challenges of providing fall prevention
interventions are greater in rural areas, it isllikhat rural programmes will require special
consideration with respect to design and implemamtaAlthough many studies have
investigated fall prevention exercise programmelgtively few have investigated programmes

delivered in a rural context.

This mixed methods study aimed to investigate ffeces of a balance-training exercise
programme on fall risk factors in 147 community-dlimg rural older adults from five locations
across northern New South Wales. The study’s sexgmiirpose was to explore programme
processes and outcomes. To achieve these aimsj@mesed controlled trial compared the
impact of the exercise programme with that of aausare control group. An embedded
gualitative study used semi-structured interviend a modified grounded theory approach to

explore participant and provider experiences amdigiof the programme.

There were significant improvements in the two riynoutcome measures, composite falls risk
score (measured by the Physiological Profile Asasess$, p= 0.012) and balance (measured by
the Berg Balance Scale, p=0.043). There were @sifisant improvements for the

intervention group compared with the control granseveral secondary outcome measures;
knee extensor strength, hand reaction time, swdgam with eyes closed, choice stepping

reaction time, and timed stand on one foot.

Qualitative analysis and interpretation indicateat program delivery format, type of exercise
and exercising in a group, together with a rangei@isychosocial outcomes had contributed to
enhanced quality of life. A starting grounded theigrpresented to explain programme
processes and outcomes. Despite several iderbéigrders, specific implementation strategies
facilitated the delivery of an effective, feasilbled acceptable exercise intervention in Northern
New South Wales. It is anticipated that the fingiiog this study will inform policy, research

and clinical practice.
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CHAPTER 1: INTRODUCTION

It is widely documented that accidental falls amoidger adults are a major health issue (Lord,
Sherrington, Menz, & Close, 2007a). Community stadeveal that approximately one-third of
Australians aged 65 years and older fall at lease@ year (Dolinis, Harrison, & Andrews,
1997; Kendig, Helme, & Teshuva, 1996; Lord, Wardlligms, & Anstey, 1993). Falls result in
disability, fear of falling and restriction of aditly, all of which can reduce quality of life (QOL)
and independence (Hill, Schwarz, Kalogeropoulo§iBson, 1996; Makai, Holliday, &

Topper, 1991; Tinetti, Mendes de Leon, Doucett®aker, 1994). Falls are also the leading
cause of injury-related hospitalisation and deatbrag persons aged 65 years and over (Close
et al., 1999). In the decades ahead, the proparfioider people in the Australian population is
expected to grow (Australian Bureau of Statist&¥)8a). Determining an effective strategy to
prevent older people from falling is therefore ateraof importance, not only for reducing the
medical costs of an ageing society, but for achigwa higher quality of life in old age
(Fukukawa et al., 2008; Ward-Griffin et al., 2004).

Despite a great deal of research into fall prewenititerventions, there are still gaps in the
evidence. For example, there is good evidenceetteatise can modify key fall risk factors
such as impaired balance and strength (BuchneesBed, Larson, LaCroix, & Wagner, 1992;
Lord, Ward, Williams, & Strudwick, 1995) and redube incidence of falls (Gillespie et al.,
2009; Sherrington, Whitney et al., 2008). Howeteere is a lack of evidence indicating the
relative benefits of various exercise component®fdimal fall prevention (Lord, Sherrington,
Menz, Close, & Whitney, 2007b; Sherrington, Whitmyal., 2008). Moreover, there is only
limited understanding of the processes at workiwiglhogrammes, including the factors

affecting adherence and broader programme outcomes.

Interestingly, while the evidence-base for fallyaetion exercise interventions continues to
grow, implementation of successful strategies lg@nlslow. Thus, a remaining challenge is to
translate existing evidence into clinical praciiBebinson, 2008; Tinetti, 2001). This will
require that exercise interventions be implemeitadeveryday settings, with usual healthcare
providers and comparatively limited resources (EIRD08; Elley et al., 2006; Wagner et al.,
1994).

About one third of Australians live in rural ard@aistralian Institute of Health and Welfare,
2008a). Falls are a particular problem in rural thals, where the ageing population is more
1



marked (Australian Bureau of Statistics, 2007) gnade is reduced access to health services
(Australian Institute of Health and Welfare, 2008@08b; Bourke et al., 2004; Larson, 2002;
National Rural Health Alliance, 2005).

In general it is argued that local models of health delivery are required to meet the needs of
rural communities (Jones, 2008; Sheppard, 2001\erder few fall prevention exercise trials
have been undertaken in rural settings. Hence n&searequired to determine which fall

prevention programmes and models of implementatitirbe most effective in rural contexts.

Fall prevention programmes have traditionally beesluated by quantitative outcomes of
physical parameters and rates of falls (LaybouBiggs, & Martin, 2008). However,

guantitative measures alone may not identify bropdegramme outcomes. Qualitative

methods can enhance understanding of programmegs®es, and elucidate the range and extent

of programme outcomes.

Qualitative methods may also assist understandiaglterence to an intervention. Fall
prevention programmes have typically struggled vagues of attrition and non-adherence
(Campbell et al., 1997; Day et al., 2002; Mclnnesgkie, 2004; Yardley, Donovan-Hall,
Francis, & Todd, 2006). Trials to date providdditinhformation on how participants viewed
programmes and perceived barriers to taking pafi(Ber & Clemson, 2006; Mclnnes &
Askie, 2004).

The present study sought to evaluate a fall prewemixercise programme implemented into
five rural communities across northern New Southéa/alhe primary aim was to examine the
relationship between participation in the exergissgramme and measures of fall risk factors.
This aspect of the research addressed the queStidha balance-training exercise programme
significantly reduce fall risk factors for commupidwelling rural older people?’ The secondary
purpose was to explore programme processes andnogsgc This latter aspect of the research

addressed the question; ‘What were the programpretsesses and outcomes?’

To address these research aims, the study useded miethods ‘embedded experimental
model’, incorporating a Randomised Controlled T(RCT) and embedded qualitative study.
RCTs are considered the gold standard for evalygtiacedures (Boutron et al., 2008).
Additionally the qualitative study utilised modifigrounded theory to explore participant and
provider perspectives. It was intended that usoif lguantitative and qualitative methods

would provide a deeper understand of the prograrnttmeeeby adding richness to the research.



Consistent with RCT design, 147 community-dwelloider people were allocated to either a
balance-training exercise programme or usual cam&ra group. To explicate programme
processes and outcomes, the embedded study explntgdpants’ (n=70), volunteer

assistants’ (n=17) and physiotherapists’ (n=4wsgi@nd experiences of the intervention.

This thesis is presented in ten chapters. Thisdivapter provides an introduction to the present
research and the rationale for conducting it. Raimcludes Chapters 2 to 4, and provides a
critical review of relevant literature. Chapteri2as an overview of the incidence,
consequences and costs of falls among older pdbpbeamines intervention approaches to
prevent falls and highlights the potential of eixeEqrogrammes for reducing fall risk factors
and falls. The latter part of Chapter 2 focusesuval fall prevention programmes, highlighting
the need for research into rural fall preventioareise programmes. Chapter 3 explores the
literature on successful ageing, quality of lifel @elf-efficacy with reference to fall prevention
interventions. Issues associated with adherentadl forevention programmes are discussed
alongside strategies to promote uptake and reterffibapter 4 overviews mixed methods

research.

Part B includes Chapters 5 to 7, which describedlearch methodology. Chapter 5 details the
application of a specific mixed methods desigrtmresearch. It outlines aspects of the
methodology common to both the RCT and embeddely s€hapter 6 explains the methods of
the RCT, specifically; trial design, measurementd@nd procedures, the intervention
programme, and statistical analysis. Chapter Tssthié focus to the embedded study. It outlines
the rationale for using semi-structured interviesrs] describes the development and use of
interview schedules. Chapter 7 also discussesplecation of a modified grounded theory
approach to the embedded study and explains tagisigsed to enhance the ‘rigour’ of the
embedded study.

Part C presents results and findings of the rebaartwo chapters. Chapter 8 details the results
of the RCT, in terms of participant-reported outeovariables and results of the physical
assessments. Chapter 9 imparts findings of the @delglestudy. Key concepts, themes and sub-
themes are discussed and example respondent compnewvided. Chapter 9 culminates in the
presentation of a starting grounded theory whighlaxs the programme processes and

outcomes.

The Discussion and Conclusion (Chapter 10) dragstter key findings from the RCT and

embedded study. Research findings are discusshdefdrence to the existing literature. A

critique of the present research points out linote and generates suggestions for possible
3



improvements. In addition, Chapter 10 highlightplications for rural clinical practice and

further research.

The thesis Appendix provides additional detailupgement earlier chapters. Enclosed are
copies of the Human Research Ethics Committee aplsorecruitment resources, information
statements and consent forms. A range of programinastructure resources, including
guestionnaires and data collection instrumentspareided. The Appendix offers RCT results
additional to those detailed in Chapter 8. Lagtig, Appendix presents example nVivo7 (QSR

International Doncaster, Australia) files from #abedded study.

Throughout this thesis, and as is the case in ofdke literature, the term ‘rural health’ will
assume the practice and discipline of remote h@fdkerman & Lenthall, 2002). To remain
consistent with recent literature investigatingsfah older people, the Prevention of Falls
Network Europe (ProFaNE) definition of a fall while used: “An unexpected event in which the
participant comes to rest on the ground, floowerdr level” (Lamb, Jorstad-Stein, Hauer,
Becker, & ProFaNE., 2005, p. 1619).
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CHAPTER 2: PREVENTING FALLS IN THE RURAL SETTING

2.1 Introduction

The literature review of this thesis is separatgd three chapters. This chapter considers two
main topics. Firstly, it outlines the problem ofi$ain older people, discusses intervention
approaches to prevent falls, and considers issuresunding translation of evidence into
practice. Secondly, it focuses on healthcare ural context and draws implications for rural
fall prevention programmes. Chapter 2 concludeb witliscussion and critique of rural fall
prevention exercise interventions. Chapter 3 exglage and exercise considerations in fall

prevention.

2.2 The problem of falls

Following worldwide trends, the Australian poputatiis ageing, with people 65 years and over
expected to make up between 26% and 28% of thdagdapuby 2051, compared with 13% in
2004 (Australian Bureau of Statistics, 2008a). Aaliins currently enjoy the world’s second
highest life expectancy (80.9 years) (AustraliameBw of Statistics, 2008b) and it is projected
that by 2042, life expectancy at birth will increas 83.9 years for men and 88.5 years for

women (Costello, 2002).

Falls are an obstacle to healthy ageing. They &ading cause of morbidity and mortality for
older people (American Geriatrics Society, BritSariatrics Society, & American Academy of
Orthopaedic Surgeons Panel on Falls Preventiori,;2Gybourne et al., 2008). Moreover, falls
impose a high cost, in terms of the health expargitequired to treat those who have fallen
(Brown, 2004; Campbell & Robertson, 2007; Lord, 1@ington, Menz, & Close, 2007a;
Sherrington, Lord, & Finch, 2004; Todd & Skelto®02). There is now a significant body of
research exploring accidental falls among oldepfeadncluding demography, risk factors,
conseqguences and interventions to prevent fallihg.following section provides an overview

of this research.

Australian studies in the 1990s, using a randomcsieh process for recruitment of persons 65
years and older, showed that around 30% reporte@omore falls in the previous year

(Dolinis et al., 1997; Kendig et al., 1996; Lordaét 1993). These fall rates were comparable to
rates reported in other countries, including thé&&dhKingdom (Prudham & Evans, 1981),
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United States of America (Tinetti, Speechley, & 86m1988), and New Zealand (Campbell,
Reinken, Allan, & Martinez, 1981).

Of particular concern is the combination of higbidence of falls and high susceptibility to
injury among older adults (Rubenstein & Joseph2662). Over 30% of fallers, aged 65 years
and older, experience injuries requiring medictdraton (National Ageing Research Institute,
2004). Moreover, falls constitute a leading causejary related hospitalisation for persons

aged 65 years and over (Close et al., 1999).

For Australians 65 years and over, the rate ofiojis falls requiring hospitalisation in 2007-8
was 2,516 per 100, 000. Rates of hospitalisatiantddalls were higher in older women than
older men. Fracture, especially hip fracture, wasramon consequence of falls among older
people. Of the hospitalised fall related injuries dlder people in 2007-8, three in ten involved
the hip or thigh. Head injuries, as a result cdlaviiere also common. Deaths following falls
rose rapidly with age, especially after around &8rg of age (Australian Institute of Health and
Welfare, 2010).

Falls in older people place a heavy burden on #adtlh system because they are numerous and
have a long average hospital stay (Bradley & Hami2007; Todd & Skelton, 2004). It has
been estimated that the average total hospitaldstayo an injurious fall by an older person was
16 days in 2007-8. In 2007-8 the direct cost dfrielated acute episodes of care for Australians
aged 65 and over was estimated to be $600 mildomwever, the total hospital cost is likely to
be considerably higher, because some episodeseyfstech as rehabilitation, were not included
in this estimate (Australian Institute of Healttdawelfare, 2010).

Based on current Australian trends, it is proje¢ted the number of hip fracture patients each
year will double by 2026, and increase four-fold2®p1. Other fractures associated with falls
(e.g. wrist, humerus, pelvic) are anticipated tovela similar proportional increase over coming
years (Sanders et al., 1999). In a report predardatie Australian Government, it has been
estimated that if current fall rates continue dmelroportion of older people grows as
predicted, by 2051 the total cost attributed torizlhted injury will increase almost three-fold
from current levels to $1,375 million per annum. &dditional 2,500 hospital beds and 3,320

nursing home places will be required for people Whee fallen (Moller, 2003) .

In addition to their immediate effects, falls hdeen associated with fear of falling, loss of
confidence, loss of mobility, disability, loss odependence, admission to supported residential
care, and premature death (Gates, Fisher, CookerCa&a Lamb, 2008; Rubenstein &
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Josephson, 2002; Tinetti, 2004; Tinetti & William$97, 1998). Chapter 3 of this thesis
provides an extended discussion on fear of fallind its consequences. Also of concern is that
older people who have fallen are at greater ridlalihg again. Nivett, Cummings, Kidd, and
Black (1989) conducted a prospective study of 3#Graunity-dwelling persons who had fallen
in the previous year. In the 12-month follow-upipdr 57% experienced at least one fall and

31% had two or more falls.

Determining an effective strategy to prevent olgeople from falling is therefore a matter of
importance not only for achieving a higher quatifyife in old age, but for reducing the
medical costs of an ageing society (Fukukawa e2@08). To this end, the prevention of fall
injuries has been ranked as a national priorityiarike subject of both the National Injury
Prevention and Safety Promotion Plan: 2004-2014i¢Nal Public Health Partnership, 2005a)
and the National Falls Prevention for Older Pedjiés 2004: Onwards (National Public Health
Partnership, 2005b).

Fall prevention approaches are required for comtypurésidential and hospital settings. Each
setting is unique and demands specific considergéhiational Public Health Partnership,
2005b). The majority (94%) of people aged 65 yearsover live in private dwellings in the
community (Australian Institute of Health and Wedfa2007). The National Falls Prevention
Plan for Older People: 2004 Onwards (National RPukalth Partnership, 2005b, p. 2)
recognises that “Australians of all ages valuertimelependence and the opportunity to live at
home or in the environment of their choice”. Tharphighlights that older people living
independently in the community represent the gstateallenge for reducing their risk of falls
because of their high degree of autonomy and ttverer diversity of this group. Moreover, the
plan emphasises the importance of targeting falgmtion among community-dwellers, so they

can enjoy optimal quality of life and continue ielindependently.

2.3 Risk factors for falling

Falls among older people are not random eventg(iBgwn, Whitney et al., 2008). Large
epidemiological studies have identified specifgkrdactors that predispose people to falling
(Carter, Kannus, & Khan, 2001; Lord, Sherringtorend, & Close, 2007b; McClure et al.,
2005; Tinetti, 2001; Todd & Skelton, 2004). Theis& factors are diverse, and generally
considered to be either intrinsic or extrinsicrilmtic risk factors pertain to the physical and

cognitive status of the individual. Whereas exiamssk factors relate to environmental hazards



or factors affecting the interface between thevialial and the environment, such as footwear,

assistive devices or spectacles (Close, Lord, M&r&herrington, 2005).

It is recognised that falls generally result fromaltiple, diverse, and interacting risk factors
(American Geriatrics Society et al., 2001; ChanG&nz, 2007; Rubenstein, Powers, &
MacLean, 2001; Todd & Skelton, 2004) and the ritating increases as the number of risk
factors increases (Robbins et al., 1989; Tinettlli&khs, & Mayewski, 1986). Some risk factors
can be modified by exercise (e.g. reduced musmagt, impaired balance and gait), some
require other intervention approaches (e.g. pagporiand psychoactive medication use) and
others are not able to be modified (e.g. age andeyg (American Geriatrics Society et al.,
2001; Sherrington, Whitney et al., 2008).

Impaired balance and mobility has been identifiede of the strongest risk factor domains for
falls (Lord, Sherrington, Menz, Close et al., 200Maintaining balance is a complex
undertaking involving many body systems which dfecéed by ageing and susceptible to
disease induced impairments. Many prospective esuUtive shown that tests of standing,
leaning, reaching, stepping and walking can deteé&slers from non-fallers. In the main, the

more challenging the balance activity, the strontgeassociation with falls (Close et al., 2005).

2.4 Interventions to prevent falls

Over the past two decades on the basis of theifigeintisk factors, investigators have turned
their attention to studying interventions to previatis (Carter et al., 2001; Chang et al., 2004;
Herwaldt & Pottinger, 2003; Lord, Sherrington, Me&zClose, 2007b; Tinetti, 2001; Todd &
Skelton, 2004). Results from a host of clinicadlgihave been summarised into systematic
reviews, meta-analyses (Campbell & Robertson, 2G0ang et al., 2004; Gates et al., 2008;
Gillespie et al., 2009; Sherrington, Whitney et 2008) and evidence-based guidelines
(American Geriatrics Society et al., 2001; FedeyeC Donovan, Carter, & The Guidelines
Development Group, 2000). These provide clear exidédhat falls in older people can be

prevented.

In general, studies investigating fall preventiavé followed two main paths. The first, a
multi-component approach has targeted multiplefaskors. These studies have typically
included interventions such as medication adjustimmyhavioural change recommendations,
education and exercise programmes (Lord, 2004;,LSindrrington, Menz, & Close, 2007b).

The second approach, single intervention, has susof one major category of intervention



delivered to all participants (Gillespie et al.02). Investigations of single interventions have
mainly focused on exercise to promote strengthbetance, environmental modifications and
strategies to address hazardous medication usd,(2004). Of the single interventions
investigated, strength and balance-training appedanave been the most effective in preventing
falls (Close et al., 2005).

A Cochrane review (Gillespie et al., 2009) repotttet both single and multi-component
interventions have been shown to be effective mroanity-dwelling populations. Moreover, a
meta-regression analysis by Campbell and Robe(2)v) examined 14 trials and found
similar effect sizes from single and multi-compoinetmategies. Interestingly, while earlier
systematic reviews and evidence-based guidelingsosted the use of multi-component fall
prevention interventions (American Geriatrics Stycit al., 2001; Chang et al., 2004; Gillespie
et al., 2003; Moreland et al., 2003; National Ingé& for Health and Clinical Excellence (NICE),
2004b), more recent systematic reviews suggegighefits from multi-component
interventions may not be as large as the earliéewes indicated (Beswick et al., 2008; Gates et
al., 2008).

Several authors have also pointed to potentiatditains of multi-component interventions. In
particular, it is often difficult to determine wiicomponents of a multi-component intervention
were necessary (Chang et al., 2004, Gillespie, 200tl, 2004). Furthermore, the cost
effectiveness of multi-component interventions b@sn questioned on the basis that they are
labour intensive (Carter et al., 2001) and likelyoe expensive (Gates et al., 2008). Day at al.
(2006) modelled the population level impact of mnovall initiatives for older people. They
concluded that multi-disciplinary, multi-componenanagement represented good clinical
practice for those with a fall history, but was nelaitively cost-effective for widespread

implementation.

In general, multi-component fall prevention tritds a community dweller can be divided into
those that provide direct management of the idedtifisk factors and those that refer
participants to healthcare providers or existinggpammes (Tinetti, 2008). Interestingly, a
recent systematic review by Gates et al. (200&8)dabat earlier trials which involved delivery

of interventions were more effective than trialattreferred participants to interventions.
In summary, systematic reviews and RCTs show thgtescomponent interventions can
effectively prevent falls. Furthermore, single cament, when compared with multi-component

interventions, are likely to be less resource isitenand less expensive to deliver.
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2.5 Exercise interventions to prevent falls

An increasing number of RCTs provide evidence spacific types of exercise can significantly
reduce both risk factors for falls and the incideon€falls in older people (Barnett, Smith, Lord,
Williams, & Baumand, 2003; Campbell, Robertson,dbar, Norton, & Buchner, 1999b;
Chang et al., 2004; Day et al., 2002; Gillespialgt2003; Lord, Sherrington, Menz, & Close,
2007Db; Province et al., 1995; Sherrington et &042 Sherrington, Whitney et al., 2008; Todd
& Skelton, 2004). Although exercise has been widebommended in evidence-based
guidelines for fall prevention (American Geriatrigsciety et al., 2001; Feder et al., 2000;
Moreland et al., 2003; National Institute for Headind Clinical Excellence (NICE), 2004b),
there is limited evidence indicating the relatiwnbfits of specific exercise programme
components for optimal fall prevention (Lord, Sivegton, Menz, Close et al., 2007b; Province
et al., 1995; Sherrington, Whitney et al., 200&y. &ample, two recent reviews, one by Lord et
al. (2007b) and the other by Sherrington et al0o8&ynthesised the findings of RCTs into
exercise interventions for fall prevention. Thes@ews provide some support for components

commonly incorporated into clinical fall preventiprogrammes.

The review by Sherrington et al.(2008) excludealdrin which non-exercise interventions
accounted for more than 25% of the interventiomdppevaluated. Their review included 44
trials (9,603 participants), six of which were cantkd in institutional settings. The results
showed the pooled estimate of the effect of exenaigs that it reduced the risk of falling by
18% (rate ratio = 0.82, 95%CI 0.75 to 0.91, p<.Q0B2 62%). The review by Lord at al.
(2007b) excluded multi-component interventionstagais deemed not possible to delineate the
effects of exercise from the other components. rieeiew classified trials as preventing falls
(n=12) and not preventing falls (n=13) on the basithe intervention having a significant
between-group effect on a fall outcome measure frurof fallers, fall rates or time delay to

falling).

With reference to the reviews of Sherrington e{2008) and Lord et al. (2007b), Table 2-1
presents the exercise intervention programmes ifsRfBowing an effect of the intervention on
falls. This Table includes only trials conductedoaign community-dwellers and large enough to
show an effect on falls in their own right. Theated discussion refers to trials as ‘successful’
or ‘unsuccessful’ on the basis of whether they éféekctively prevented falls, and does not

consider the size of the effect, but purely whe#ftacts seen were statistically significant.
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Table 2-1: Characteristics of ‘successful’ individal and group exercise interventions for community dellers in RCTs
(Lord, Sherrington, Menz, Close et al., 2007b; Sheington, Whitney et al., 2008)

Studies in Year | Sample Effect size. Rate Highly High balance- Functional Tailored Highly 50+ total
alphabetical size ratio (95%Cl) supervised training exercise intensity progressive hours
order

Exercise in groups

Barnett et al (2003) 163 0.60 (0.36 t0 0.99)| v v v v v v
Buchner et al (1997) 105 0.61 (0.39t0 0.93)| v x x v v v

Day et al (2002) 1090 0.82 (0.70t0 0.97)| % v x v v x
Lietal (2005)| 256 0.45 (0.3310 0.62) | = v x x v v

Lord et al (2003) 551 0.78 (0.621t00.99) | % v v v v v
Means et al (2005) 205 0.41(0.21t00.77)| vV v v v v x
Skelton et al (2005) 100 0.69 (0.50t0 0.96)| v v v v v v
Voukelatos etall  (2007) 702 0.67 (0.46 t0 0.97)| * v x v v x

Wolf (1996) | 200 0.51 (0.36t0 0.73) | % v x v v v
Sub-total 4/9 8/9 4/9 8/9 9/9 6/9
Individual exercise

Campbell et al (1997) 233 0.65 (0.50 to 0.84)| x v v v v v
Robertsonetal | (2001) 240 0.54 (0.32 t0 0.91) % v v 4 v v
Sub-total 0/2 2/2 2/2 2/2 2/2 22
Total 4/11 10/11 6/11 10/11 11/11 8/11

12




25.1 Type of exercise

The Prevention of Falls Network Europe (ProFaNEkpt@my describes six exercise
categories: 1) gait, balance and functional tr@n#) strength/resistance training; 3) flexibility
training; 4) 3 dimensional training including TahiG&nd square stepping; 5) general physical
activity (including walking); and 6) endurance tiaig (Lamb, Hauer, & Becker). Research
indicates that balance-training has been a comimead of effective exercise interventions to
prevent falls (Province et al., 1995; Sherring#hitney et al., 2008). A meta-analysis by
Sherrington et al. (2008) found the greatest nadatifects of exercise on falls occurred for
programmes which challenged balance, included arciese dose greater than 50 hours and did
not include a walking programme (rate ratio =09 CI 0.51 to 0.68, 74% of between-study

variability explained).

The Frailty and Injuries: Cooperative Studies aetwention Techniques involved eight
collaborative but independent randomised studieslected at seven locations in America
(Province et al., 1995). Five of the trials invgatied the effects of exercise on reducing fall risk
factors in community-dwelling older people. Prowrat al. (1995) showed that of the five
programmes, those that had specifically targetémhba were most effective in reducing risk

factors for falls.

Although balance-training appears to be an effecipproach for reducing falls,

a range of different exercise activities have beeluded under the umbrella of balance-
training (National Public Health Partnership, 200%r example, Sherrington et al. found that
‘successful’ interventions involved disparate eiscegimens (Table 2-1), from Tai Chi
conducted in group settings (Li et al., 2005; Watlal., 1996), to individualised home-based
strength and balance exercise (Campbell et al7;1R8bertson, Devlin, Gardner et al., 2001).
Hence questions remain as to the type of exeroigentill most effectively promote balance and

therefore prevent falls.

Functional task training was not a distinguishiegttire between ‘successful’ and
‘unsuccessful’ trials (Lord, Sherrington, Menz, §dcet al., 2007b; Sherrington, Whitney et al.,
2008). However, Carr and Shepherd (1998) arguestteatises which are closely related to the
task they seek to improve (such as walking, reachird climbing stairs) will be most effective
at increasing control of movement and optimisingctional performance on these tasks. Their
argument is supported by evidence that musclestamegest for the type of contraction and
joint range in which they have been strengthenedds, Rutherford, & Parker, 1989; Nugent,
Schurr, & Adams, 1994; Sale, 1988) and that mus@datrol of balance varies according to
the task performed (Bouisset & Zattara, 1987).

13



Progression was not a distinguishing feature betimecessful’ and ‘unsuccessful
programmes’ (Lord, Sherrington, Menz, Close et28lQ7b; Sherrington, Whitney et al., 2008).
However, there was some evidence to support thesion of tailored intensity in fall
prevention exercise programmes. Ten of the 11 &ssfal’ programmes (compared to five of
the 12 ‘unsuccessful’ programmes) included tail@eelrcise intensity (Lord, Sherrington,
Menz, Close et al., 2007Db).

2.5.2 Exercise dose

To date fall prevention exercise interventions haged greatly in terms of frequency, session
length and programme duration. As a general rii#,iis performing a task increases as a
direct result of the amount of practice (Carr & Sierd, 1998). Sherrington et al. (2008) used a
measure of exercise dose that combined frequeneyestise on a weekly basis with length of
programme. They found eight of the 11 programmashhd effectively prevented falls used an
exercises dose50 hours over the study period (Table 2-1). Degpigewide variation across
programmes, the total dose explained a signifiaadtindependent amount of variability with

regard to the effectiveness of the exercise trials.

2.5.3  Supervision

For exercise programmes in general, supervisi@aygo promoting correct technique, optimal
challenge and safety (Lord, Sherrington, Menz, €l8sWhitney, 2007a). Ongoing supervision
also plays a role in maintaining adherence to éserillsdon, Thorogood, Anstiss, & Morris,
1995). It is recognised that different types ofreise require different levels of supervision
(Lord, Sherrington, Menz, Close et al., 2007a). ido&r, levels of supervision required for
optimal fall prevention remain unclear (Chang et2004). On the one hand, to prevent falls
interventions need to be sufficiently challengirg safe (Sherrington et al., 2004), as well as
monitored and progressed in order to remain chgitbgn(Lord, Sherrington, Menz, Close et al.,
2007a). These requirements point to a need fomrgigen. On the other hand, only four of the
11 trials which effectively prevented falls werghilly supervised (Lord, Sherrington, Menz,
Close et al., 2007b).

2.5.4  Group exercise vs. individual programme

Fall prevention interventions have typically beefiviered as exercise classes at a central

venue, a supervised programme at the homes otiparntis, or a combination of class with

home programme. There is ongoing controversy ash&iher interventions are best delivered
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on a group or individual basis. Previous studids falls as an outcome measure have not
directly compared group and individual exerciséirsgs$ to determine if there is a difference
between adherence and effectiveness (Lord, Shennlylenz, Close et al., 2007b). However,
interventions delivered on either an individuabooup basis have successfully prevented falls
(Barnett et al., 2003; Campbell et al., 1999b).

Evidently, there are pros and cons to both settifgsexample, a dislike of group activities

may act as a barrier to participating in group-dds# prevention activities (Yardley, Bishop et
al., 2006). Alternatively, persons undertaking hemased fall prevention programmes may
miss some of the advantages associated with gearpise including; assistance and support
from the instructor, the structure provided by ngva regular time allocated to the exercise
(Lord, Sherrington, Menz, Close et al., 2007a), sndual support and encouragement provided
by the group (Lord, Sherrington, Menz, Close et2007a). Interestingly, research with healthy
elderly persons indicates factors such as seleasteonfidence and zest for life may be
stimulated in group activities (Andersen, Anderdesrchhammer, Povisen, & Topsoe-Jensen,
1988).

A further consideration in relation to the exer@séting is that interventions delivered at
participants’ homes or an institutionalised setttag be costly and inaccessible for many of the
elderly. In an effort to address these difficultiesearchers have begun to consider telemedicine
modes of delivery. A recent study from the RepubfiSlovenia investigated a balance testing
apparatus in remote assessment of the elderly @MatjBohinc, & Cikajlo, 2009). This study
compared the new apparatus with the widely used Bafance Scale. Results showed a high
degree of correlation between both tests in a safd20 elderly persons. In conclusion

Matjacic et al. (2009) suggested their findings raagist the development of remotely delivered

home-based mobility training programmes.

2.5.5 Issues with translating innovations into practice
It has been argued that maximizing the adopticevafenced based practice is a major factor in
determining healthcare outcomes and supportingiefii use of health resources (Buchan,
Sewell, & Sweet, 2004; Sanson-Fisher, 2004; T8tiyer, & Clancey, 2003). Paradoxically,
while considerable amounts of money have been spehealth research, relatively little
attention has been paid to ensuring the findingesdarch are implemented into normal clinical
practice (Bero et al., 1998). Perhaps not surgigjrone of the most consistent findings across
health research is the gap between best pracsae(armined by scientific evidence) and
actual clinical care (Grol & Wensing, 2004e).
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The gap between evidence and practice is partlgidaident in the area of fall prevention
(Robinson, 2008; Tinetti, 2001). Close and McMuatiobehalf of the British Geriatrics Society
Falls and Bone Health Section (2003) provided thiewWwing summation:

“Despite the rapid growth of knowledge in recerdngewith respect to the effectiveness of fall
prevention, clinical practice has lagged far behirtere are few other examples of such a
common and serious presentation, with such conrmgedividence of effective treatment that has

been so neglected by health care professionalgof).

According to Close (2005b), all professionals imeal in the care of older people have a
responsibility to apply fall prevention strategfies which there is good evidence. Hence, a
current major challenge in the field of fall pretien is to ensure that results from trials are
successfully translated to everyday clinical sg#tiwith usual healthcare providers and
comparatively limited resources (Bloem, SteijnsS#its-Engelsman, 2003; Close, 2005a;
Elley, 2008; Elley et al., 2006; Wagner et al., 499

Ideally, knowledge transfer should be guided bgaesh based evidence on the effectiveness of
various implementation strategies (Wensing, Bo&cyol, 2010). However, numerous
systemic reviews of different strategies have aohedl that there are no ‘magic bullets’ for
ensuring change, most strategies were effectiverusame circumstances; none were effective
under all circumstances (Bero et al., 1998; CoakpbR004; Grimshaw et al., 2001; Grol &
Grimshaw, 1999; Oxman, Thomson, Davis, & Hayne85)9While these systematic reviews
provide insights into the likely effectiveness df@fent strategies, it remains unclear just what
approaches are most effective in which settinge{&raw & Eccles, 2004; Grol & Wensing,
2004e). This is a pivotal gap, because adaptindeedie to the local context is a necessary step
in translating evidence into practice (Harrisong&es, Graham, & Fervers, 2010). To address
this gap, Grimshaw and Eccles (2004) recommenduhate research test implementation

strategies and the implementation process acraye of settings.

Lomas (1993) defined implementation as an actioegss that involves systematic efforts to
encourage adoption of the evidence by identifyind avercoming barriers. The gap between
evidence-based recommendations and delivery ofroayebe due to a range of barriers at
different levels of the healthcare organisationo{@r Wensing, 2004e; Harrison et al., 2010;
Straus, Tetroe, & Graham, 2010; Wensing et al.0200herefore, achieving lasting change will
usually require a combination of different stragsginked to specific barriers within different
levels of the organisation (Bero et al., 1998; Gack, 2004; Grol, 1997; Wensing et al., 2010).
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Moreover, research is required to determine tHealje between these barriers and strategies
(Wensing et al., 2010).

The following section summarises some of the bieraed strategies described in the literature.
By way of setting the scene, it is important torpaut that some barriers and strategies relate to
features of the innovation itself. Is it a ‘gooad@uct’? Does it fit the needs and circumstances
of the target group? Is it usable, accessible #@nactive? Some barriers and strategies relate to
characteristics of the target group (professiondis carry out the innovation) or the patients
who use the innovation. Other barriers and strategglate to the economic, administrative and

organisational context (Grol & Wensing, 2004c).

Rogers (1983) developed one of the better knoworétieal approaches to implementation. His
work described five elements of a new clinical hetar that could influence whether
implementation occurred. The firstrislative advantageAccording to this elementiecisions
about implementing evidence are driven by the piégrbetween the interests of the patient, the
clinician and the healthcare system. For the dlnicachieving better patient outcomes is
usually the most important motivator. Pleasureria’® work is another commonly cited benefit
(Cockburn, 2004). Advantages, such as these, dghee against possible disadvantages of
implementation, for example the extra time committmedisruption of normal practice and
additional costs (Grol & Wensing, 2004a). Secammpatibilityrefers to the degree to which
the innovation complies with existing values anel tieeds of potential adopters. Third,
complexityjs the degree to which an innovation is perceteele difficult to understand and
awkward to use. An implementation is more likelo®adopted if it is simple and well defined
(Sanson-Fisher, 2004). Fourthability is the degree to which people can try out thevation

on a small scale to determine whether it works@dbe undertaken without major problems.
Finally, observabilityrefers to the degree to which results of the imtion are visible. Showing
that the innovation is feasible in practice, antkjy accomplishes desired results, can

stimulate its implementation.

Barriers and facilitators similarly need considienat It is acknowledged that leadership may
facilitate implementation. For example, a leadey tmang expertise in the field, and play a
central role in communicating the aim and involvihg target group (Grol & Wensing, 2004c).
Leadership may take a variety of forms, with tHatienship between leader and provider(s)
moving from a ‘hands on’ development relationshig thands off’ consultative or facilitative
relationship (NSW Health Department, 2001).
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According to Close (2006), one of the main chalenm translating fall prevention research is
in providing a workforce with the necessary edwsgttraining and skills to deliver evidence-
based care. Mainstream literature on knowledgeslation recognises that individual
professionals may need to be informed, trainedsapgorted to incorporate the latest evidence
into their daily work (Grol & Wensing, 2004e; Leighong, & Barraclough, 2004). This is

more likely in fields where the information is colep or extensive (Grol & Wensing, 2004d).
Fall prevention is one such area, given the marthods by which risk can be identified,
heterogeneity of the population at risk and pleahafravailable interventions (Close, 2005a).
Not withstanding potential shortfalls in expertisher key implementation barriers may be that
providers do not have the time or resources negessét evidence into their existing routines
(Grol & Wensing, 2004d; Harrison et al., 2010).

Individual or group education can be used to imeeapertise and provide the support and
encouragement necessary to accomplish a change&®@vensing, 2004d). Outreach visits and
networks are two examples of ways in which eduocadiod support may be provided. Outreach
visits involve trained personnel meeting with pdmris in their practice. There is evidence that
personal tuition, tailored to provider’s questiocan contribute to creating a positive attitude
towards innovations (Grol & Wensing, 2004b; SanBaher, 2004; Wensing et al., 2010).
There is also evidence to suggest that implememntati innovations can occur through local
networks of care providers (McLeroy, Bibeau, Steckl Glanz, 1988). By investing time in
key figures, visiting them, contacting them by paoshowing interest in their specific local

situation, the implementation of an innovation rbayfacilitated (Grol & Wensing, 2004b).

As discussed earlier, barriers to translation cauoat various levels of the healthcare system.
In some instances, organisational structures exeohstraining influence on implementation
(Leigh et al., 2004; Reason, 2000). The amounttypel of available resources (e.g.
professionals to deliver the programme, physicate@mnd financial support) will determine if
and how an innovation is implemented (Grol & Wegsi2004c; NSW Health Department,
2001). Leigh et al. (2004) point out that hospitaks often characterised by clinician-
administrator divides, and emphasised that whitéathns can work for change within their
immediate areas, organisational issues beyonddbetrol but affecting their practice also need
to be addressed. In the context of fall preventioparticular challenge relates to ensuring that
scarce resources are used most effectively andlihetians and managers work in partnership,
channelling energy, expertise and funds to sentltatsare known to prevent falls (Close,
2005b).
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2.5.6  Building capacity

Capacity building occasionally happens as an agtiniits own right, but is most often
combined with the development and delivery of dthgaromotion programme (Hawe, Noort,
King, & Jordens, 1997). It can occur both withimgrammes and within systems, leading to
greater ability of people, organisations and comitresito promote health (NSW Health
Department, 1999). Capacity building develops snghkde skills, resources and independence,
thereby increasing the likelihood that programmékbe sustained, and multiplying health
gains many times over (Hawe et al., 1997; NSW Hdaépartment, 1999, 2001). According to
Hawe et al. (1997) to assess the value of heattmgtion activity in terms of the ‘amount’ of
health gain delivered would be like using a rutenmeasure a sphere. Capacity building

represents a ‘value-add’ dimension of health outssom

Despite ongoing exploration of mechanisms to sigfalg monitor and evaluate capacity
building efforts, for the most part, capacity biilglindicators cannot be entirely evidence-
based (NSW Health Department, 1999, 2001). Whalewr is that all capacity building is
context rich. Context refers to the range of phglsiorganisational, economic and cultural
environments within which a programme sits. Hest®tegies and approaches to build

capacity must always take context into account (N3&&Ith Department, 1999).

Capacity building can be used to create an infnasire for delivering a particular type of
health programme and may be applicable in the d&fdll prevention. Success can be
promoted by using capacity building strategies Wwisigan three key action areas within the
local context; organisational development (struegwvorkforce development (skills) and
resource allocation (Hawe et al., 1997; NSW He@kpartment, 2001).

2.6 Rural healthcare

The Australian Institute of Health and Welfare (2@pdefines ‘rural and remote’ as all areas
outside the major cities. According to this defanit around 6.5 million Australians (32%) live
in rural and remote areas. Although the populatafirsiral and remote Australia are diverse in
nature (Dade Smith, 2004; Fraser et al., 2002y, share many health concerns (Allan, Ball, &
Alston, 2007; Fraser et al., 2002). Overall, ramadl remote dwellers have poorer health than
their city counterparts, reflected in generallyhgglevels of morbidity and mortality, disease
and health risk factors (AIHW, 2008a; Welch, 2000).
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The aged and those with chronic diseases are oWenrepresented in rural areas (Australian
Bureau of Statistics, 2007; Australian InstituteHafalth and Welfare, 1998). In the capital cities
20.6 % of the population were 55 years and ov&®B6, compared with 25 % for ‘small rural
centres’ and 24.4 % for ‘other rural areas’ (NatiidRural Health Alliance, 2004).

The prevention of accidental falls among older peppesents a particular challenge to rural
health providers. The National Aging Research fatgi(2004) identified that for rural
communities there is a paucity of epidemiologicaidon falls and falls injury incidence, and
fall prevention intervention research. The Inséthighlighted that rural Australia requires
further consideration in terms of fall preventioteirventions and suggested there are likely to
be unique differences that necessitate a novebapprto fall prevention in rural areas.
Interestingly, the Australian Institute of HealthdaWelfare report entitled ‘Health in Rural and
Remote Australia’(Australian Institute of Healthdawelfare, 1998) pointed to a higher
mortality from falls among aged persons in rural eemote communities compared with
metropolitan centres and suggested that the refegalth needs of these rural and remote

populations were not being met.

2.6.1 Theissue of access

A fundamental principal underpinning the Australfealth care system is access to health
services, regardless of geographic location (Nati®ural Health Policy Forum and National
Rural Health Alliance, 1999). Yet, one of the matsiking disparities between metropolitan and
rural and remote areas is the limited access teduced availability of health services
(Australian Institute of Health and Welfare, 2008@08b; Bourke et al., 2004; Larson, 2002;
National Rural Health Alliance, 2005). Many factorBuence accessibility. Rural health
services typically provide care to a larger nunmifgzeople and a more dispersed population
than urban services. At the same time rural sesvierd to be smaller, limited in scope, less
resourced and incur additional expenses associatedlistance (AIHW, 2008a; Bourke et al.,
2004; NRHA, 2005).

2.6.2  The rural workforce

Recruitment and retention
In Australia, there are ongoing problems with réang, supporting and retaining the rural
health workforce (Australian Institute of Healthdawelfare, 2005b; Gregory, Armstrong, &
Van Der Wyden, 2006). There are fewer medical dinreblehealth workers per head of
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population than in metropolitan areas (AIHW, 200Bburke et al., 2004; Fitzgerald, Hornsby,
& Hudson, 2000; 2006; Larson, 2002; Morris & Palnid94). For example, in 1998 the
number of physiotherapists per 10,000 populatios 8&for remote areas, 47 for rural areas
and 60 for metropolitan areas (Australian Instinftélealth and Welfare, 2000). Yet, the
demand for rural and remote physiotherapists ib [Bheppard, 2001). Following doctors and
nurses, physiotherapists are the third most saaftgt health professionals within rural and

remote communities (Jones-Roberts, 1998).

Shortages of health professionals impacts on thetigy and quality of care available to older
people (National Rural Health Alliance/Aged and @aunity Services Australia, 2005).
Notably, the National Institute of Clinical Excellee (2004b) advocated that fall prevention
strength and balance-training should be monitosedppropriately trained professionals.
Furthermore, Lord et al. (2007b) found that mogtreise programmes ‘successful’ in
preventing falls had been delivered by physiothistamnd exercise instructors. However, the
limited availability of rural physiotherapists hiasplications for the delivery of fall prevention

exercise interventions in rural communities.

Professional isolation and professional development

The National Institute of Clinical Excellence (2@)4nd National Public Health Partnership
publication entitled ‘National Falls Prevention fofder People: 2004 Onwards’ (2004)
emphasise that workforce training and developnieattis working on and supporting the
capacity of health professionals, is an essentiaponent of reducing falls. However,
geographic distance is often a barrier to rurattiraners accessing professional development.
Many professional education activities are onlyilade in metropolitan centres, and travel to
distant centres has implications in terms of timeyafrom both the workplace and home
(Curran, Fleet, & Kirby, 2006; Williams, D'Amore, BicMeeken, 2007). Moreover, reduced
access to continuing professional education isaspect of a broader concern, that of
professional isolation. Professional isolation basn identified as a key issue associated with
rural clinical practice (Curran et al., 2006; D&faith, 2004; Williams et al., 2007).
Professional isolation is characterised by decckasatact and support from fellow

professionals and administrators.

These difficulties of accessing continuing profesal education and support are potentially
compounded by the competing tensions of manageosanéhunder increasing pressure to
control costs, and health professionals expecte@liver up-to-date evidence-based practice
(Southon, 1996) in the face of a continuing knowkeéxplosion in their fields (Sheppard,
2005). Health researchers and policy makers haygested possible means of providing
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services in the face of these difficulties. Forragée, Schoo, Stagnitti, Mercer and Dunbar
(2005) propose creating a professional network supg by regional organisation of resources
and infrastructure. Sheppard (2001) points to theebpment of flexible delivery education and

support to meet individual clinician’s needs inmadly manner.

The specialist generalist

Given that there are fewer health professionalssandces in rural and remote communities,
individual rural professionals commonly provideraduder scope of services than their
metropolitan counterparts (Arthur, Sheppard, & D2@H5; Sheppard, 2001). The context of
greater distances; smaller populations; fewer hgmttifessionals; fewer services; high
workload; relative professional isolation; and fuature, demographics and epidemiology,
together with the practicalities of service prosiswithout ready access to resources,
technology and specialist personnel available éncities, combines to create a distinct practice
paradigm (Arthur et al., 2005; Bourke et al., 200hgnoweth, 2004; Schoo et al., 2005;
Sheppard, 2001). Physiotherapists who operatemiitigise contexts are often described as
‘specialist generalists’. That is, they are fredlyecalled upon to be ‘generalists’, necessitating
the breadth of knowledge to provide a wide rangseo¥ices. At the same time, they are
required to be specialists, being experts in eaohice they deliver (Arthur et al., 2005;
Sheppard, 2005). In the context of fall preventmysiotherapists commonly deliver exercise
interventions (Lord, Sherrington, Menz, Close et2007b). Hence rural physiotherapists,
already responsible for delivering a broad arragestices, are often also required to have the

knowledge and skills to proficiently deliver fallgwention exercise programmes.

Issues with transport

Accessible and affordable transport is known t@ Ineajor concern for older people in terms of
their ability to access services and engage wihr tommunities (AIHW, 1998; Hussain,
Marino, & Coulson, 2005; NRHA, 2005). Limited trgmust options can cause older people to
become isolated, leading to deterioration in ptatsatid mental health status (National Rural
Health Alliance/Aged and Community Services Augira2005).

Transport is particularly problematic in rural aseand has been identified as a key rural health
issue (Wakerman & Humphreys, 2002). Travel to edised medical facilities takes time and
costs money (National Rural Health Alliance/Aged &ommunity Services Australia, 2005).
Moreover, public transport infrastructure is minirmamost of rural Australia. In particular,
there is often no public transport to required idesions. Where available, it may not meet the
needs of older people, due to timetabling and roatestraints, or expense (National Rural
Health Alliance/Aged and Community Services Auslii@2005). Therefore, rural life generally
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requires private transport (Bourke et al., 2004wigver, many older Australians do not have
their own vehicle, often because of disability ostc(National Rural Health Alliance, 2004;

National Rural Health Alliance/Aged and Communisr8ces Australia, 2005).

Lack of transport is known to impact participatiormetropolitan fall prevention exercise
interventions (Barnett & Smerdely, 2002; Nitz & Gh@004) and is likely to be a particular
problem for rural fall prevention exercise prograesmThe NSW Health ‘Rural Falls Injury
Prevention Program: Report of Interventions andc@uies’ (2005) and Tasmanian Department
of Health and Human Services ‘Focus on Falls: Neesdessment for Fall Injury Prevention for
Older People in Tasmania’ (2005) report, both hgitted that for people in rural and remote

areas, accessibility to services was a major biawitall prevention.

Healthcare models for rural communities

There is now widespread acceptance that healthoadels which work well in metropolitan
areas cannot simply be replicated in rural and termommunities (National Rural Health
Alliance, 2002), at least in part due to difficaltiwith access and differences in the nature of
rural and remote communities compared with metitgpokcentres (Swindlehurst, Deaville,
Wynne-Jones, & Mitchinson, 2005). Consequentlydhers been a movement away from the
‘shrunken urban model’ towards services that m#temeeds of rural communities (Veitch &
Battye, 2008). Moreover, a variety of local mod#i$iealthcare delivery are required to reflect
the diversity of the people and environments ahirand remote Australia (Jones, 2008;
Sheppard, 2001). Therefore research is neededitessithe issues of rural and remote
communities and determine the models of serviceeatgl that will work effectively in these
communities (National Rural Health Alliance, 2008{. the challenge for rural health
professionals is to provide empirical evidence batworks well, where and why (Humphreys,
Wakerman, & Wells, 2006).

2.7 Interventions to prevent falls among rural older peple

A number of innovative rural fall prevention progmaes have been developed. However the
researcher identified only eight published studieisiterventions which focused on, or
incorporated exercise as a means of reducingis&lfactors or falls among rural community-
dwellers. This literature search combined termsafgging (‘elder’, ‘elderly’, ‘aged’, ‘old’,

‘older’) and terms for rural (‘rural’, ‘regional’remote’, ‘country’). Databases searched include;
AMED (Allied and Complementary Medicine), CINAHL géhulative Index to Nursing and
Allied Health Literature), Embase (Excerpta Mediatabase), MEDLINE (R) (Medical
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Literature Analysis and Retrieval System OnlingdDiPo (The Physiotherapy Evidence
Database), Proquest, PubMed.gov, and SPORTDisbteseTdatabases were searched to

earliest records or to 1948. Searches were notatest by language.

Identified studies comprised three RCTs, two qeagpierimental designs, one prospective
cohort design and two ‘evaluations’. The followifigbles provide an overview of the eight
studies. Table 2-2 presents the four studies wihiagstigated multi-component interventions

and Table 2-3 presents the four studies which tigated or compared single interventions.

As is evident from the information presented in[€db2 and Table 2-3, interpretation of the
eight studies was hampered by methodological issiteé studies and variability between
studies with respect to design, type and intertdigxercise. Nevertheless, key findings and

issues raised by the studies are discussed ilse@i7.1 to 2.7.3.
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Table 2-2: Rural multi-component interventions to reduce risk of falls or falls

AUTHOR
LOCATION

STUDY DESIGN
OBJECTIVE

METHOD

KEY RESULTS

COMMENTS

Kempton, Van
Beurden, Sladden
Garner & Beard
(2000); North
Coast of NSW,

Controlled population
based prospective
cohort study comparing
randomly selected
samples from

A four year (1992-1995) multi-component interventio
targeting fall related knowledge, attitudes, bebaxs
and risk factors. Self selected audience for fall
awareness, gentle exercise and medication classes.
Control community received no intervention.

22% non-significant lower
incidence of self-reported falls in
the intervention compared to the
control cohort (p=0.17).

Appropriate use of a control community.
Loss to follow-up rate 30%.

Hospital rate admissions may be subject to

Australia intervention (estimated 20% lower fall related annual fluctuations.
population 79,425) and| Cohort study (1991-1995): randomly selected hospitalisation rate in target group
control area (estimated| community- dwellers 60 years enrolled into residents from intervention Additional follow-up periods are required to
population 61,752) intervention and control area cohorts. compared to control areas confirm the observed trends.
target populations. Alsa (p<0.01).
repeat cross-sectional | Cross-sectional study (1991/1992-1994/1995): all Outcome data was obtained from
(annual) reviews of fall | residents aged60 years from intervention and control| A significant increase in the administrative databases. The completeness
related hospitalisations| areas hospitalised with fall related injuries. intervention participants wearing| reliability of these databases to obtain
safe footwear (35%), non- epidemiological measures of injury incidence
significant improvements in self-| may be problematic.
reported balance (9%) and
physical activity (6%). Unclear what constituted gentle exercise.
Minimal physical tests.
Yates & Quasi-experimental Ten week multi-component programme (fall risk The intervention group showed | 55% of the intervention group performed the
Dunnagan (2001)] design to investigate the education, home exercise programme, nutrition statistically significant exercise programme3/week for the ten week
Montana, USA effect of a multi- counselling, environmental hazard education). improvement in: intervention period.
component programme Balance-Tinetti balance
on fall risk factors. Ten week home exercise programme focused on assessment (p=.000) 1-tailedt tests compared mean change scores
strength, coordination, balance and mobility thtod§ | Lower extremity power- power | between groups for the physical measures. It is
chair-based exercises with weights. Participants generated from sitting to standing preferable to use a 2-tailed test as effect cou|d

requested to exercise 15 minutes/three times pek.we

n=37 community dwellers; median age 77 (range §7-
years (intervention n=18, control n=19).

(p=.001)

Fall efficacy-Falls Efficacy Scale
9(p=.025)

Reduction in environmental
hazards- ordinal scale; checklist
developed by researchers
Nutritious food behaviour-ordinal
scale.

go either direction. A 1-tailetitest assumes
effect in one direction.

Conclusions limited by small sample size.
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Brown (2004);
South-East of
South Australia

Observational study-
multi-component
intervention programme
across community,
residential aged care
(RAC) and hospital
settings.

Three year intervention;

Community

Information provision & educational sessions
Advice on diet, activity, smoking & alcohol

Tai Chi Quan classes (four times per week)
Physiotherapist prescribed exercise programme
assessment of fracture risk, environmental falbhdg
supply of walking aids & hip protectors

Improved secondary prevention after a fall/fracture
RAC

Fall risk assessment at admission & reviews
Multidisciplinary assessment of high risk fallers
Promotion of calcium & vitamin D supplements, hip
protectors, medication reviews

Provision of regular exercise.

Hospitals

As for RAC except no promotion of calcium & vitamin
D, or exercise

7553 people: 65 years

The rate of hospital admission
after a fall decreased from 12% i
the first 12 months to 7% in the
second. The total fracture rate

decreased from 7% in the first 12 Apart from hospital admission and injury, other
months to 4% in the second. Bothconsequences of falls were not sought.

reductions were statistically
significant at p<0.001

There may have been fallers in the community
nwho had no contact with any service following
their fall.

There was no reporting prior to commencing
the interventions. Hospital rate admissions may
be subject to annual fluctuations.

Outcome data was obtained from
administrative databases. The completeness
reliability of these databases may be
problematic.

and

Limited explanation of Tai Chi Quan classes.

Unclear who received the physiotherapist
prescribed exercise programme, what

subjective/objective assessment measures W
taken and the results of these.

ere

Casteel, Peek-
Asa, Lacsamana,
Vazquez & Kraus
(2004); Fresno &
Tulare rural
counties of
California, USA

Non-randomised
controlled study
‘Evaluation’ of
outcomes in the pre-an
post intervention
periods.

d strength and balance programme (physical activig p

Multi-component intervention including managemeit
environmental hazards, medication, alcohol us&is
and hearing impediments. Provision of a lower limb

and referral to community exercise programme).

n=950> 55 years (participant n=107,
non-participant n=843)

oNo significant reduction (at the
5% level) in the risk of falling for
the intervention compared to nor
participant group.

Difficulty in finding a comparison group as the
programme was not randomised. Therefore the
-comparison group was limited to persons not
offered the programme or those who had not
met the risk requirements for enrolment.

o

Large differences in the size of participant an
non- participant groups.

Little information provided about the exercisg
programme components.
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Table 2-3: Rural single interventions to reduce rik of falls or falls

AUTHOR
LOCATION

STUDY DESIGN
OBJECTIVE

METHOD

RESULTS

COMMENTS

Yokokawa et al.
(2003); rural
community in

RCT to determine the
effects of the exercise
programme on a range of

Fortnightly exercise classes over four months. Usua
care control group.
Physiotherapists and care staff instructed theceses.

Significant interaction effects on
body mass (F=5.623, P<0.01) and
Timed Up and Go (F=6.541,

Authors concluded that specific exercise
could improve some aspects of physical
performance and may contribute to

Japan physical and P<0.05). No significant changes fo decrease falling.

N.B. Only psychological factors n= 71 community dwellers 75 years other physical and psychological

English abstract (intervention n=34, control n=37) factors Selection limited to persons that used

available community health and welfare services -
may have biased sample.
High levels of adherence — intervention
group participated in all sessions.
69% completion rate (attended base-line
follow-up assessments).

Sousa RCT to investigate the 14 week progressive strength training programme¢th The intervention group improved | Small exclusively male sample.

& Sampaio effect of the exercise times per week) Functional Reach Test (+9.4%) and

(2005); rural
north of Portugal

programme on two tests
related to fall risk;
Functional Reach Test &
Timed Up and Go.

n=20 community dwellers (range 65-85 years)

Timed Up and Go (-15%) results
from pre-test to post-test and
showed a trend toward a significan
improvement on both tests.

Limited explanation of the type of
exercises included.

t
Only two outcome measures.

Lin, Hwang,
Wang, Chang &
Wolf (2006);
Shin-Sher, a rural
township located
in western central
Taiwan.

Quasi-experimental desig
to examine the effect of a
Tai Chi programme on
injurious falls, balance,
gait and fear of falling

nOne year intervention period.
Participants enrolled from six rural villages. Adllages
were provided with education. Four of the villages
(n=728) were designated ‘control villages’, twdadgles
(n=472) were designated ‘Tai Chi villages'.
Participants from the ‘Tai Chi village’ were invitéo
attend Tai Chi classes (held one hour/six times per
week). 88 participants participated in these ckagse
were referred to as ‘Tai Chi practitioners’.

n=1,200 community dwellers aged5 years.

There were no statistically
significant reductions in injurious
falls across the groups. Therefore i
is not possible to conclude that
participation in the Tai Chi
intervention was effective in
reducing injurious falls. There were
no differences between the groups|
for the secondary measures of
balance, gait and fear of falling.

Falls were narrowly defined as injurious
falls. This may have limited the ability to

t detect differences resulting from the
intervention.

Incidence of injurious falls was
ascertained by telephone each three
months — diaries not used. Relying on
participant recall may have impacted
accuracy of the data.

Large variations in group numbers (n
=728 & n=472)
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Lin, Wolf,

Hwang, Gong &
Chen (2007);
Taichung County
in western central
Taiwan

RCT to compare the effec
of three fall prevention
programmes; education,
home safety assessment
and modification, and
exercise training.

t Four month intervention.
Exercise training group-stretching, strengthening &
balance-training (40-60 minutes/ three times perkje
Education group- eight social visits (fortnight8)
pamphlets providing fall prevention information
Home safety and assessment and modification- 28 it
home hazard assessment, modifications &
recommendations
Assessment using the brief version of the Worldithea
Organisation Quality of Life instrument (WHOQOL)

n=150 community dwellers 65 (mean 76.8) years,
n=50 in each group

Exercise training was superior to theExercise programme well described &

other two interventions.

Score change for the exercise
training group was greater than for

b the education group by the
following;

2.1 points > on the physical domain
(95% CI=-1.2-5.3)

3.8 points > on the psychological
domain (95%CI=0.7-7.0)

3.4 points > on the social domain
(95%CI =0.7-6.1)

3.2 points greater on the
environmental domain (95%ClI
=0.6-5.7)

The exercise training group also had

greater improvements in functional
Reach Test, Tinetti Balance and
Gait, and Fear of Falling than the
education group.

included weight-bearing exercise.

Missing data (from those bedridden or
deceased) may have biased the results.

Different response rates between the
groups may have biased the results.

All participants had experienced a recen
fall. As there was no control group, the
degree to which natural resolution
contributed to results is unknown
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2.7.1  Multi-component interventions

Two of the rural multi-component interventions, Bro(2004) and Kempton et al. (2000) led to
a significant reduction in the fall related hoslstation ratg(Table 2-2). As discussed
previously, the cost effectiveness of multi-compariaterventions has been questioned on the
basis that they are labour intensive (Carter e2801) and likely to be expensive (Gates et al.,
2008). For example the South Australian study bywBr (2004) took three years and employed
both a Project Manager and Project Officer. Becanaey rural communities have limited
resources and lack health care services (Yatesi&&ygan, 2001), their capacity to provide

similar multi-component fall prevention intervemgmay be limited.

Only one of the multi-component interventions, aa@d Dunnagan (2001) provided details of
the exercises. As discussed earlier, previoushctffe fall prevention exercise programmes
have typically challenged balance (Liu-Ambrose, Khang, Lord, & McKay, 2004). However,
the Yates and Dunnagan (2001) programme focusetia@inbased exercises. Nevertheless,

their study, despite its small sample (n=37), regmbreductions in some risk factors (Table 2-2)

2.7.2  Single interventions

Three of the rural studies investigated single @serinterventions. These programmes varied
widely with respect to type of exercise (from sg#éntraining to Tai Chi), frequency (number of
sessions per week) and duration (length). One stiottpkawa et al. (2003) found two
significant effects (Timed Get-Up-and-Go and bodyss). The remaining studies found no
significant effects (Lin et al., 2006; Sousa & Samop 2005).

Lin et al. (2007) conducted an RCT to compare tdifferent interventions; exercise, home
safety assessment and modification, and educdattay identified that in several domains of
the WHOQOL brief version, exercise was supericdacation, and home safety assessment
and maodification. However, meaningful interpretati®f changes in QOL scores are generally
considered difficult, because the statistical digahce of changes in QOL scores implies little

about clinical significance (Lin et al., 2007).

In summary, of the eight rural studies identifiedne found a statistically significant difference

in the risk of falls or falls between groups. Cattt al. (2004) reported that among the

intervention participants, the odds ratio of fajlidecreased significantly during the year

following participation in the programme (OR = 0.45%CI = 0.26, 0.84). In comparison, the

odds of not falling did not decrease significamtlying the one year follow-up period among

non-participants (OR = 0.79, 95%CI = 0.59 to 1Brthwn (2004) found a reduction in the rate
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of hospitalised admission after a fall. Howevernhese was no control group, it is not clear

whether the reduction was due to the intervention.

2.7.3 Lessons from rural fall prevention interventions

Earlier parts of this thesis argued that the rooaltext presents a particular challenge to
providing fall prevention exercise interventionshl¥ overall the published rural studies
provided scant details of implementation modelsesdid touch on strategies to assist
implementation in rural contexts. Yates and Dunnaffam Montana State University, USA
(2001) pointed out that the simplicity and low-coature of their rural programme
distinguished it from previous programmes for comityadwelling older people. The authors
suggested that these features may be particutaggritant to rural communities which often

lack health resources.

Brown (2004) found it helpful to have a ‘champiopreferably of medical or allied health
background, committed to the project and with ttmedevote to it. Brown’s observation was
consistent with one of the main findings of the vet al. (2008) review. This review of fall
prevention projects in Victoria (2000-2007) ideietif the importance of a ‘key driver’, someone

with an ongoing role, to support fall preventiotivaties at a local level.

2.8 Summary

Preventing falls in older adults is an area of suMigal interest, given the associated morbidity,
mortality and economic costs, when seen in thessowmif the projected demographic changes
over the next 30 years. Despite a great deal efireh into fall risk factors and interventions to
prevent falls, there are still gaps in the evidathe¢ need addressing. For example, while there
is evidence that balance-training exercise is @ffeén reducing rates of falls in community-
dwelling older adults; further research is needeititestigate the effectiveness of different
types and intensities of exercise programmes, @teblse out programme components

important for preventing falls.

Despite the growing body of evidence that fall pr&ion interventions are effective,
transferring this evidence into practice remaigballenge. In particular, there is a need to
incorporate fall prevention exercise programmes daily clinical practice, with good effect
and acceptance. Meeting this challenge will bestssiby identifying barriers and facilitators to

innovations in local contexts.
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The challenge of translating fall prevention evidemto practice is especially difficult in rural
areas, where a number of unique factors come Iato pirst, the ageing population is more
marked in rural Australia than in the cities, ahelit health is generally poorer. Second, the
challenges of providing effective health servieeseet the needs of these rural communities is
more difficult, for example due to; smaller towbgyger distances and shortages of health
professionals. Third, the majority of fall prevemtistudies have been conducted in metropolitan
areas. Overall, it seems likely that modificatiamsl local models will be required to meet the

unique needs of rural Australian communities.

Of the eight rural fall prevention exercise studdemntified, two showed a significant reduction
in the fall related hospitalisation rate, and amanid a significant effect on the Timed-Up-and-
Go Test. However, interpretation of results was fanmed by methodological issues within
studies and further compounded by variability betwstudies. Moreover, these rural studies
offered little specific guidance in terms of implentation. While the studies yielded some
valuable insights, their volume and scope are igage to address the needs of older rural

Australians.
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CHAPTER 3: EXERCISE AND AGE CONSIDERATIONS IN FALL PREVENTION

3.1 Introduction

This chapter provides the second part of the libeeareview. It explores exercise and age
considerations in relation to fall prevention in@mtions. To begin, the chapter looks at
successful ageing, QOL and self-efficacy as thiatedo the older adult. Ensuing discussion
focuses on strategies to enhance self-efficacyicgippé for use with exercise programs and
looks at the few fall prevention interventions thave actively sought to build self-efficacy.
The chapter concludes with an overview of factéiecting adherence to fall prevention

programmes.

3.2 Quality of life

3.2.1  Defining and measuring QOL

Although ageing is often associated with declimeghysical and psychological functioning
(Berg, 1996), there has been a shift from ‘decddind loss models’ of older age to more
constructive paradigms that emphasise QOL (Farqdi8&@b5b). This has been accompanied by
an increased interest in the constituents and eeinaent of QOL in older age (Bowling et al.,
2003).

QOL measures enable participants’ perspectiveh®mipact of health and health interventions
to be assessed and considered in clinical deamsaking and research (Addington-Hall &

Kalra, 2001). However, the literature highlightsesal important considerations related to the
measurement and interpretation of QOL. First, lafokonsensus as to the definition of QOL has
complicated the development, use and interpretati@@OL measures (Vaapio, Salminen,
Ojanlatva, & Kivela, 2008). Notably, QOL is a comyp) multi-faceted term with multiple
interpretations (Bowling, 1995; Bowling et al., Z)MHass, 1999; Vaapio et al., 2008). In the
biomedical and behavioural medicine literature, QfDkcomes commonly reflect physical,
mental and social indicators of health. In the psjagical literature, measures of QOL tend to
capture a global sense of QOL or satisfaction \ifth(McAuley et al., 2006). Second, it has
been argued that QOL is a highly individual conaad cannot be adequately assessed using

standardised measures that ask every person tleeqgagstions and require responses to be
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selected from a predetermined set (Higginson & &01). Third, there is lack of clarity
surrounding what constitutes an important chang@@b. (and to whom is the change
important)? For example, Lin et al. (2007) argusat tneaningful interpretation of QOL scores
is difficult, because statistical significance bhoge in scores implies little about the clinical

significance.

Fourth, many QOL instruments combine informatioroas several categories to provide
aggregate measures. While these instruments dffiptisity of use, they are likely to be less
sensitive. Whereas, treating QOL constructs agdidtom one another allows for the
possibility of detecting benefits on some composemd not others (Stewart & King, 1991).
Finally, relatively little work has examined QOL datder populations (Hendry & McVittie,
2004). Because many QOL instruments have beenramsigr generic use, working class
populations or particular sub-groups of patientagpo et al., 2008), they may miss several
items ranked by older people as important (Bowl2@f)5). For example, studies demonstrate
that the social dimension of QOL is important tdeslpeople. Yet the social dimension is
almost totally lacking or measured too narrowlyriany QOL instruments (Farquhar, 1995b;
Lamb et al., 2005; Vaapio et al., 2008). For examniple Short Form 12-item Survey (SF-12)

contains only one item related to the social direnef QOL.

3.2.2  Older people’s views of successful ageing and QOL

Ageing is often accompanied by concerns about fomat ability, coping and independence
(World Health Organisation, 1998). As people abeirtability to maintain independence,
largely determines their QOL (World Health Orgatima 2002). For example, in a study of
194 elderly women, eighty percent said they woukfgy death to a ‘bad’ hip fracture and
subsequent admission to residential care. Thispgagsociated poor recovery of a hip fracture

with QOL issues, including loss of independencgnity and possessions (Salkeld et al., 2000).

Rowe and Kahn's (1998) widely used definition ofsessful ageing encompasses three
components; avoiding disease, maintaining a higisiphl and cognitive function, and active
engagement in life (including maintaining autoncamg social support). The findings from
three key studies into older people’s views of sgstul ageing are consistent with Rowe and
Khan's definition. Phelan, Anderson, LaCroix anddem (2004) surveyed 4,566 people aged
65 years and older from Washington, America. Tpaiticipants provided a multidimensional
definition of successful ageing encompassing; mayspsychological and social health. Kramer
and De Jonge (1998) described similar findings frerdepth interviews with 20 persons aged
70 years and older. Respondents had a functiooainted definition of successful ageing,
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typified by the phrase ‘more or less being abl@ake care of yourself '. von Faber et al. (2001)
interviewed 599 Dutch participants aged 85 yeadsaddler. Most of their participants viewed
wellbeing, an aspect of psychological health, asvadent to successful ageing. In von Faber et
al’s study, social functioning was considered esgkand identified as the most important

condition for wellbeing and successful ageing.

Bowling et al. (2003) and Bowling, Seetai, and N®(2007) undertook qualitative studies to
explore the older person’s priorities for a goodlgy of life. The former study surveyed British
community dwellers 65 years and older. In thatiyabd social relationships and health were
identified as the most important aspects of QOlheDtmportant areas included; social
activities, psychological outlook, wellbeing, amdiépendence (Bowling et al., 2003). The latter
study revealed that for older people with diffigestin physical functioning, higher social
engagement and higher levels of perceived conteobvassociated with better QOL (Bowling et
al., 2007).

Overall, there appear to be several similaritiggvben what older people identify as important
elements of successful ageing and what they igeasiimportant elements of QOL. Key
among these is; physical function, social functsychological function, control and
independence. Hence, and as suggested by Bowlalg(€003), it would seem that enabling

people to retain their independence for longekedy to enhance their QOL.

3.2.3  Physical activity and QOL

With advancing age there is increased suscepyilbdie. range of chronic conditions and
functional disability, often resulting in comproméphysical and psychological health and
reduced QOL. However, research indicates that phlaktivity may be one of the most
significant means by which individuals can influertheir own health, attenuate functional
decline, reduce the risk of disability (DepartmehHealth Physical Activity Health
Improvement and Prevention, 2004; Hirvensalo, Raarta& Heikkinen, 2000; Kesaniemi et

al., 2001; Keysor, 2003; Larson, 1991; LIFE Stuadlyelstigators, 2006; Nelson et al., 2004) and
maintain a high quality of life into older age (lil, Rejeski, Reboussein, Ten Have, &
Ettinger, 2000).

Several studies show associations between sotigtypoemotional health and quality of life
(Department of Health Physical Activity Health Irogement and Prevention, 2004; Glass, de
Leomn, Marottoli, & Berkman, 1999; Joyce, 2002; kKeapet al., 1988; Lawton, Winter,
Kleban, & Ruckdeschel, 1999) However, older peapmore like to be at risk of social
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isolation (Department of Health Physical Activitg&lth Improvement and Prevention, 2004).
For the elderly, low levels of social activity, pamcial support, poor social networks, and
loneliness, have been linked to increased levetlepfession, (Hraba, Lorenz, & Pechacova,
1997), lower feelings of self esteem and life $atison (Felton & Berry, 1992; Ishii-Kuntz,
1990), and greater likelihood of entering a nurginoghe (Russell, Cutrona, de la Mora, &
Wallace, 1997).

The research associating social activity with Q@didates that older people with low levels of
social activity would benefit from increased sosiadion (Hussain et al., 2005). While little is
known about the potential of physical activity tthance social outcomes (Department of
Health Physical Activity Health Improvement and\Rmation, 2004), positive social benefits
have been observed in some exercise programmetdtarpeople (Hardcastle & Taylor, 2001;
Stathi, Fox, & McKenna, 2002). For example, BarldMilliams and Wright (1999) found the
group environment provided opportunities to meet stmare concerns with similar others in a
non-threatening socially supportive environmenttiBPalar benefits have been associated with
the reciprocal nature of interactions that camenftaking part in exercise groups (2006).
Ranzijn, Harford, and Andrews (2002) identifiedttfaa women in their study, exercise groups
had formed an important part of their ‘social glaed provided a supportive space for sharing
thoughts and feelings. Similarly, Iso-Ahola andkR@1996) described a buffer effect on stress
through the social support received from friend$ e@empanions when taking part in leisure

activities.

Although the impact of physical activity on mertallth is a relatively new area of research,
encompassing only a small number of high qualifyegeixnental studies, effects are consistent
and plausible across a range of mental health mgsdDepartment of Health Physical Activity
Health Improvement and Prevention, 2004). Resdidimgs confirm that physical activity
can help improve the mental and emotional well-pe&iholder adults. In particular, physical
activity has been associated with; reduced symptafrdgpression (Craft & Landers, Journal ;
King, Taylor, & Haskell, 1993; Strawbridge, DelegBoberts, & Kaplan, 2002), reduced
anxiety (Petruzzello, Landers, Hatfield, Kubitz S&alazar, 1991), enhanced mood (Arent,
Landers, & Etnier, 2000), higher subjective weliFge self-esteem, life satisfaction and QOL
(Biddle, 2000). Interestingly, the effects of exsecon mental health are likely to be more
variable than those found in physiological chaggumulated evidence indicates that factors
associated with the process of being physicallivactather than fitness itself, are mainly
responsible for the benefits in mental well-beiimgportant factors are likely to include the
individual's subjective experience of the exer@se the setting in which it takes place
(Department of Health Physical Activity Health Impement and Prevention, 2004).
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3.2.4  Impacts of fall prevention interventions on QOL

As discussed above, physical activity can impagtynaspects of an older person’s quality of
life. Chapter 2 of this thesis described how adiranage brings increased susceptibility to falls
(Campbell et al., 1981; Lord, Shambrook, & Gilb&894; Lord et al., 1993). Most fall
prevention interventions have been designed tomige impairments affecting physical
function, such as strength, balance and gait (Lagi®oet al., 2008; Vaapio et al., 2008). Hence,
assessment of their efficacy has traditionally @clion laboratory or clinical tests of physical
parameters and rates of falls (Laybourne et ab82MHowever, fall prevention interventions

can affect many aspects of a person’s health,usofdll risk factors and falls (Lin et al., 2007,
Lord, Sherrington, Menz, Close et al., 2007b).

There are several reasons why the traditional a&gprof measuring physical parameters and
rates of falls may be too narrow. Firstly, it maot napture the multidimensional and highly
variable responses that older people make to ffallgmtion exercise programmes (Laybourne et
al., 2008; Mclnnes & Askie, 2004), responses wiricthemselves are likely to be a complex
interaction between physical and psychosocial @rfaes (Mcinnes & Askie, 2004). Secondly,
assessing outcomes in terms of fall risk factodsfatls may not fit with the priorities of older
people and may miss more client focused trial cun(Ballinger & Clemson, 2006; Bunn,

Dickinson, Barnett-Page, Mcinnes, & Horton, 2008).

Finally, assessment based on physical parametdraknates could limit the scope and
outcomes of ‘fall prevention’ interventions. Foraaxple, QOL is considered to be the primary
goal of treatment in the elderly population. Yétdiis known about the effects of fall

prevention programmes on the QOL of older peopie ét al., 2007). Furthermore, by looking
beyond ‘fall prevention’, health professionals niiymore effective in promoting the health of
older people (Ward-Griffin et al., 2004). In paudiar, including some of the broader
determinants of health within ‘fall prevention’ grammes, could assist older people respond to

the physical, social and psychological challengesdder age (Bowling et al., 2003).

Although, the importance of QOL and psychosocidatome measures are increasingly being
recognised in the field of fall prevention (Lambaét 2005; Vaapio et al., 2008), few fall
prevention studies have reported a positive eiad@OL. Vaapio et al. (2008) conducted the
only systematic review of fall prevention RCTs’ whihas assessed effect of the intervention
on QOL. The authors identified twelve interventio8s< of these (three among community-
dwellers and three in institutions) showed posigffects on some domains of QOL. All six
reported improvements in physical function or pbgkhealth, social function, environmental
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domain, vitality and mental health domains. Theeevdentified only one fall prevention
study that had been conducted among community-drgelinvolved an exercise component
and had positively impacted domains of QOL. Thiglgtby Devereux, Robertson and Briffia
(2005) investigated a water-based exercise andrsgaihgement programme in a small sample

of persons from a population sub-group (50 persatisosteopenia or osteoporosis).

Based on the findings of their review Vaapio €28l08) recommended that future research
consider the type of fall prevention interventidingt effect QOL and the means by which they
render an effect. In the context of fall preventgxercise programmes, understanding the
mediators in the exercise programme-QOL relatigneiy assist the design of programmes to
enhance QOL. However, this is likely to prove allemge, given the major knowledge gaps
concerning how generic exercise affects a varieQ@L domains in older adults (Elavsky et
al., 2005; Stewart & King, 1991).

Vaapio et al. (2008) also suggested that both dfatiné and qualitative methods be used to
increase understanding of an interventions effad@L. Their recommendation is consistent
with Bowling's (1995) finding that forced choiceihs produced different data to the open
ended methods which had allowed participants tordestheir experience. Hence, Bowling
(1995) proposed that a qualitative approach magngemeans of overcoming some of the

shortfalls of standard QOL instruments.

Although not widely reported in the context of fpikvention, the use of proxies may provide
another means to evaluate QOL outcomes. It is géineecognised that both healthcare
professionals and lay caregivers can provide usefoimation, particularly on the more
concrete, observable aspects of QOL (Addington-Bladdlalra, 2001). Hence, it is plausible that
qualitative methods which explore the views of trepltoviders may extend understanding

about the impact of fall prevention programmes.

3.3 Self-efficacy

As discussed earlier, most fall prevention reseheshtargeted physical risk factors in an
attempt to reduce falls. Considerably less attarttias been given to fall related psychological
factors (National Institute for Health and Clini&lcellence (NICE), 2004b) Yet, the
psychological consequences related to fallinghemrospect of falling, may be as disabling, or
sometimes more disabling than a fall itself (CungmiBalked, Thomas, & George, 2000;

Salkeld et al., 2000). Loss of confidence in mpitian lead to self-imposed restrictions in
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physical activity, manifesting in decreased mustiength, impaired balance and progressive
functional decline, thereby reducing independemzkiacreasing the risk of future falls. These,
in turn, can impact an individual’'s perceived heaihd QOL (Bruce, Devine, & Prince, 2002;
Cumming et al., 2000; Delbaere, Crombez, Vanderstra Willems, & Cambier, 2004; Lach,
2002; Murphy, Williams, & Gill, 2002; Vaapio et a2008; Walker & Howland, 1991; Yardley
& Smith, 2002).

Over time different constructs have been useddesasthe psychological aspect of falling
(Jorstad, Hauer, Becker, & Lamb, 2005; McAuley, Mo, & Rosengren, 1997; Rixt Zijlstra

et al., 2007). In the early stages of researchtiiiaed Powell (1993) described fear of falling as
concern about falling that limited performance wémyday tasks. Such fear was generally
thought to be a consequence of falls (Bhala, O'Bbnd Thoppil, 1982; Shumway-Cook,
Baldwin, Polissar, & Gruber, 1997). However, latesearch identified fear of falling in persons
who had not fallen (Myers et al., 1996; Tinettakt 1988). According to Australian authors
Kendig et al. (1996) approximately 30% of commutltyellers aged 65 years and over

reported some degree of fear of falling, and ardL0%h reported severe levels of fear of falling.

Although often used interchangeably, recent reselaas compared the terms ‘fear of falls’ and
‘fall related self-efficacy’. Moore and Ellis (2008eported that while similar and related, they
were in-fact unique constructs. Self-efficacy playdefinite role in fear of falls (McAuley et al.,
1997). Yet when fall related efficacy and fear aff were compared, fall related efficacy was
an independent correlate of physical function agdigpmance, whereas fear of falls was not
(Gill, Williams, Williams, & Hale, 1998; Tinetti edl., 1994).

Self-efficacy, a concept based in the field of p®fogy, is derived from Bandura’'s Social
Cognitive Theory (Bandura, 1977a; Bandura, 1986idBaa, 1997). Self-efficacy describes an
individual's perception of their capabilities witbspect to a specific task. In the context of falls
self-efficacy is the belief in one’s capabiliti@sdarry out specific daily activities without falj
(Tinetti, Richman, & Powell, 1990). Self-efficadpgether with outcome expectancies (belief
that the behaviour will lead to a desired outcorméhought to be a critical mediator
determining which behaviours are attempted and lmand people try to adopt the behaviour

before giving up (King et al., 1992).

Self-efficacy has been strongly associated withpeyormance measures such as balance and
gait (Li et al., 2002; Myers et al., 1996; Tin&tPowell, 1993). Higher levels of self-efficacy
have been shown to be protective against functideeline in basic daily living activities and
social activities (Tinetti et al., 1994; Tinetti Rowell, 1993). In turn, improved mobility, self-
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care ability and sustained engagement in everydiitees have been associated with life
satisfaction, greater independence and QOL (Bow&idjffe, 2006; Li, Fisher, Harmer, &
McAuley, 2003; Peterson et al., 1999; Stretton,6200

It is of concern that the self-efficacy of oldeiopke often changes in association with ageing,
disability and illness (Bandura, 1997; Li et aD03). Older adults who have lower levels of
self-efficacy tend to reduce the number of actgtin which they engage (Bandura, 1997; Li et
al., 2003; Tinetti et al., 1994; Tinetti & Powell993) leaving them with fewer opportunities to
experience successful efficacy-building behavioansl leading to further decreases in efficacy
(Bruce et al., 2002; Mendes de Leon, Seeman, BRkelnardson, & Tinetti, 1995; Peterson et
al., 1999; Seeman, Unger, McAvay, & Mendes de L&889). Increasing self-efficacy is
therefore an important goal, not only to improve gisychological wellbeing of older people
(Rixt Zijlstra et al., 2007) but to promote fungtiand independence (Bowling & Lliffe, 2006;

Li et al., 2003; Peterson et al., 1999; Strett@9&2 Tinetti et al., 1994; Tinetti & Powell,

1993). Hence, determining how older people mairtaiher levels of self-efficacy (Bandura,
1997) and the extent to which compromised self:affy can be enhanced, are primary issues

for research into ageing (McAuley, Jerome, Marqi#aysky, & Blissmer, 2003).

Several authors have recommended that preventierveantions for older adults at risk of
functional decline and falling attempt to simultansly improve physical function and
confidence (Liu-Ambrose, Khan, Eng, Lord et al.020National Institute for Health and
Clinical Excellence (NICE), 2004b; Tinetti et a&l994). Interestingly, the findings of several
studies indicate that physical activity can haversg effects on functional ability and self-
efficacy (Bandura, 1997; Elavsky et al., 2005; M&yu& Blissmer, 2000; McAuley & Katula,
1998; McAuley et al., 2006; Netz, Wu, Becker, & €abaum, 2005; Seeman & Chen, 2002).
McAuley et al (2006) hypothesised that for oldenlgsiwhose self-efficacy may be
deteriorating along with their functional abilitigshysical activity could provide a mastery
experience that leads to increased self-efficabjs Ted McAuley et al. (2006) to recommend
that physical activity interventions be structutegnaximise growth in self-efficacy by

targeting the primary sources of efficacy inforroati

The majority of exercise interventions that haveasted balance confidence encompassed

balance-training (Myers, Flectcher, Myers, & Sha®98; Taggart, 2002; Wolf et al., 1996).

According to Hatch and Gill (2003) ‘fall relatedfsefficacy’ and ‘balance confidence’ refer to

the same construct of perceived balance abiliy &.person’s level of confidence in their

ability to maintain balance while performing spécdaily activities). Yardley, Donovan-Hall,

Francis, and Todd (2006) hypothesised that an esigpba balance improvement would be
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likely to increase confidence in balance, leadmg potentially beneficial effect on activity

levels, physical functioning and fall risk factors.

Bandura’s theory predicts that psychological inéetions may be effective in enhancing self-
efficacy for dealing with threatening situationsa(Blura, Adams, & Beyer, 1977). Health
programmes have increasingly incorporated healiiavieur change, including strategies to
enhance self-efficacy (Bandura, 1995; Nutbeam &ridat998; Strecher, McEvoy, Vellis,
Becker, & Rosenstock, 1986). Moreover, exercisdistuthat have focused specifically on self-
efficacy have reported positive associations imtatinical and health populations (Ewart,
Taylor, Reese, & DeBusk, 1983; King et al., 1992).

Although little researched, cognitive behavioumgb@aches may be used to change attitudes
and behaviours in an attempt to reduce fall rigke@ & Clemson, 2001; National Ageing
Research Institute, 2004). At this point, theradsvidence that cognitive behavioural
interventions in isolation reduce the incidencéeaf of falls in community-dwelling older
adults of unknown risk (National Institute for Hisahand Clinical Excellence (NICE), 2004a).
However, an RCT by Tennstedt, Howland, and Lack(@888) investigated a cognitive-
behavioural intervention, incorporating cognitiestructuring and skill training, with the
intention of increasing self-efficacy and senseaitrol over falling. Results indicated that
short-term changes could be achieved in maladagpttitades and beliefs about self-efficacy,
activity levels and falling. A more recent RCT blef@son et al. (2003) used a small group
learning environment with the intention of encoumnggoehaviour change, improving self-
efficacy and reducing falls. Their programme sustiély reduced the risk of falling and

improved self-efficacy in everyday tasks.

The studies by Clemson et al. (2004) and Tennstealt (1998) support the use of a cognitive
behavioural approach in fall prevention intervensiolnterestingly, both studies were multi-
component interventions which included an exerpiegramme. As previously discussed,
earlier research shows that physical activity cavelstrong effects on functional ability and
self-efficacy. Therefore, and as suggested bytBtr¢2006) and Tennstedt (1998), it is possible
that a combination of physical and mental trairstrgtegies, such as physical conditioning,
mastery experiences and cognitive restructuring, maximise benefits regarding balance and

control of functional mobility.
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3.3.1  Efficacy building strategies

As previously noted, self-efficacy beliefs can barged and thus represent a useful target for
intervention (King et al., 1992). However, few fplievention studies have actively incorporated
efficacy-building strategies. This section outlikey efficacy building strategies identified in
the literature, which may be applicable for useniatll prevention exercise programmes
(Bandura, 1986; Bandura, 1997; Bhala et al., 1982cher et al., 1986; Tinetti et al., 1994).

Self-mastery

Bandura (1995) proposed that the most importanofac building a strong self-efficacy was
the experience of mastery in everyday activitiexx@gkding to Social Cognitive Theory,
persistence in activities that are subjectivelgditening (even if relatively safe), through
experiences of mastery, leads to enhancementfedffiency (Bandura, 1986). In the context of
fall prevention, the experience of performing aititte safely may lead to greater fall self-
efficacy (Rixt Zijlstra et al., 2007).

Several techniques have been recommended todeitiie success of a mastery experience.
First, practice should ideally take place in réal tircumstances (Bandura, 1995). Second,
because personal accomplishments are importangyitbe helpful to begin training with
simple tasks or break skills down into more easifstered sub-skills. Accomplishments on
these tasks would build efficacy and enable th&viddal to attempt more complicated tasks
(Clemson et al., 2003; Tinetti et al., 1994). Thgdal setting and attainment can act as an
intrinsic motivator, increasing a person’s confidem their ability to be physically active and
encouraging them to attempt more complicated tésiksg, 1986; McNeill, Wyrwich,
Brownson, Clark, & Kreuter, 2006; Tinetti et al994). Last, regular exercise participation can
act as a powerful source of efficacy informatioatBura, 1997; McAuley et al., 2003).
Therefore opportunities for practice, possibly Waamework, are likely to be beneficial (Lorig,
1986).

Australian Occupational Therapists Beth Cheal aindy.Clemson (2001) evaluated the
‘Steady-As-You-Go’ programme of supervised outdexeursions to promote fall self-efficacy.
Their group programme highlighted the value of gsnlf-mastery experiences, skill
development and verbal support as techniques tagimsafety in community mobility tasks.

Participants rated the outdoor experiences as lleémost useful aspect of the programme.

Verbal persuasion
Positive yet realistic feedback from facilitatorglgpeers, focusing on true ability and successful
performance, may encourage people to try hardepeodote self-efficacy (Bandura, 1986;
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Bandura, 1997; Clemson et al., 2003; Rejeski & Nkiba2001; Strecher et al., 1986). Feedback
which identifies participant accomplishments (pedir goal progressions) and enhances self-
efficacy perceptions relative to specific outcomesy be especially beneficial (Bandura, 1986;
Bandura, 1997; Strecher et al., 1986).

Witnessing others

Efficacy is thought to be influenced both by onan experience and witnessing the
experience of others (Bandura, 1982; Strecher, €1286). Group work exposes participants to
potential role models. Observing others engagirt@énbehaviour and noting the consequences,
can impact how personal capabilities are apprdiBaddura, 1986; Clemson et al., 2003). For
best effect, the role model should have similaratizristics and be in similar circumstances to
the observer. The models should be seen to overddfizailt situations with determined effort
rather than ease, and be shown to have a rewasdingme (Bandura, 1977a; Tinetti et al.,
1994).

Social support and the affective experience of thexercises

Bandura (1997) identified the social network andacsupport created within the exercise
group as important correlates of exercise behavladividuals use information about their
physiological and emotional states to judge thapabilities (Bandura, 1997; Clemson et al.,
2003). This information can either, help to stréegtor weaken perceptions of capabilities, and
in turn, influence subsequent behaviour (Banduw8y}l Pleasant experiences can heighten
beliefs about coping, whereas stress and agitédéessare not conducive to growing self-

efficacy and personal accomplishment (Clemson.e2@03).

A person may experience reduced negative affeceahenced positive affect (feeling states)
through exercise (Allegrante & Marks, 2003; Elavskl., 2005; McAuley & Katula, 1998;
O'Leary, 1985), as indicated by statements suctexescise makes me feel good'. Positive
effect may also be promoted by minimising physpaih associated with exercise (Lees, Clark
et al 2005). In addition, a participant might exgece positive or negative affect via the group
environment, as indicated by statements such amdlpart of the group is fun’ (McAuley et
al., 2003).

Findings of the Clemson et al. (2003) study, disedsn section 3.3, highlighted the affective
experience of the exercises as an important aspéut ‘Stepping On’ programme. Many
‘Stepping On’ participants commented they thougbytwere improving with the exercises,
because they felt stronger or their balance wasihé&tarticipants also reported being better able
to do specific activities and this had provided inatton for them.
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3.3.2  Measurement of self-efficacy

Performance data and self-efficacy can serve amortant part of programme planning and
evaluation (Lusardi & Smith Jr, 1997). Because-aéltacy is situation specific (Bandura,
1997), the assessment of self-efficacy needs teehaviourally specific and individualised to a
specific domain of function (Maibach & Murphy, 199%he 2005 ProFaNE consensus
attempted to standardise outcome data of falledlateasures for fall prevention trials. This
consensus recommended conceptualising psycholaginaequences of falls in terms of a fall

related self-efficacy measure based in the So@gh@ive Theory (Lamb et al., 2005).

3.4 Adherence

Although the usefulness of balance-training exerpi®grammes has been demonstrated, their
effectiveness in reducing rates of falls is depande rates of uptake and adherence (Campbell
et al., 1997; Day et al., 2002; McInnes & Askiep20Nitz & Choy, 2004; Nolan, 2008; Todd

& Skelton, 2004; Yardley, Bishop et al., 2006; Ylayd Donovan-Hall et al., 2006). However,
subject compliance is the most commonly reporteddyao successful fall prevention
interventions (Fortinsky et al., 2004). Typicalgss that half of community-dwellers invited to
participate in fall prevention interventions takethe offer (Campbell et al., 1997; Robertson,
Devlin, Scuffham et al., 2001), with uptake as lsv10% (Day et al., 2002; Stevens, Holman,
Bennett, & de Klerk, 2001). Then there is attrittbrough dropout and non-adherence
(Mclnnes & Askie, 2004; Yardley, Bishop et al., B0

Predictors of adherence could provide importardgrimition to assist the design of programmes
that maximise acceptability, uptake and adhereBoar{ et al., 2008; Mclnnes & Askie, 2004;
National Ageing Research Institute, 2004; Nolarf)&Bjosten et al., 2007; Ward-Griffin et al.,
2004; Yardley, Donovan-Hall et al., 2006). Howe\al, prevention trials and systematic
reviews typically provide littlénformation on participants’ expectations of, cews about the
intervention (Ballinger & Clemson, 2006; MclnnesA&kie, 2004). Consequently, little is
known about the acceptability and perceived bartierfall prevention programmes (Ballinger

& Clemson, 2006; Mclnnes & Askie, 2004; Sjostemlet2007). Thus, research is required to
identify individual and environmental factors whigtilitate uptake and sustained engagement
in fall prevention exercise programmes (Nationaéiyg Research Institute, 2004). The
National Institute of Clinical Excellence (NICE)Q@4a), reviewed the comparatively few
quantitative and qualitative studies which examiaklér people’s views on a range of fall

prevention interventions. Their review, which compd 24 studies conducted between 1990
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and 2003, found that most of the studies had ifyegtsid subject’s views independent of a trial.
According to NICE, had the studies been conductedtarrently, as part of a trial, the results

might have been different.

3.4.1 Facilitators and barriers to participation in falprevention programmes
An array of factors has been associated with esemilherence (Williams & Lord, 1995). The
following section discusses factors commonly maradin the literature and likely to have

implications for fall prevention exercise progranane

Health and perceptions

General good health and functional ability increlggarticipation and were strong predictors of
adherence in fall prevention interventions (Baking. Clemson, 2006; Mcinnes & Askie,
2004; Sjosten et al., 2007). Conversely, poor headts the most often mentioned barrier to
participation (Clark, 1999; Rasinaho, Hirvensaleidonen, Lintunen, & Rantanen, 2006). Poor
health either directly prevented participationijratirectly prevented it due to concerns about the
suitability of the exercise in relation to the imdiual’'s physical ability or anxiety about the
consequences (Mclnnes & Askie, 2004; Nolan, 20@@pSon, Darwin, & Marsh, 2003;
Yardley, Donovan-Hall et al., 2006). Specific barsi to exercise included; injury, chronic
illness, co-existing disease state, mobility limdas, unpleasant sensations associated with
exercise, and fear of falls (Clark, 1999; Gross#&&stewart, 2003; Hill et al., 1996; Lees,
Clark, Nigg, & Newman, 2005; Marks & Allengrant€d5; Morey, Pieper, & Cornoni-
Huntley, 1998; Rasinaho et al., 2006). For exanglarospective participant may fear their
pain may be ‘so bad’ it would prevent them exengsir that exercising might ‘bring on’ their
pain. Alternatively, they may perceive exercise ldaequire ‘too much’ effort or would lead to
them being exhausted (Simpson et al., 2003). Azudsed earlier, based on Bandura'’s theory,
aches and pains associated with activity can imgpeléefficacy, which may have implications
for motivation and adherence (see section 3.3.ah@Bra, 1997; McAuley, Lox, & Duncan,
1993; Resnick & Spellbring, 2000). In the lighttbése concerns, it is perhaps not surprising
that exercise of low to moderate intensity and maigefrequency has been found to boost
adherence (2004).

Overall, it seems that opportunities for primarywimarious experiences that address
environmental and physiologic barriers may be irtgurin increasing self-efficacy (Simpson
et al., 2003). Furthermore, people with pain or itgdimitations may need to be convinced

about the safety of exercise activities and thease environment, and might benefit from
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support, for example a volunteer escort, when uakigerg a new exercise (Leveille, Cohen-
Mansfield, & Guralnik, 2003).

In terms of facilitators, maintaining health is tnest often reported motivator to exercise
among older people (Rasinaho et al., 2006). Exeqmisgrams perceived by participants as
relevant and beneficial to their needs, showeddrigttendance (Bunn et al., 2008; McInnes &
Askie, 2004; Stead, Wimbrush, Eadie, & Teer, 19@fce seniors started an exercise
programme the realisation of physical improvemargse motivating factors to continue
(American Council on Exercise, 1998). Furthermanany older adults use exercise as a means

to counter functional deficits or prevent the orndfadisability (Muse, 2005).

In general, older people’s beliefs about exerciakthe benefits of exercise influenced their
motivation to exercise. For example, a lack of kiealge about the benefits of exercise, on the
part of the older adult, was a known cause of imgt(Dishman, 1994; Mann, Pruitt, Meehan,
& Kemper, 1997; Resnick & Spellbring, 2000). In tantext of fall prevention, participation
was increased by having previous experience wignoise (Yardley, Donovan-Hall et al.,
2006). Whereas, Simpson et al (2003), interview2dd@nmunity-living older adults. They
found that most were unaware of the benefits of@se in general or the positive effects of

specific exercise on balance and strength, andethdittle inclination for taking it up.

Inconvenience

The accessibility of a programme can affect adhereRor example, participation may be
influenced by convenience and the availability @éguate transport (Bunn et al., 2008).
Adherence may also be adversely impacted by oneegusrements in terms of time, effort and
cost (Simpson et al., 2003; Vaapio et al., 20080y, Donovan-Hall et al., 2006).

Enjoyment and social aspects

As previously discussed social function is espbciaiportant for older people, to the extent
that they consider social contacts to be as vatualtlomponent of QOL as health itself
(Farquhar, 1995a). Ironically, by restricting mowwrhand avoiding activities, older people

often miss opportunities to engage in social neétadWard-Griffin et al., 2004).

Enjoyment, fun, social contact and social suppavehbeen identified as powerful motivators

for older adults to exercise (Ballinger & Clems@006; Hardcastle & Taylor, 2001; Kirkby,

Kolt, Habel, & Adams, 1999; Paxton, Browning, & ©l@hell, 1997; Stathi et al., 2002).

Exercise groups can increase opportunities toanteform new friendships and develop social

networks (American Council on Exercise, 1998)pélvhich may be important for older people
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at risk of loneliness and social isolation (McMur@000). Some fall prevention interventions
have shown that social interaction and support ptethuptake and adherence (Ballinger &
Clemson, 2006; Mcinnes & Askie, 2004; Sjosten gt24107; Stead et al., 1997; Yardley,
Bishop et al., 2006). A recent systematic reviewBoyn et al. (2008) corroborated that the
majority of older adults preferred fall preventioerventions with interaction and strong social
support. Moreover, several authors have recommeti@dedall prevention interventions include
a social component. They contend that providineagant social environment, attending to and
building on opportunities for enjoyment, camaraglgproblem solving and building positive
social identities, may make interventions morevate and attractive to older people, thereby
enhancing uptake, adherence, and ultimately effeotiss (Ballinger & Clemson, 2006; Barlow
et al., 1999; Bunn et al., 2008; Mclnnes & Aski@02; Yardley, Bishop et al., 2006).

Independence

Independence is a highly valued asset for oldeplpediughes et al., 2008). Thus older adults
are likely to be motivated by anything that enalthesn to remain independent, free and in
control (Commonwealth Department of Health and AGade [Marketing Consultancy
Network Inc], 2000). For example, Hughes et al0@0explored eight focus groups of persons
70 years and over, and found messages that empthasidependence or health were favoured
over fall related messages. Moreover, older pewpleomed fall prevention exercise
programmes, because they saw them as a meansradimaig control and independence
(Commonwealth Department of Health and Aged Ca)@12Stead et al., 1997; Yardley,
Donovan-Hall et al., 2006). For example, Yardleyg &mshop et al. (2006) found that physical
benefits of fall prevention programmes were implljcand sometimes explicitly linked with
independence. Similarly, participants of the Clemsbal. ‘Stepping On’ programme (2003)

spoke of the programme as an insurance againseftrailty and impairment.

Overall benefits

According to Ballinger at al. (2006) and NICE (2@d4nismatches may occur between the
agendas of older people and those of health piiofeds. For example, the majority of fall
prevention interventions have been presented exelysas a means to reduce falls, rather than
interventions with the potential to offer a widange of benefits. Yet, the life enhancing aspects
of fall prevention programmes have been widely reggbas reasons for adherence (Mclnnes &
Askie, 2004; Yardley, Bishop et al., 2006).

This literature review highlighted that work is ded to increase uptake and adherence to fall

prevention exercise interventions. Generic exersiisdies and a limited number of fall

prevention studies point to the benefits of intati@ns that remove the perceived barriers and
46



support the motives of older adults to engagellpfavention programmes. To this end it is
important that programmes be realistically achiéxadcceptable and accessible for
participants. Uptake and adherence may also beqteshiy emphasising the life enhancing
aspects of fall prevention programmes, such as/emgat, social functioning, confidence,
benefits for health, managing in ADL, maintainirantrol and independence (Mclnnes &
Askie, 2004; National Institute for Health and @ial Excellence (NICE), 2004a; Vaapio et al.,
2008; Yardley, Donovan-Hall et al., 2006).

3.4.2  Ongoing participation

American Kinesiologist Rod Dishman and ExercisecRejogist Janet Buckworth (Dishman &
Buckworth, 1996) conducted a meta-analysis of 1@dies on physical activity across a range
of community settings. They found that few indivédikimaintained a physical activity after
conclusion of an intervention, and pointed to teedfor sustained or repeated implementation
of interventions. In the context of fall preventidgmterventions must be sustained if they are to
be of ongoing benefit (Todd & Skelton, 2004). Hoeethe provision of interventions must
also be balanced with resource availability. Theeefwhen contemplating fall prevention
exercise interventions as a preventative straiegyimportant to bear in mind that there are
many older people in the community. Due to thetltions of available health services, we can
only provide a certain amount of attention to eaclividual over an extended period (Arai et
al., 2007).

In light of the finite availability of health resmes, it has been suggested that once fall
prevention classes or supervised sessions are etanphgoing participation may be promoted
by; telephone calls, home visits and booster sesgi@ampbell, Robertson, Gardner, Norton, &
Buchner, 1999a; Sjosten et al., 2007; Tennstealt,e1998).

3.5 Summary

Older adults identify important components of sgsf@l ageing and QOL as good physical,
social, and mental function, together with contnati independence. Health and QOL may be
compromised by the ageing process, threat of f@alexperience of falling. However, there is
convincing evidence that physical activity is effee in promoting physical and social function,
mental health and independence in older age. Vdillprevention interventions have been

shown to influence many aspects of a person’slii@ positively affect QOL, research is
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required to determine the type of fall preventioteiventions that effect QOL and means by
which they impact QOL.

The self-efficacy of older people typically changesssociation with ageing, disability and
illness. Lower levels of self-efficacy have beesasated with functional decline, impaired
social function and decreased QOL. Although fewgdedvention interventions have actively
incorporated efficacy-building strategies, the aggtion of these strategies has the potential to

positively impact outcomes.

Research has identified an array of personal, progre and environmental variables that
influence uptake and adherence to physical actiifibwvever, relatively few studies have
explored these variables in the context of falvprdion interventions. With reference to the
limited evidence-base, it seems that many of therted benefits of fall prevention
programmes are consistent with what older peometity as important elements of QOL and
successful ageing. Designing fall prevention progres to maximise these benefits may

promote uptake and adherence.
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CHAPTER 4: MIXED METHODS RESEARCH

4.1 Introduction

Chapters 2 and 3 reviewed literature on the prola&falls and discussed considerations
relevant to the design and implementation of fegention interventions. This chapter
overviews mixed methods research. It defines ks a brief history of the mixed methods
approach. Strengths and limitations of mixed mettaebigns are considered. The chapter

concludes by discussing the use of mixed methaisareh in health and evaluation contexts.

4.2 Mixed methods research

The Journal of Mixed Methods Research defines mmethods research as:

...research in which the investigator collects araly@es data, integrates the findings, and
draws inferences using both qualitative and quatité approaches or methods in a single study

or program of inquiry (Sage Research Methods OniGé1).

According to Tashakkori and Teddlie (2003a) redsanrs can be roughly categorised into three
groups: (a) quantitatively-orientated researchemking within the post-positivist tradition and
primarily interested in numerical analysis, (b) ljatively-orientated researchers working
within the constructivist tradition and primarilyterested in narrative data, and (c) mixed
methodologists working within other paradigms amgriested in both types of data. Mixed
methods research assumes that quantitative anidadgjualresearch methods constitute

complimentary not mutually exclusive strategiesréssearch.

4.2.1  Tracing the history of mixed methods

Although, social scientists have been mixing meghiod decades, over the past decade, mixed
methods has come to be recognised as a distimandsmethodology (Creswell, 2003). This
recognition has been accompanied by an evolutidheoprocedural guidelines for mixed
methods including; the specification of design gjp®otation systems and visual models
(Creswell, Plano Clark, Gutmann, & Hanson, 2008k Ppast decade has also witnessed a

marked growth in the popularity of using mixed nuet, as evidenced by the proliferation of
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research texts, papers, dedicated conferencesalseeéition journals and a journal of mixed
methods research (Creswell, 2003; Tashakkori & Tiedd003a).

4.2.2  Strengths of mixed methods research

Human participants and their activities are comgled challenging to understand (Greene &
Caracelli, 2003). Quantitative methods make it fmdsto measure the responses of large
numbers of people. The data are systematic andaidised, thereby offering a broad
generalisable set of results. By contrast, qualédtndings usually produce detailed

information which increases the depth of understanbut limits generalisability (Patton,

2002). Qualitative measures convey the contexnterpreting statistical outcomes and
illuminate dimensions of desired outcomes thad#fiult to quantify. They show the human
faces behind the numbers and assist in understamdiather the numbers represent meaningful

changes in the lives of participants (Patton, 2002)

The aim of mixed methods approaches is to draw tf@strengths and minimise the weakness
of both quantitative and qualitative methods (Crdsw2003; Johnson & Onwuegbuzie, 2004).
The central premise is that combining approachegighes a better understanding of the
research problem than either approach alone. Bnessmixing methods provides potential for
a) greater depth, detail and clarity, b) inferertbes are more valid and credible, and c)
understandings that are broader, deeper and viseefe & Caracelli, 2003; Rallis &

Rossman, 2003).

4.2.3 Limitations of mixed methods research

Despite its value, mixed methods research is imttigrenore complex and poses many potential
challenges to the researcher (Creswell & PlanokCRG07; Forthofer, 2003; Rallis & Rossman,
2003; Streubert Speziale & Carpenter, 2007). Ieasitates the researcher be familiar with both
guantitative and qualitative enquiry or work ast gdira multi-skilled team (Creswell & Plano
Clark, 2007). Mixed methods design requires additioesources and time for design,
implementation and analysis (Creswell & Plano Cla807; Forthofer, 2003; Rallis &
Rossman, 2003; Streubert Speziale & Carpenter,)26loivever, these difficulties are not
insurmountable, and the value of mixed methodsarebenas the potential to far outweigh the
challenges (Creswell & Plano Clark, 2007; Tashak&ofeddlie, 2003a).
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4.2.4  Mixed methods in the health sciences

The evolution of methodological approaches in thead and behavioural sciences, from single
method approaches to mixed methods approachepahateled an evolution in the foci of
health research (Domholdt, 2005). In responsed@asing recognition that a variety of factors
affect health (O'Cathain & Thomas, 2006), praatiéics have begun to focus on biopsychosocial
models of care, rather than disease-based biomedockels. At the same time there has been a

shift in emphasis towards adapting health carevéiglito meet patient needs (Forthofer, 2003).

Increasingly, methods of the social and behaviag®nces, including mixed methods, have
been applied to capture the complexity of bothftiutors affecting health and new models of
health care (Domholdt, 2005; Forthofer, 2003; MeEdlis, Alexander, Cronin, Dickinson, &
Fielding, 2006; O'Cathain & Thomas, 2006). Furthanmen health researchers have been inclined
to mix methods, to address complex research toyhese study aims relate to both pure

research and applied use in clinical settings (Mord.998).

4.2.5 Mixed methods in evaluation contexts

Combining methods has a longstanding history irfithé of evaluation (Rallis & Rossman,
2003). Evaluation studies investigate activitidgracteristics and outcomes of programmes to
improve programme effectiveness and inform decsseout future programming (Patton,
2002). Programme evaluation may be divided inte@ss and outcome evaluation. Process
evaluation focuses on how something happens akd seenderstand various aspects of a
programme. For example, what features of the progra make a difference? Outcomes
evaluation looks at outcomes, with a view to prowgdconcrete patterns of effectiveness

(Patton, 2002). For example, will the interventamhieve the desired outcome?

4.3 Summary

Mixed methods research involves integrating quatitié and qualitative data collection and
analysis in a single study or programme of enquihe underlying logic of mixing is that
neither quantitative nor qualitative methods aloapture the trends and details of a situation.
When used in combination, quantitative and qualgatmethods provide a more complete

analysis, and compliment each other.

Mixed methods have been used extensively in healthevaluation contexts. Listening to the

participant’s voice conveys their actual experieaee provides important insights into how to
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implement an effective intervention. Mixed metheds be used to investigate both process and

outcomes, thereby assisting understanding of anvantion’s application and efficacy.

52



PART B
THE METHODOLOGY

Chapter 5: The Methodology and Research Design

Chapter 6: Methods of the Randomised Controlled Tral
Chapter 7: Methods of the Embedded Qualitative Stuyl

53



CHAPTER 5: THE METHODOLOGY AND RESEARCH DESIGN

5.1 Introduction

The primary aim of the present study was to exarttingelationship between participation in
the exercise programme and measures of fall rilorfs. This aspect of the research addressed
the question; ‘Will a balance-training exercisegreonme significantly reduce fall risk factors
for community-dwelling rural older people?’ The sedary purpose was to explore programme
processes and outcomes. This latter aspect oésgarch addressed the question; ‘What were

the programme’s processes and outcomes?’

Chapter 4 provided an overview of mixed methodsaesh. This chapter describes the
application of a mixed methods model to the prestmty (RCT and embedded study). It
outlines the study design, focussing on elementsuon to both the RCT and embedded study.
Details of the study setting, participants and enpéntation are provided. Next, consideration is
given to the intervention, outcome measures, dataagement and analysis. The chapter
concludes with a discussion of the researcher’kdraand and position in the study. Later
chapters explain methods related specifically &RICT (Chapter 6) and the embedded study
(Chapter 7).

5.2 Application of mixed methods to the study

5.2.1 Reasons for using mixed methods

The research questions, outlined in Chapter 1, iwéeaded to provide a comprehensive
understanding of the exercise programme, its imptaation and outcomes, thereby assisting
with future programming. It was anticipated that tesearch questions would be best answered
through the use of a mixed methods approach. Tdeareh design was selected to promote
expansion, that is, to extend the scope, breadthiaamge of the enquiry (Rallis & Rossman,
2003). The first research question sought to deterthe effectiveness of the intervention.
Bradham (1994) describes effectiveness as thetaxtevhich benefits of a health care
intervention achievable under optimal conditiongarfe are actually achieved in clinical
practice. In this case, did participation in thereise programme have an effect on fall risk

factors? This question was answered by statistizalysis of data gathered in the RCT.
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The second research question sought to exploregges and outcomes of the intervention. To
answer this question, a qualitative study was embedvithin the RCT. The embedded study
was intended to capture participant and providewsi thereby adding depth to our
understanding of the programme (Patton, 2002). Alicg to Denzin: “...the perspectives and
experiences of those persons who are served biedgpbgrams must be grasped, interpreted,
and understood if solid, effective, applied progsaare to be put into place” (Denzin, 1978b, p.
105).

5.2.2 The embedded experimental model

Numerous models have been described for combingthads (Creswell & Plano Clark, 2007;
Tashakkori & Teddlie, 2003a). The present studyluke ‘embedded experimental model’ as
described by Creswell and Plano Clark (2007) (Fidud). A defining feature of their model is
that it locates qualitative methodology within aqperimental design. Their model was selected
based on it being well suited to the study’s pugsaand setting. Consistent with Creswell and
Plano Clark’s model (2007), overall findings of firesent study were based on interpretation

of both the quantitative results and qualitativelings.
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Figure 5-1: Model of the overall study.

56

Interpretation
based on
guantitative results
and
qualitative findings




5.2.3  Priority

The embedded experimental model stipulated thatifyribe established by the quantitative
experimental methodology and that the qualitatiatadet was subservient within that
methodology. Accordingly, the RCT formed the arnalgbre and the embedded study
augmented that core, adding insights and explam#étithe findings of the core (Morse, 2003).
Thus, the ‘theoretical drive’ of the overall resgastudy was deductive, and the method used
was guantitative. However, in conducting the emleedstudy, the direction became inductive

and the method used was qualitative.

5.2.4  Implementation of the methods

In terms of mixed method designs, implementatiderssto the sequence used to collect the
gquantitative and qualitative data (Creswell et2003). For this study, data collections were
essentially simultaneous. Some data were gath¢tebaline and at specific points over a one
year period. However, the follow-up RCT assessmamdsinterviews were undertaken during
the same time period, that is, in the week follapdessation of the exercise classes. This
approach offered several advantages. Firsthtédilogistic and resource constraints; secondly,
physical measures were reflective of participapligsical status at completion of the

programme; and lastly, this timeframe promoted esteurecall.

5.2.5 Integration

There are elements of integration throughout thdystFor example, at the stage of data
collection, the interviews combined closed and epeded questions to collect both
guantitative and qualitative data in a single mstent (Creswell et al., 2003). However, in the
main, the data generated by the two methods weentally kept separate until the point of
interpretation Figure 5-1. At that stage, findifigen the RCT and embedded study were
brought together and linked. The final inferenceashakkori & Teddlie, 2003b) are presented
in Chapter 10 of this thesis.

5.2.6 A pragmatic approach
Definitions of ‘quantitative’ and ‘qualitative’ h@long been associated with different
paradigmatic approaches to research, that is reiffeassumptions about the nature of knowing
(ontology) and the means of generating it (epistegy) (Bazeley, 2002). Despite widespread
acknowledgement that multiple paradigms may becéssal with the use of mixed methods
(Creswell & Plano Clark, 2007), the paradigmatgues raised by mixed methods remain
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unresolved (Bazeley, 2002; Creswell & Plano Cl20Q7). In the present study a pragmatic
approach was adopted, which sidestepped philosalptébates and allowed methods to be
mixed to address different research questions (@40a& Thomas, 2006; Richards & Morse,
2007). Pragmatism is the worldview typically asateil with mixed methods (Creswell &
Plano Clark, 2007). It supports the use of botmtjtative and qualitative data in the same
study (Tashakkori & Teddlie, 2003a). Pragmatisnufms on ‘what works’ (O'Cathain &
Thomas, 2006) in practice and the consequencés aktearch (Creswell et al., 2003).
Accordingly, the research question is of fundamentportance (Johnson & Onwuegbuzie,
2004) and more important than either the methqehosdigm that underlies the method
(Tashakkori & Teddlie, 2003a).

5.3 Overview of the study

The study presented in this thesis investigateghtbeesses and outcomes of a single exercise
intervention delivered in a real-life clinical set by usual health professionals across a number
of settings. Based on the researcher’s clinicakegpce, discussions with physiotherapy
clinicians and the literature review, the exergisegramme incorporated components
anticipated to be effective in reducing fall risicfors. The intervention was designed to be low-
cost and suitable for implementation in the spedifiural context. To assist the reader’s
understanding of the overall research design, aremnof the research framework is presented
in Table 5-1.
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Table 5-1: An overview of the research framework

Components of quantitative data collection:

Participants randomised to intervention group @iJ control group (C)

Participants attended a baseline and post inteoreassessment (IP & C)

Records of attendance at exercise classes (IP)

Participants completed monthly self-report caleadd? & C)

Closed-ended interview questions for participalRy, (physiotherapists and volunteer
assistants (post intervention)

Components of qualitative data collection:
Post intervention open-ended interview questionpéoticipants (IP), physiotherapists and
volunteer assistants

Data analysis:

Quantitative data were analysed by descriptivessitzd, logistic regression and mixed
models analysis

Qualitative data were interpreted using a modi§eslinded theory approach (see Chapter

Discussion and inferences:

Quantitative results and qualitative findings aisedssed jointly in the final section of the
thesis. Significant factors identified by quantitatanalysis are corroborated with the them
and starting grounded theory that emerged froninteeviews. Inconsistencies and areas 0
overlap are discussed. Consideration is givenda@ttditional insights provided by the
qualitative analysis

Priority: Quantitative
SequenceQuantitative+ qualitative simultaneously
Integration: Primarily at inference stages (also questions ata collection)

Strengths:

Combining methods of data collection and analyisved for a deeper and broader
understanding of the exercise programme. Praaaatibutions and directions for future
research were identified

Weakness:
As it was a more complex design, it was more time r@source intensive

7)

es
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5.4  Study setting

The study was conducted at five rural centresqsitéthin the Hunter-New England Area
Health Service (HNEAHS) of New South Wales (Figb+2). HNEAHS provides care for
approximately 840,000 people (12% of the NSW pdpig It covers a geographical area of
approximately 130,000 square kilometres-the siZzéngfland (Hunter New England Area
Health Service, 2005). Assessments and programmesaenducted in the physiotherapy
department of the public hospital at each site. loagramme was delivered by four HNEAHS
physiotherapists (spoke sites) and the researbbbrgjte). For many rural communities, the
hospital has been the major institution for headtle provision (Humphreys, 2002). Hence,

hospitals were selected as the delivery pointHergresent intervention.

Inverell o

Bingara e

® Tamworth r

® Quirindi

® Muswellbrook

Figure 5-2: Map showing the location of the HNEAHSwithin NSW and the study sites
within the HNEAHS

5.4.1  Selection of the study sites
The programme was implemented using a ‘hub-andespo&del of service delivery. In rural
Australia, outreach services are often deliveraxgua ‘hub-and-spoke’ model, whereby
services are routed through a central hub to thepective target areas (spokes) (Wakerman et
al., 2006). The researcher was located in Tamw@dHacilitate efficient use of resources
Tamworth was selected as the hub site. Distanceheggsrinciple eligibility criteria for the
spoke sites. To ensure feasibility of inclusiowegi available resources, spoke sites were
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required to be located within 250km from TamwoBpoke sites were determined by calling
for expressions of interest from physiotherapis@nearea wide HNEAHS physiotherapist
meeting. Four physiotherapists volunteered to gpste in the study. All were located within
the specified geographical parameters and, sutmenanagement approval, were accepted as

sites in the project.

5.4.2  Site demographic and socioeconomic characteristics

The sites varied in demographic and socioeconohacacteristics. Table 5-2 provides an
overview of these characteristics. For exampleyfadjon sizes ranged from small towns to a
rural city. The overall variation between sites wansidered reflective of real-life rural clinical

settings and likely to enhance the external validftthe research.

The past two decades have seen the developmeabgfaphical classifications for Australia
that describe areas in terms of relative remoteffasstralian Institute of Health and Welfare,
2004). Two of the major classification systems &aal Remote and Metropolitan Areas
(RRMA) and Accessibility/Remoteness Index of AulsirgARIA) (Australian Institute of

Health and Welfare, 2004; Wakerman & Humphreys 820BRMA (Commonwealth
Department of Primary Industries and Energy (DRREJommonwealth Department of Human
Services and Health (DHSH), 1994) uses populaimand distance from the nearest service
centre to determine seven discrete categoriesafdijal cities, (2) other metropolitan centres,
(3) large rural centres, (4) small rural centr&3other rural areas, (6) remote centres and (7)
other remote areas (Wakerman & Humphreys, 2008)AARustralian Government
Department of Health and Ageing, 2001) is preseaged continuous sliding scale of
remoteness, divided into five classes: highly asibés (0-1.84), accessible (>1.84-3.51),
moderately accessible (> 3.51-5.80), remote (>9.88) and very remote (>9.08-12)
(Wakerman & Humphreys, 2008). Table 5-2 prese@dRRRMA and ARIA classification for
each study site. Table 5-2 also details the InddXetative Socio-Economic Disadvantage for
each site (Australian Bureau of Statistics, 2008hjs index is derived from census variables
like income, low educational attainment, unemplogitnand dwellings without motor vehicles.
Low values indicate areas of social and econonsiadiiantage and high values indicate areas of

advantage.
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Table 5-2: Demographic characteristics of the studgites

HUB SPOKE SPOKE SPOKE SPOKE
Tamworth Inverell Muswellbrook Quirindi Bingara Australia
Population® 53,590 15,509 15,237 2,924 1,207 19,855,288
Age "
>65 8,346 2,763 1,545 660 407 2,644,378
% of pop> 65 16% 18% 10% 23% 34% 13%
65-74 4,465 1,485 873 333 205 1,373,434
75-84 2,914 907 500 229 143 948,088
>85 967 371 172 98 57 322,856
RRMA Large rural Other rural Small rural Other rural Other rural
(SLA) 3) ®) 4 ®) ®)
ARIA Highly Accessible Highly Accessible Moderately
(SLA) accessible (3.08) accessible (2.51) accessible
(1.71) (1.38) (4.33)
Index of Relative 963.66 949.16 945.42 980.74 953.57
Socio-economic Disadvantage "
Study N=49 N=32 N=15 N=35 N=16
participants
Distance from 208 157 70 151

Tamworth (km)+

Table legend

A Bingara (area), Inverell (area), Muswellbrooke@, Quirindi (area), Tamworth (city) (AustraliBoreau of Statistics, 2008a)
* (National Roads and Motorists Association, n.d.)

RRMA- Rural Remote and Metropolitan Areas

ARIA- Accessibility/Remoteness Index of Australia

SLA - statistical local area
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5.5 Participants

One hundred and forty seven participants were nmaiskd. Table 5-2 shows the number of
participants located at each site. Participant®vaged 65 years and over with the exception of
three persons (aged 62, 63 and 64). These threerngehad a history of cerebrovascular
accident with residual mobility impairments, and&eonsidered suitable for admission to the
programme. There was no upper age limit, the olpidicipant being 92 years of age. All
participants were community-dwellers, living eithwedependently within the community or in

hostel accommodation.

5.5.1 Inclusion/exclusion criteria
To maximise generalisability, exclusion criteriarevéimited but there was an emphasis on
safety and only persons thought capable of actipaliicipating in the programme were invited

to take part. The exclusion criteria were as folow

1. Cognitive impairmentA moderate or severe intellectual impairmentdetermined by an

adjusted score of 5 errors or above on the ShotaBle Mental Status Questionnaire). An
exception was permissible for persons who scoréefors (moderate intellectual impairment)
in circumstances where a carer agreed to assigétiieipant with their exercise programme. It
was considered that persons with a degree of degmihpairment may not adequately

comprehend exercise instructions required to sgfetform the home exercise programme.

2. Insufficient English language skilh order to partake safely in the exercise progre

participants were required to have an adequaté ¢é\Eenglish. Due to the rural location of the
study sites, limited access was available to imetep services. It was considered important that
participants fully understood instructions to safedrry out their home exercise programme.

Where persons had adequate English, they werexoltded on the basis of ethnicity.

3. Progressive neurological diseasHse study included a number of objective outcome

measures. Physical parameters may be adversetyeaaffey degenerative disease processes,
independent of the effects of the interventiontienmore, in some neurological conditions,
such as Parkinson'’s disease, functional variatiay rasult from factors such as medication and
concurrent medical conditions, independent to ffeces of the intervention. These variations

may impact upon outcome measures.
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4. Medical conditions precluding exerciSéhe medical contraindications for exercise were

obtained from the guidelines of the American Calef Sports Medicine (American College of
Sports Medicine, 1998) and the American Heart Assion (Pollock et al., 2000). Absolute
contraindications were recent acute myocardiakatian, critical or severe aortic stenosis,
dissecting aortic aneurysm, uncompensated congestivliac failure, unstable angina, active or
recent myocarditis, acute pulmonary embolus, veular tachycardia or other serious
arrhythmias. Relative contraindications were a@ténosis, uncontrolled supraventricular
tachycardia, frequent ventricular ectopics, ventdacaneurysm or moderate uncontrolled

hypertension.

5. Unable to walk ten metreRarticipants were required to have a degreedsgandent

mobility to participate in the exercise programmuag needed to be able to walk ten metres

without rest or help (walking aid permitted).

5.5.2  Recruitment

Participants were recruited through either headtle professionals (i.e. doctors, nurses, allied
health professionals) (Appendix B.7, D.1 and Di3jhoough public interest engendered via
posters (Appendix B.1) and pamphlets (Appendix Bi)ublic areas (doctors’ surgeries,
community health centres, hospitals, communityresit as well as articles in local newspapers
(Appendix B.5 and B.6), and community announcementkcal radio (Appendix B.3 and B.4)
or the local television news programme. Health paodessionals were provided with a letter
explaining the programme (Appendix D.1 and D.3) prajramme pamphlets. The study was
supported by the North West Slopes (NSW) DivisibGeneral Practice (Appendix D.5). Each
participant’'s doctor completed a medical cleardnom (Appendix D.2.) during the pre-
randomisation period. This was intended to exchedeuits not medically fit to undertake the

exercise programme.

5.6 Implementation of the study

The method of implementation was the same at agelFsgure 5-3). Intervention participants
undertook the baseline and post intervention (R&Eessment and an interview. Control group
participants undertook the baseline and post ietgign (RCT) assessment. Both groups
completed the monthly self-report calendars for year. The physiotherapists who delivered
the classes completed an exercise class attendssure for intervention participants.

Physiotherapists and volunteer assistants wereviateed after the intervention. Figure 5-4
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illustrates that the exercise phases, or ordanpfamentation of the programmes across towns,
were staggered over the course of 2006. The ordemeacessitated by practical considerations,

primarily; geographic distance, human resourcetime constraints.

Due to a lack of available resources in the studijrey (e.g. limited available time on the part
of physiotherapists) and potential difficulties @ssing classes (e.g. geographical distance
between participants’ homes and class venues,mitdd public transport options), the
programme was presented as a once-weekly exetasgeambined with a home exercise
programme. Advantages of this format were thatfé@red regular supervision, social
interaction, and a relatively high exercise dogg|emequiring minimal physiotherapist

delivery time and only one weekly trip for partiaigs.
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WEEK INTERVENTION GROUP CONTROL GROUP PHYSIOTHERAPISTS VOLUNTEERS

Baseline Assessment Baseline Assessment

13

Weekly attendance record

Follow-up Evaluation

14 . ;
assessment interview

Follow-up assessment Evaluation interview Evaluation interview

Monthly calendar record
Monthly calendar record

52
Figure 5-3: Phase structure
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March 2006

April 2006

May 2006

June 2006

July 2006

August 2006

September 2006

October 2006

November 2006

December 2006

January 2007

February 2007

March 2007

April 2007

May 2007

Phase 1 Phase 2 Phase 3
Quirindi Bingara Tamworth

June 2007

Phase 4
Inverell

Phase 5
Inverell

July 2007

August 2007

Phase 7
Quirindi

Phase 8
Muswellbrook

Pre assessment
Post assessment

Exercise programme

Calendar follow up

Figure 5-4: Schedule of phases
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5.6.1  Ethics

Ethics approval was obtained from The UniversitiNefvcastle Human Research Ethics
Committee (H-070-0705; Appendices A.2 and A.3) &hd New England Area Health
Research Ethics Committee (DB210; Appendix A.1psBective participants were fully
informed of the research procedure and issuedRatkicipant Information Statements
(Appendix C.1). The statement clearly explained the potential participant’s relationship
with the Area Health Service would not be adversdigcted should they decide not to
participate, and that they were free to withdraswfrthe study at any time. In order to be

admitted to the study, participants were requicesign a Consent Form (Appendix C.2).

As stipulated in the ethics application, writtempegval was granted from various levels of
management within the HNEAHS. These included thiefxecutive Officer of the HNEAHS
(Appendix D.4), the Director of Operations Primanyd Community Networks, the General
Manager and Physiotherapist-in-Charge at TamwouttalRReferral Hospital, and the Health

Service Manager or Manager of the Community He@khtre at each study site.

5.6.2  Staffing and researcher roles in the study

The researcher undertook the majority of work far $tudy and was responsible for recruiting
all participants to the study. However, it was rsseey to recruit additional research staff due to
the geographic distribution of the study sitesnisure assessor blinding, to ensure safety of
participants during physical assessments, andliectand transcribe data from a sizeable
number of participants. A research assistant, avplhysiotherapy assistant background was
specifically trained to conduct the RCT assessméimtpromote consistency, the researcher
undertook all the embedded study interviews. Dubedarge volume of data gathered from the
assessments and interviews, a second researdanatsgias specifically trained to enter some of

the quantitative data and transcribe the interviews

5.6.3  Co-ordination of the project
The project was co-ordinated by the researcher, vt undergraduate and postgraduate
gualifications in physiotherapy and had some fiftgears of physiotherapy experience across a
variety of settings. Local HNEAHS physiotherapdtdivered the exercise programmes at their
respective sites (six phases). The hub site (Tathyvprogrammes were delivered by the
researcher (three phases). In the capacity of dmator, the researcher supplied the
specifically-designed exercise programme (as ayrgmdse package), and provided training
and support for its use. This involved:
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* Provision of programme resources; the physiothstapanual (Appendix E.1),
participant manual (Appendix E.2), and a set ofitaithl resources (Appendix E.1)

« An individual on-site training session with eaclygibtherapist and assistance to set up
their exercise equipment/circuit stations

< Additional physiotherapist training and supportdmyivening a teleconference and face-
to-face meeting

* The researcher maintaining periodic contact (bynehend email) with the
physiotherapists throughout the duration of theiigpammes and being available to

respond to queries upon request.

5.6.4  The volunteer assistants

The volunteer assistants were recruited by thettheatvice volunteer co-ordinator at each of
the HNEAHS hospitals. Volunteers were required eetipre-determined criteria (e.g. they had
to be physically able themselves) (Appendix D.8)e Tesearcher initially spoke with interested
persons, explained the role and requirements aswdeand any questions. Interested persons
were provided with an Information Statement (Apperii3) and Consent Form (Appendix
C.4). Prospective participants were requestedttmreéheir completed Consent Form to the

researcher, should they wish to proceed.

The researcher provided volunteer assistants vathing, which outlined the programme and
role of volunteer assistants (Appendix D.9). Frdis point, volunteer assistants worked with
their local HNEAHS physiotherapist. In additioneyhwere provided with the researcher’s

contact details and encouraged to contact heregtipns or concerns arose.

5.6.5  Storage, access and disposal of data

Data were coded and stored separate from persetalsd The data were de-identified for
analysis purposes. Identifying hardcopy material @mputer discs were kept in a locked
filing cabinet at the University Department of Rurgalth, Tamworth. Identifying electronic
information was stored on a computer and passwarigégted. Access to the hardcopy and

electronic information was limited to the reseaedim conducting the study.
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5.6.6  The researcher’s background and position

Within the context of qualitative research it ipiontant to consider the background and
potential influence of the researcher (Richard9520In the present study, the researcher was a
physiotherapist of some fifteen years experienbe. Majority of this employment has taken
place in rural areas, including nine years withHiINEAHS. Therefore, my perspective was not
that of a detached independent investigator bberain interested insider. My physiotherapy
experience had the potential to have both posang:negative influences on the study. On the
one hand, | had the background to understand shiessthat arose during the course of the
research. On the other hand, participants wererimdd that | was a physiotherapist employed
by HNAEHS and | knew some patrticipants prior to emaking the study. During the interviews
participants may have doubted my impatrtiality anthpps been reluctant to express their true
feelings or experiences. Further, as a consequemg background, | may have brought to the
study some preconceptions that could have uncamslgimfluenced the way | approached the

interviews, analysis and interpretation.

The point of this declaration is to assure the eedltat | was aware of my insider status,
especially in the qualitative part of the reseaashwere my supervisors who monitored the
objectivity of the research process. Throughopgidl close attention to my actions and role in
the study. As part of the reflexive process, | fady questioned myself with regard to my
understanding and the origins of my perspectivahAtstage of interviews, | was conscious of
the need to gain the trust of the informants, statgosition and adhere to the approved ethical

requirements.

5.7 Summary

The present study used an embedded experimental nooexplore various facets of the rural
exercise intervention. Specifically, the quantitatexperimental methodology (RCT) evaluated
programme outcomes, while the embedded qualitatweponent evaluated processes and
extended understanding of the outcomes. This chap&viewed the research design and
implementation, focussing on elements common th et RCT and embedded study. The
ensuing chapters will present details of the meatharyy specific for the RCT (Chapter 6) and
the embedded study (Chapter 7).
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CHAPTER 6: METHODS OF THE RANDOMISED CONTROLLED TRIAL

6.1 Introduction

Chapter 5 presented the methodological rationateeobverall study. It provided an overview
of the study’s design and described those elenzamisnon to both the RCT and embedded
study. This chapter describes the methods useshiduct the RCT. Specifically, it discusses
the RCT design and presents the intervention. atterlpart of the chapter focuses on the data

collection strategies and analysis of the RCT.

6.2 The Randomised Controlled Trial design

To depict the RCT reference is made to CampbellSiadley’s (1963) widely adopted notation
system. Figure 6-1 shows Campbell and Stanley'63)L8ue experimental design where X is
used for the independent variable, O for the depeineariable, and R for random sample

selection.

However, as pointed out by DePoy and Gitlin (20@5%, often difficult or inappropriate for
health professionals to select a sample from &fgyge-defined population based on random
selection (R). Rather, in health research partidiptypically enter studies on a volunteer basis.
From this sample of convenience, participants anéomly assigned to either the experimental
or control group. This situation is portrayed inAog and Gitlin’s (2005) modified version of
Campbell and Stanley’s (1963) true experimentaigte@-igure 6-2). The substitution of r for

R denotes this important structural distinction.

The present RCT was based on the DePoy and G0i05) design. Specifically, we used a two
group design in which participants were randombigreed to either the experimental condition
(intervention) or control condition. Prior to th@érvention, all participants were tested on the
dependent measures (O). For the intervention gittei;ndependent variable (exercise
programme) was offered (X), and it was withheldxrthe control group. After the intervention,

all participants were tested again on the dependgidble (O).

R O X @)

R 0] o

Figure 6-1: Campbell and Stanley’s true experimentbdesign
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r o X O

r O O

Figure 6-2: Depoy and Gitlin’s version of the expamental design

For the present RCT, the researcher selected \eduparticipants who met the
inclusion/exclusion criteria. Individuals were whstted and admitted to the study in the order

of their registration, by site.

6.2.1  Sample size calculations

Sample size calculations were conducted prior toraencing the study using t-test sample size
software. They revealed that a sample size of Y@meip would be required to detect
improvements in Physiological Profile AssessmefAPscores (primary outcome measure) of
0.55 in the intervention group and 0.1 in the calrgroup (80% power and type 1 error (alpha)
of 0.05). Assuming a dropout rate of 17.5%, 96ip@dnts would need to be recruited in each
group. In the time allocated for the study, we wedske to recruit 150 participants not 192.

This trial was not powered to detect a changeerbigtween-group incidence of falls over a

one-year period. If the percentage of people irctvdrol group falling at least once during the
follow-up year was 40% and the intervention grougpprtion was 25%, a sample size of 200
in each group would provide a power of 0.80 to cletas difference (type 1 error = 0.05, drop
out date of 17.5%). However, an analysis was caeduan the incidence of falls to determine

if there was a trend towards improvement.

6.2.2 Randomisation

One hundred and fifty persons were initially retadito the study. Due to a change in their
personal circumstances, three recruits droppegroartto randomisation. One hundred and
forty seven persons were randomised to the intéore(n =74) or control (n=73) groups.
Randomisation was staggered (but not stratifiedpincide with commencement of the

exercise programmes at the various sites.

Randomisation took place after participants hadptetad the Consent Form and undertaken
the baseline assessment. Allocation to groups wdsrtaken by an off-site research
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physiotherapist who was not involved in participgetruitment. Randomisation was by
computer generated random numbers. The sequenagewasated using the random number
function in Excel (Excel 2003, Microsoft CorporatiiSEA, Washington State, USA) with
blocks of undisclosed size. These details were@aaded to an on-site research assistant (not
the assessor). The assistant sent letters toréitipants (Appendices G.3 and G.4) advising of
their group allocation and provided details ofdeltup arrangements. The assistant also sent
letters to doctors who had completed medical clegrdorms, to advise of their patient’s group

allocation (Appendices G.1 and G.2).

The researcher delivered the exercise programntbs aub site (the assistant, blinded to group
assignment, undertook follow-up assessments diuhesite). The research assistant and
researcher, blinded to group assignment, undedbatitial assessments (hub and spoke sites)

and follow-up assessments at the spoke sites.

6.3 The intervention

The aim of the exercises was to challenge balamibéwva safe and structured environment,
thereby enhancing functional ability. To achievis texercises mimicked the requirements of
daily tasks and required controlled movements efibdy in weight-bearing positions with an

emphasis on reducing arm support. The exercises weaividually tailored and progressed.

6.3.1  Exercise prescription

Ten exercises formed the basis of both the cicdags and home exercise programme. A basic
version of each exercise is presented in secti®b 6f this chapter. Physiotherapists were
requested to consult each participant’s summarisedical history (provided by the researcher).
They were instructed to start by assessing a jaatits performance on the basic version of

each exercise.

Several variations were applicable to each bastcotse (Appendices E.1 and E.2). As part of
the assessment/prescription process, physioth&sagied variations to tailor the exercise for an
individual's ability. Over time variations were wkt progress (or regress if necessary) the
exercises. Variations were not mutually exclusiveé eould be combined to suit participant

needs.
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6.3.2 The exercise class

Each exercise class consisted of three parts: mwar(five minutes), an exercise circuit
(stimulus phase 30-40 minutes) and a cool-dowe (finnutes). The warm-up prepared the
participant’s body for exercise and the cool dowsisted return to a state of relative rest
(Brukner & Khan, 2007; Pollock et al., 1998). Tharm-up and cool-down comprised
stretching exercises for the upper and lower bedy. @astrocnemius) and integrated body
movements (e.g. slow walking, marching). To pronpa#icipant interest and motivation, the
content of the warm-up and cool-down was variethfreeek to week. Physiotherapists chose
warm-up and cool-down exercises from the optioesgmted in the physiotherapist’'s manual

(Appendix E.1). The circuit consisted of ten stasigone for each basic exercise).

The length and content of the classes increasadiowd 3 week programme. Initially each
circuit station was two minutes in duration. Duringek six of the programme, the circuit
stations were increased to three minutes durafidditional time was allowed for participants
to transit between stations. Participants wereuostd to rest as required during and between

circuit stations. A rest and drinks break was saletihalf way through each circuit.

Physiotherapists were provided a physiotherapiséiaual to assist them in delivering the
exercise classes (Appendix E.1). This manual coathan introduction to and overview of the
programme, the participant's manual, a descripdioihie warm-up and cool-down exercises,
and details of the ten basic exercises and themti@ns. The latter part of the manual contained
additional programme resources; circuit statiomsigxercise class record sheets, home
exercise programme record sheet, home programrewg@lan and exercise class attendance

sheet.

Physiotherapists used the exercise class recoad ghmaintain a record of each participant’s
exercises, related variations, repetitions of ea@rcise amount and special instructions. The
sheets were laminated and adjustments to exenmgegmnming were recorded over the course
of the programme. Participants took their exerstsset from station to station, so details of

their programme were readily accessible to themptiysiotherapist and volunteer assistant.

6.3.3  The home exercise programme
Intervention participants were asked to perfornirtheme exercise programme on three
occasions per week for one calendar year. The lexereise programme was chosen from the

ten basic exercises, with variations selected tonige safety in the home. The aim was to
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develop and progress the home exercise programardloe 13 week period of exercise classes.

Initially participants were prescribed three torfblome exercises.

Participants attended an introductory sessionwiek prior to commencing the exercise
classes. At this session the physiotherapist pealvath overview of the exercise programme
(classes and home programme) and gave particii@ithome programme manual (Appendix
E.3). The manual contained a general introducticthé programme, advice about safe
exercise, a guide to additional information anéteo$ loose leaf plastic sleeves. The
physiotherapist explained the content of the maralalified the purpose and structure of the
home programme, and answered any questions. Anthigluctory session, the physiotherapist

individually prescribed a selection of exercisasdach participant.

The programme package provided to physiotherajpistsded one set of ten home exercises
sheets per participant (Appendix E.3). Each shextegmted an exercise including diagram,
instructions, and a blank space for the physiofistéo write the details of variations, number

of repetitions and special instructions. The physapist selected sheets for the exercises they
wished to prescribe, and wrote the details of arjations, number of repetitions and special
instructions. These sheets were placed in theipksiseves at the rear of the participant’s

manual.

The home exercise programme was reviewed on aaiegasis. The class was divided into two
sub-groups to assist in individualising the reviems progressions. Home programme reviews
for each sub-group took place on alternate weeksiediately following the class. As new
exercises were prescribed, instruction sheets preygared and added to the participant’s
manual. Any amendments (e.g. progressions) to qusly prescribed exercises were noted on

the exercise sheets in the participant’s manual.

Physiotherapists used a home exercise programraedrsbeet (Appendix E.1) to note the
details of the exercises prescribed, variationsjbar of repetitions and special instructions.
These sheets were laminated, permitting modificatiothe home programme from one review

session to the next.

6.3.4  Equipment

The requirements for exercise equipment were leatrhinimum for both the class and home

programme. Wherever possible the exercise programaa use of equipment commonly

available in hospital physiotherapy departmentsemple’s homes. However, there were a few
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items of equipment considered important to the RGTnot available at participating
physiotherapy departments. These items added teetisatility of the programme by increasing
the range of available variations. Therefore edehvgas provided with two small blocks (5cm),
two medium blocks (12cm), one tall block (20cm)e &irex © balance pad (Gaugler & Lutz,

Germany) and one exercise floor mat.

6.3.5 The basic exercises

The following section presents the ten basic esescused for both the class circuit and home
programme. The reader is referred to AppendicesidlE.2 for details of possible variations
to each exercise. A support (chair, rail etc.) paided for each exercise. Where a participant
could safely perform an exercise without use difpsrt, they were encouraged not to use the
support. However, the support was kept in plagdl ditmes, so it was available for use if the
need arose. Diagrams relating to the exercises olained from the
physiotherapyexercises.com website which providgsiptherapy exercises for people with
spinal cord injuries and other neurological comdis. The exercises chosen were designed to
address balance. Similar exercises have been fountprove mobility and reduce risk in older
people who have been in hospital (Vogler, SherongOgle, & Lord, 2009) and in outpatient
rehabilitation (Sherrington, Pamphlett et al., 2008

Stepping forwards onto a block
The participant was positioned in standing witdack in front of them. The participant stepped

up onto the block (Figure 6-3) and descended tstdue position.

Figure 6-3: Stepping forwards onto a block
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Stepping sideways onto a block

The participant stood next to a block. They stepgednto the block, leading with the foot
nearest the block and following with the more distaot (Figure 6-4). The participant then
descended sideways to the start position, by reagetiseir foot order.

Figure 6-4: Stepping sideways onto a block

Stepping forward

A flat marker or, as a progression, a polystyramgwas placed on the floor in front of the
participant. The participant kept one foot firmly the floor. The other foot was stepped
forward to lightly tap over the cup (Figure 6-53ahen returned to the starting position. The
aim was to avoid losing balance and crushing tipe cu

Figure 6-5: Stepping forward
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Stepping in different directions

The participant was positioned standing with flowarkers around them. They kept one foot
firmly on the floor. The other foot was steppedigbtly tap over a floor marker and returned to
the starting position (Figure 6-6). This sequenes vepeated with step-taps to the various

markers.

Figure 6-6: Stepping in different directions

Semi-tandem and tandem stance

The participant stood in semi-tandem or tandemtiposiThe semi-tandem position involved
placing the heel of one foot next to the greatdiothe other foot with both feet flat on the floor
(i.e. a narrower base than normal stance [Figufa]B-The tandem position involved placing
the heel of one foot directly in front of the totlwe other foot, with both feet flat on the floor.
A variation of ‘tandem stance’ involved participamtalking heel-toe forward along a straight
line (Figure 6-7b and c).
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Figure 6-7: a) Semi-tandem stance, b) tandem stancnd c) tandem standing on a line

Walking tasks

The aim was to practise walking in a manner that mast challenging for the participant
whilst remaining safe. Options included walkingiwét walking aid, walking unaided in a
straight line, tandem walking (Figure 6-8), walkioig toes, multitasking (e.g. walking while
holding a ping pong ball in a spoon or walking wtgarrying a laundry basket), walking a

figure of eight and obstacle courses (Figure 6-9).

Figure 6-8: Tandem walking
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Figure 6-9: Walking over obstacles

Sit-to-stand

This exercise began in a sitting position, inifiadh the highest chair available. The
participant’s feet were positioned underneath tkieges. They practiced standing up and sitting
down again (Figure 6-10). Initially the participatbod up from the chair using their arms for
assistance. Where able and safe to do so, theytapregress to standing without use of their
hands.

Figure 6-10: Sitting to standing

Knee bends

The participant stood behind a chair with theit f@daced at shoulder distance apart. The
participant slowly squatted down by bending theieds and taking care to keep their knees
positioned over the toes. They descended to the pmt before they needed to raise their heels
from the ground (Figure 6-11). They then ascendt®allg back to the start position.
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Figure 6-11: Knee bends

Heel raises

The participant stood with feet shoulder width &paext to a secure bench or chair. They lifted
their heels from the ground slowly to a point ofrdort and where they could still maintain
balance. The raised position was maintained forseeend. The participant then returned their
heels to the floor (Figure 6-12).

._ginilﬁll 0 ' er;

Figure 6-12: Heel raises

Reaching

The participant stood with their feet slightly aparfront of a table or bench (preferably with
overhead cupboards) at hip level. An object wadtipagd a little further than an arm’s-length
away. The participant reached to touch/retrieveotiject, while their feet remained firmly on
the floor (Figure 6-13).
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Figure 6-13: Reaching

6.3.6  Social aspects of the program

To facilitate enjoyment of the classes and ongpiagicipation in the research
morning/afternoon tea was provided and participauet®e encouraged to socialise.

This also provided an opportunity for the physio#pést to engage in the home program
reviews of the exercise sub-group. The voluntesssted with morning/afternoon tea and

facilitated group interaction.

6.3.7  The fall prevention booklet

All participants were given an information boolkdgttitled ‘Don't fall for it. Falls can be
prevented! A guide to preventing falls for oldeopke’ (Appendices D.6 and D.7) (Australian
Government Department of Health and Ageing, 2004pntained information on a range of
strategies to prevent a fall but did not focus Hjpadly on exercise. The booklet was offered in
an attempt to encourage ongoing participation énrésearch and provide general information.

Aside from the booklet, control group participargseived usual care.

6.3.8  Background information

At the baseline assessment, a wide range of bashdriaformation was collected (in order to
describe the study population). This included demaplgic characteristics, fall history over the
previous year, co-morbidities and medication intda&rticipants also undertook t8&ort

Portable Mental Status Questionnaire, a ten iteesiipnnaire to detect the presence and degree
of organic brain deficit in the elderly (SPMSQ)(#ffer, 1975) (Appendix F.1).
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6.3.9 Measures of adherence to the intervention

Exercise diaries

Participants in both the intervention and controlups were asked to maintain an exercise

diary. These diaries took the form of 12 monthliendars, provided to participants at the
baseline assessment. Recording took place oves gear period, from the time of the baseline
assessment. Each month the participants wouldréteir completed calendars to the
researcher (by prepaid envelope). In the instamateet calendar was not returned, the researcher

telephoned the participant, sought the relevarimétion and completed the calendar.

The calendars were similar for both groups (Appessli-.2 and F.3). Intervention participants
were asked to record on their calendar ‘HP’ fothearcasion of the home exercise programme
and ‘E’ whenever they did general exercisdb minutes duration). Control group participants
were requested to record on their calendar ‘E’ velienthey did general exerciseX5 minutes
duration). ‘E’ was recorded to gain an understagdifthe mean weekly occasions of general

exercise both the intervention and control groupdentook.

Attendance records
Each physiotherapist was supplied with an attenelamcord sheet (Appendix E.1) and
requested to record their participants’ weeklyrattsce/absence. The completed attendance

sheets, for the spoke sites, were collected dftepbst intervention assessments.

6.4 Outcome measures

The RCT comprised a number of physical tests franmus sources to investigate fall risk
factors. The assessors were blinded to group dilkecal raining sessions and a written
measurement protocol were used to maximise ingtetteeliability. Safety was ensured for all
balance measures by testing next to a sturdy symumh as a plinth or parallel bars, which the
participant could hold if required. The assessso atood nearby to give additional support as
required. A second assessor was available to a&#liitnes were recorded using a stopwatch

and measurements made with a tape measure.
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6.4.1  Primary outcome measures

The Composite Physiological Profile Assessment faltisk score

The PPA is a quantitative falls risk assessmertdeeeloped by Lord et al. (Lord, Menz, &
Tiedemann, 2003). It provides valid and reliablemges which may be used to evaluate falls
risk and the effectiveness of interventions (Ansgmwyith, & Lord, 1997; Liu-Ambrose, Khan,
Eng, Janssen et al., 2004; Lord & Castell, 1994d] benz et al., 2003; Lord et al., 2005). In
particular the PPA has been demonstrated to béyhigedictive of the risk of falling. Lord,
Clark and Webster (1991) undertook a one year paise study of 95 residents, aged 59 to 97
years, living in an intermediate care hostel. kirtstudy, the PPA measurements were able to
correctly classify participants into a multipleléas group (two or more falls) or a hon-multiple
fallers group (zero or one fall) with an accura€y®%. In a second one year prospective study,
this time involving 414 community-dwelling womeneah65 to 99 years, the PPA
measurements were able to correctly classify stibjeto a multiple fallers group or a non-
multiple fallers group with an accuracy of 75% (tlo¥Ward, Williams, & Anstey, 1994). Lord

et al. (2003) reported test-retest reliability floe individual PPA measures (intra-class
correlation coefficients [95% CIl]) as; contrastsiémity 0.81 (0.70-0.88), proprioception 0.50
(0.15-0.74), knee extension strength 0.97 (0.98)0tand reaction time 0.69 (0.45-0.84), and
standing sway 0.68 (0.45-0.82). Categories deatiiye-leiss (1986) may be used to assist in
interpretation of the intra-class correlation cmédint (ICC) values;>0.75 excellent reliability,
0.40-0.75 fair to good reliability and < 0.40 paoeliability.

Using the PPA it is possible to evaluate five indiial risk factors; knee extension strength,
standing sway, finger press reaction time, edgérasinsensitivity and proprioception. The
composite PPA score is calculated from the weightedical performance of the five domains.
A score below 0 indicates a low falls risk, a sdoeéwveen 0 and 1 indicates a mild risk,
between 1 and 2 indicates a moderate risk and @bosgresents a high falls risk (Figure 6-14)
(Lord, Menz et al., 2003). A detailed explanatidnhe five individual tests of the PPA is

provided in section 6.4.2 of this chapter.
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Figure 6-14: Falls risk score by age (Lord, Menz edl., 2003)

Berg Balance Scale

The Berg Balance Scale (BBS) is the best knowricaibalance tool (Tyson & Connell, 2009).
The scale was developed to assess balance inawldis (Berg, Wood-Dauphinee, & Williams,
1995; Wood-Dauphinee, Berg, Bravo, & Williams, 1R%ince this time its usability has also
been tested and established in a range of popusaiticluding; community-dwelling elders,
stroke rehabilitation, Parkinson’s disease, mudtigtlerosis, spinal cord injury and vestibular
dysfunction (Blum & Korner-Bitensky, 2008; LemayNadeau, 2010; Qutubuddin et al., 2005;
Tyson & Connell, 2009; Whitney, Wrisley, & Furm&g03; Wrisley & Kumar, 2010). When
used as a predictive scale, the BBS has also loeex to be predictive of multiple falls (Muir,
Berg, Chesworth, & Speechley, 2008).

The scale comprises 14 tasks quantified on a foiet gcale. Tasks assess ability to maintain
balance, either statically or while performing was functional movements (Berg, Wood-
Dauphinee, Williams, & Gayton, 1989). These taskscammon to everyday life and not
included in the PPA. Scores of the individual tasiesadded to determine the total score, which

ranges from 0 to 56. A higher score reflects bdtédance (Berg et al., 1989).

Berg et al (1989) found high inter-rater and intager reliabilities (inter-rater and intra-rater
reliability ICCs = 0.98 and 0.99, respectively) dngh internal consistency (Cronbach’s alpha
= 0.96). Two recent systematic reviews examinegtyehometric properties of the BBS.

Blum and Korner-Bitensky (2008) looked at use & BBS specific to stroke. Tyson and
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Connell (2009) examined use of the BBS in adultk weurological conditions. These reviews

found the BBS had strong reliability, validity aresponsiveness to change.

6.4.2  Secondary outcome measures
Functioning is complex in older people (World Hedlirganisation). For this reason we chose
to use a number of tests to measure the effe¢tssoéxercise programme on different aspects

of health and physical function.

PPA tests to evaluate individual risk factors

The five individual risk factors from the PPA weneluded as secondary outcome measures in
an attempt to explain any changes in the primatgaue measure of composite PPA falls risk
score. These tests have been shown to be valickliable for assessing falls risk and the
effects of interventions aimed at reducing riskadting (Lord, Menz et al., 2003). For the
purposes of the RCT, each of the five tests wasrast®red in accordance with the standard
test instructions detailed in the ‘FallScreen© Rblgglical Profile Assessment Short Form Test
Instructions’ manual, published in 2003, by thd$=ahd Balance Research Group of
Neuroscience Research Australia. The diagramsestdiéscriptions presented below, were
obtained from the manual and the Neuroscience Res@aistralia website (Neuroscience

Research Australia).

Knee extension strength

A spring balance was attached to the posteriopbtre PPA standard test kit stool and then
strapped around the participant’'s ankle, 5cm alblogenedial malleolus (Lord, Menz et al.,
2003). Padding was inserted under the strap tegirdte skin. The assessor ensured the
participant’s hip and knee angles were at 90 degiHee participant was instructed to hold the
side of the stool for support and extend the legjregg the strap as strongly as possible. With
reference to the spring balance reading, the ebktee trials was recorded (in kilograms).
Readings were taken for both the right and left ledess precluded by injury or pain. Figure

6-15 illustrates the test set-up.
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Figure 6-15: Knee extension strength testing

Reaction time — hand

The reaction timer comprised a modified computeusedbutton depressed by the participant’s
finger in response to a randomly flashing lighteTight source was located adjacent to the
response switch. The source was bright (i.e. shpgsiiold) to ensure the test was not overtly
influenced by the participant’s level of visual aguThe participant was instructed to press the
button as soon as they saw the light come on. @s@onse time was measured in milliseconds.

Figure 6-16 illustrates the test set-up.

Figure 6-16: Finger press reaction time testing

Contrast sensitivity

Edge contrast sensitivity was assessed using thigoMee Edge Test (Verbaken & Johnston,
1986). This test presents 20 circular patches pfr2Sliameter containing edges with reducing
contrast and variable orientation as the identgyeatures. A four alternative forced choice
method of presentation was used. That is, the eslges presented in the orientations of;
horizontal, vertical, 45 degrees left and 45 degraght. A key card presenting the four possible

angles was used for participant instruction. Theelst contrast patch correctly identified was
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recorded as the participant’s contrast sensitivityB = -10log;,contrast. Figure 6-17 shows
the Melbourne Edge Test. Whilst it could not beestpd that this result would change after
exercise it is one domain of the PPA, and was tbe¥encluded as an outcome measure for use

in PPA composite score calculations.

A
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Figure 6-17: Contrast sensitivity testing

Proprioception
The participant sat in a standard chair with a pEeplate (60 x 60 x 1cm thick) placed

vertically between their feet. A protractor wasciiised on the plate, with lines at two degrees
apart. Proprioception was measured by asking theipant, with eyes closed to align their
lower limbs on either side of the plate. Any difece in matching the great toes was recorded,
to an accuracy of one degree. The test was admietsas quickly as practical to minimise the

effects of lower limb weakness. Figure 6-18 illagts the test set-up.

Figure 6-18: Test for proprioception
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Standing balance (standing sway)

A swaymeter measured sway as displacements obthedi waist level. The swaymeter
comprised a 40cm long rod with a vertically posigd pen at its end. The rod extended behind
the participant and was attached to their waisd biym belt. Participants were asked to stand as
still as possible for 30 seconds while the penndsa their body perturbations on a sheet of
millimetre graph paper fastened to the top of gostdble height table. Figure 6-19 illustrates

the test set-up. Figure 6-20 shows example traces.

Each participant was requested to perform theutesder four conditions. These conditions
altered the sensory input participants receivedengerforming the task. The conditions were;
1) eyes open and feet on the floor, 2) eyes clagddeet on the floor, 3) eyes open and feet on
a foam mat, and 4) eyes closed and feet on a foamQ@tosing the eyes removed the visual
input and required the participant to rely primagh their peripheral sensation to perform the
test. Standing on the mat reduced proprioceptiahpnipheral input. The mat was constructed
of medium density foam rubber, 60 x 60 cm and 18uok. Total sway (number of millimetre
squares traversed by the pen) in the 30 seconddsenias recorded for each of the four

conditions.

i
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Figure 6-19: Tests of standing balance
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1. EYES OPEN (FLOOR) ‘ 3. EYES OPEN (FOAM) |

oy

2. EYES CLOSED (FLOOR) | | 4. EYES CLOSED (FOAM) |

Figure 6-20: Example sway traces. Anticlockwise fim top left: 1. eyes open stand on floor,

2. eyes closed stand on floor, 3. eyes open stamd@am, 4. eyes closed stand on foam

Berg Balance Scale component tests
Four of the 14 items in the Berg Balance scale wared or measured, in an attempt to
understand any differences in the Berg BalanceeSo#dl score. A description of these items is

presented below.

Standing on one leg

Time the participant was able to stand on one lglgowt holding on to a support (to a

maximum of ten seconds).

Reaching in standing

The participant’s straight arm was positioned ati&Qrees of shoulder flexion. The assessor
placed a ruler at the participant’s middle fingerifhe recorded measure was the distance
forward that the fingertip reached (when the padint was at their maximum lean forward
position). Wherever possible, participants weraiested to use both arms to avoid rotation of
the trunk.

Turn 360 degrees

Time taken to turn around in a full circle.

Placing alternate foot on step

The participant stood unsupported and placed ezathafternately onto a step. A record was

taken of the total number of foot placements oved gecond period.
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Other tests of balance and mobility

Maximal balance range and coordinated stability

Maximal balance range and coordinated stabilityrepeesentative of functional balance and
complement the sway test used in the PPA (Lord dW&aMWilliams, 1996). In previous studies
both measures have been found useful at deteatimgebn-group differences in community
based exercise trials (Lord, Castell et al., 20a8ler et al., 2009).

Maximal balance range was measured with the rddeo§waymeter extending in front of the
participant. A pen attached to the end of the embrded the anterior-posterior movements of
the participant on a piece of graph paper, fastéméle top of an adjustable table. The
participant was asked to lean forward and thenwauik as far as possible, that is to the point
where they could just maintain balance. Instructisere to move from the ankles without
moving the feet. The participant had three atteraptbe test. The attempt with the maximal
anterior-posterior distance was taken as the rasdltrecorded in millimetres.

Figure 6-21 illustrates the test and Figure 6-2pldiys an example trace.

e —

Figure 6-21: Maximal balance range testing

Anterior

Posterior

Figure 6-22: Example trace

91



The coordinated stability task measured a partntipability to adjust balance in a steady and
coordinated way whilst placing them at or nearlittnés of their equilibrium. A standard
convoluted track was printed on a piece of paplee. Sheet of paper was fixed to an adjustable
height table. The rod of the swaymeter extendeerianly, with the vertically positioned pen
placed at the start position marked on the trable. farticipant was asked to adjust balance by
bending or rotating their body without moving thiget (i.e. move the centre of gravity), so the

pen at the end of the rod followed and remainediwithe 1.5cm track.

Error scores were accrued whenever the participagtunable to adjust their centre of gravity
sufficiently, causing the pen to deviate outsidettaick margins. Deviations were assigned a
score according to their location. Because theideitsorners challenged balance to a greater
extent, errors on an outside corner accrued 5 poinits, errors elsewhere accrued one error
point. A total error score was calculated usingftmeula: total error score = (number of corner
errors x 5) + (number of other errors). To comptatetest without errors, a participant had to
be capable of adjusting the position of the pem2Rterally and 18cm in the anterior-posterior

plane. Figure 6-23 shows the test set-up. Fig2é @isplays an example trace.

‘_l
Figure 6-23: Coordinated stability test

Figure 6-24: Example trace
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Choice Stepping Reaction Time (CSRT)

The test of choice stepping reaction time requsteps from either leg, and transfers of body
weight and balance. These are similar to the rements for step responses to avoid a fall
(Lord & Fitzpatrick, 2001). The CSRT test descrilyd_ord and Fitzpatrick (2001) has been
demonstrated to be predictive of falls. Howeves tast requires specialised equipment, which
is a platform with built in illuminating panels. Akis RCT used five widely distributed

geographic sites, a portable version of the ela@r@SRT was used.

Participants stood on a non-slip black mat (1.240m94m.). The mat contained six painted
rectangular panels (28cm x 13cm), as shown in Eige25. The panels (footplates) marked in
bold indicate the participant’s stance positiorncteaf the four panels in front of the footplates
was assigned a label (front right, side right, fleft, side left). Participants were asked to step
into whichever panel the instructor specified, aick]y as possible, using the left foot for the
left two panels (front and side) and the right ffostthe right two panels. The test commenced
with ten practice trials involving the four possilgositions. This was followed by the ten actual
trials, for which the assessor read foot positioos a standardised script. The time period

required to complete the ten actual trials was omeasin seconds.

Figure 6-25: Placement of panels on the portable & mat

Ten metre walk test

Slow gait speed is associated with an increas&afifalls (Bootsma-van der Weil et al., 2002;
Imms & Edholm, 1981). Measures of gait speed arkided in fall risk assessment scales
(Piotrowski & Cole, 1994; Podsialdo & Richardsof91) and have been used as an outcome
measure in a number of studies with elderly popariat(Guralnick et al., 2000; Guralnik,
Ferrucci, Simonsick, Salivc, & Wallace, 1995; Shegton & Lord, 2005; Sherrington,
Pamphlett et al., 2008; Vogler et al., 2009). Tdremetre walk test is a component of the Short

Physical Performance Battery (Guralnik et al., )98drecent study by Tiedemann, Shimada,
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Sherrington, Murray and Lord (2008) found a simi&st, the six meter walk test, to be

predictive of falls.

A ten metre straight line was measured and markeadhiospital corridor. Participants were
asked to walk this distance with their usual wadkand and at their normal walking speed. Two
metres were allowed at the approach and finisheten meter distance, to encourage a
constant walking speed across the ten metres. gesssr recorded the time in seconds to walk

ten meters, number of steps taken and type of nglkid used.

Sit to stand test

The sit to stand test is used to measure lower $itrdngth (Csuka & McCarty, 1985) and
included in fall risk assessment tools (Berg, Wo@adiphinee, Williams, & Maki, 1992; Smith,
1994; Tinetti, 1986). Tiedemann et al (2008) fotimel sit to stand test with five repetitions was
predictive of falls. The sit to stand test is a poment of the Short Physical Performance
Battery and has been used as an outcome meadargearepidemiological studies (Guralnick et
al., 2000; Guralnik et al., 1995).

In the present study, participants were askedstofrom a 43cm chair, five times as fast as
possible. Wherever possible, participants were @aged to fold their arms across their chest
and complete the task without arm support. Thesasseecorded whether; the participant was
able to complete the task (yes/no), required useros (yes/no), and time in seconds from the
initial to the final seated position after comphetifive stands (Sherrington, Lord, & Herbert,
2003; Tiedemann et al., 2008).

Activities of daily living and psychosocial questionaires

The RCT sought primarily to determine whether p#ttion in the exercise programme had an
effect on fall risk factors. Questionnaires and-sgport scales, which evaluated ADL and
psychosocial factors, were also incorporated asnskary outcome measures. These measures
were included in an attempt to explore the glotvgddct of the exercises on the participants’

lives.

The Lawton-Brody Activities of Daily Living/Instruental Activities of Daily Living

An assessment instrument which provides self-regddrtformation about functional skills
necessary to live in the community. The assessiné@miended for use among older adults and
commonly used in community settings. It contairgheitems investigating instrumental ADL

and six items addressing physical self-maintenfnaeton & Brody, 1969).
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Guralnik questionnaire

A questionnaire that measures disability accorttingjfficulty in performing six ADL tasks
(Guralnik et al., 1994). The Guralnik questionndias been used in large epidemiological
studies (Guralnick et al., 2000; Guralnik et a993) .

Self-rated use of mobility aids, balance and fédaks

Likert scales were used to measure self-rated usmbility aids indoors and outdoors, balance
and fear of falls. The Likert scales were inclutiegain an understanding of the participants’
perception of improvement. These questions have bsed in previous studies and have face

validity.

Falls Efficacy Scale-International (FES-I)

The Falls Efficacy Scale-International (FES-I) iwiglely accepted tool for assessing concern
about falling based on the Social Cognitive Thedihe scale was developed and validated by
the Prevention of Falls Network Europe (ProFaNEjr(itey et al., 2005). Studies indicate that
the FES-I has excellent validity and reliabilitydlbaere et al., 2010; Yardley et al., 2005)
across different cultures and languages (Kempeah,&007). The FES-I questionnaire contains
the 10 items of the original Falls Efficacy Scalengtti et al., 1990), together with six new
items. Respondents were asked to rate (on a font gale) their level of concern about falling

when carrying out easy and more demanding phyarlsocial activities.

The Short Form 12-item Survey (SF12)
The present study used the SF12 to investigate Q@& SF12 is a subset of the Short Form

36-item Survey (Ware, Kosinski, & Keller, 1996).erh is good evidence for the reliability,
validity and responsiveness of the SF36. Howevpaotantial draw-back is the considerable
time required to complete the SF36 questionnaisg/(kbod, Garratt, & Fitzpatrick, 2005).
Evidence suggests that completion difficulties dDLQnstruments increase with age (Haywood
et al., 2005). Given that the study population eld@erly and participants were asked to
complete a number of assessments, the SF-12 waipated to be brief, simple to administer

and acceptable to respondents.

The SF12 has been widely used as a generic QOLumeegdaywood et al., 2005) and
recommended for use in fall prevention studieshgyRroFaNE group (Lamb et al., 2005) The
SF-12 consists of 12 items and norm-based scolymgithms, covering the same eight
domains as the SF-36, including; what a responaastable to do, how they felt and how they
evaluate their health status. The SF-12 compriggs@physical (PCS-12) and mental (MCS-
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12) summary score. There is good evidence forhiéittpand some evidence for validity of the
SF12 (Haywood et al., 2005).

The Physical Activity Questionnaire

In addition to the exercise diaries, all particiggamndertook The Physical Activity
Questionnaire at the baseline and follow-up assesanThis questionnaire by Lord and
colleagues (Lord et al., 1993) was used to docuthendetail (type/volume) of participants’

physical activities.

6.4.3 Adverse events

Adverse events were defined as any injury or sympsulting from the trial (exercises or
assessment) which restricted physical ADL for 48rB@r longer, or which required medical
attention/treatment (Latham et al., 2003). Thisritlinclude the delayed onset muscle
soreness that is expected with a new exercise gmoge, unless the pain was extreme enough

to limit ADL as above.

Participants were instructed to notify the locaygibtherapist and/or researcher of any adverse
events. At the classes, the delivering physiothsta@mquired about any adverse events.
Physiotherapists were requested to follow the ustdtAHS procedure for responding to and
documenting adverse events. Copies of this proeadare sent to each physiotherapist prior to
commencement of the programmes. The physiothesapete also asked to notify the
researcher of adverse events, so details coulddoeded and participants followed-up.
Information from the self-report fall calendars vedso used to monitor for any adverse effects

(e.g. an increased fall rate) from the exercisgaimme.

6.4.4 Falls

Participants in both the intervention and controlugps were asked to maintain a diary of falls.
These records were kept on the self-report calen@iso used to record exercise occasions-
[Appendices F.2 and F.3]). Participants were askedcord F on the day of any fall (fell

unintentionally to the ground). Falls were recorftadone year after the baseline assessment.

The reverse side of the calendars requested infamman the circumstances and consequences
of any falls. This page comprised ten questiong (§juestions for two possible fall events that
month). These questions sought the details of gnyiés sustained, medical attention required
and the cause of the fall.
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6.5 Data management and analysis

All the data from the assessments were copied s1boas separate electronic questionnaire
which was designed and built using Microsoft’s P#bh (InfoPath 2007, Microsoft
Corporation, SEA, Washington State, USA). UsingNtierosoft Infopath export facility, data
from all assessments were transferred to an Epceldsheet. The researcher performed data
checks to ensure data had been correctly trandférte data were then imported to SPSS
(SPSS 14.0, SPSS Inc., Chicago, IL, USA) for anslys

All RCT data analysis was carried out accordintheopre-established analysis plan and
undertaken with the SPSS programme. Descriptitestita were used to analyse demographic
data. Proportions were compared using Chi-squastdwith Fisher's exact test when
appropriate. An analysis of covariance was camwigdor all continuous outcomes. This
involved using baseline performance scores as @igarin the post intervention between-group
comparisons. A significant result was defined asvalue of< 0.05. A test of the homogeneity
of slopes model was applied to all outcome measunésh had demonstrated a significant
between-group difference. Instances where thesefteend significant results are discussed
specifically in Chapter 8. Longitudinal analysegevased to assess the changes over time for

occasions of general exercise and occasions of lpooggamme.

For the knee extensor strength, Melbourne Edge $esty on foam (eyes closed), coordinated
stability, and choice stepping reaction time, sal@@ were unobtainable due to impaired
participant performance. To enable a score tolbeatkd, participants unable to complete a test
were allocated a score of the mean +/- 3SD fowénmble (to approximate the worst score).
Walking speed was recorded as the number of setakels to walk 10 meters. This variable
was recalculated as walking velocity in metres/adc@hose unable to complete the task were
assigned a velocity of zero. The time taken todstgmfive times was expressed as stands per

seconds.

In instances where the distribution of the data ska&sved, the mean and SD (or 95% CI

figures) were presented (i.e. as for non-skewed)da@his was because the sample size for these
data were sufficiently large that the skewnes$efdata for the mean should no longer be
problematic due to the central limit theorem reswittich indicates that as the sample size goes

up the normality of the means improves.
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Falls were analysed by negative binomial regresssang the Stata package (Stata IC9,
StataCorp LP, College Station, Texas, USA), adjasitor the number of falls that occurred for

each participant in the 12 months prior to the wtud
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CHAPTER 7: METHODS OF THE EMBEDDED QUALITATIVE STUDY

7.1 Introduction

Chapter 5 presented the methodological rationateeobverall study. It provided an overview
of the study’s design and described those elenzamisnon to both the RCT and embedded
study. Chapter 6 discussed specific methodologg irsthe RCT. From this point, there is a
shift in focus. The present chapter examines tkeiip methodology of the embedded
qualitative study. It details the method used teetlsp an overarching grounded theory.
Consideration is also given to the method of datzegation, specifically the rationale and
process of conducting interviews. As with all gtatlive research, it is paramount the ‘rigour’ of
a study be established and this is addressedeAtahclusion of Chapter 7, strategies used to
enhance the ‘rigour’ of the embedded study areudised (Krefting, 1991).

7.2 Data generation and management

7.2.1  The rationale for using grounded theory as a qualitve method

Qualitative research encompasses a wealth of me{idcMurray, 1994). Each method
involves a specific way of thinking about and asaly the data (Richards & Morse, 2007).
Grounded theory, developed by two sociologistss&daand Strauss (1967) in the 1960s, has
gone on to become one of the more influential ¢giale methodologies in the social and health
sciences (Browne, 2004; Grbich, 1999; Rice & EA809). Later researchers, Strauss and
Corbin (1994) defined grounded theory as: “...a galnmethodology for developing theory

that is grounded in data systematically gatheredaanalysed” (Strauss & Corbin, 1994, p. 273).

Taking a grounded theory approach usually leadse@evelopment of a theory, which
explains the study’s central story (Browne, 2004 is specific to the particular process and
situation (Polit & Beck, 2004; Richards & Morse 0Z). Grounded theory is a method well
suited to everyday life situations where the regearseeks to explore participant
understandings and values, and to learn from [jzaitits about a process (Grbich, 1999;
Richards & Morse, 2007).
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Hence, taking a grounded theory approach fittecethbedded study aim, which was to learn
from participants about processes and outcomdseadxercise programme. In particular, the
researcher sought to develop a starting theorshoav elements of the process and connection
between those elements. It was intended thattibmy would increase understanding of the
programme, thereby assisting to evaluate, refied@velop it. Grounded theory may be
presented in a variety of ways, for example; aatese statement, a visual picture or a
hypothesis (Creswell, 1998). The qualitative ressséiction of this thesis presents the starting

theory as a visual picture, detailing the theopgmponents and conceptual links.

According to Creswell (1998), grounded theory haxgetbped considerably since its inception
over four decades ago. Contemporary commentatoesrgky recognise three major Schools of
Grounded Theory; the Glaserian or Original Glasel &trauss School, the Strauss and Corbin
School, and the Constructivist Grounded Theory 8choonstructivist grounded theory
emphasises keeping the research close to partisipad maintaining their presence throughout
the study. This may be assisted by retaining ppaits’ words intact throughout the analysis
process and using creative writing to express hastigipants constructed their world
(Charmaz, 2000; Mills, Bonner, & Francis, 2006).

The Strauss and Corbin School (1990; 1994) incettpdrseveral alterations to the Original
Glaser and Strauss School of the 1960’s. Theirgdsmere intended to make theories more
precise. Of particular note, were the addition@fvranalytic procedures and a greater emphasis
on verification. The Strauss and Corbin School (19%994) was chosen as the basis for the
present study because it provides a systematioapipy clear advice on how to structure data
and validation criteria. These features explicatestruction of the theoretical framework
necessary for development of empirically groundsegories (Kelle, 2005), and were

anticipated to assist the researcher develop @ngtdineory.

As outlined earlier, grounded theory is well knofenit methods of analysis (Henwood &
Pidgeon, 2003; McMurray, 1994). Latter parts of ttthapter will expand upon the specific

methods of analysis used in the embedded study.

7.2.2  Rationale for using interviews
As discussed above, grounded theory is defined inpits analytical procedures than its data
collection methods (Charmaz, 2000). When usingoargted theory approach, the researcher
may choose from a range of available data gatheecitniques, the technique or techniques
most appropriate to their study (Henwood & Pidgefif)3).
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Interviews were selected as the data collectiornateof the embedded study because they
suited its purpose to explore participant and mtewviews of the exercise programme.
Furthermore, it was anticipated that data colle@tech the interviews would provide an
additional ‘voice’ to data collected from the RQhereby enriching the study. According to
Streubert, Speziale and Carpenter (2007), intes/igwell with all the Schools of Grounded
Theory. They are the most commonly used data gatherethod for grounded theory studies
(Charmaz, 2006) and qualitative research in health settings (Britten, 2006). Interviews are
also an excellent method for gaining informationwtevents, opinions and experiences (Hay,
2005).

There were no existing interview instruments allie or adaptable to the research question
and study design (Hulley, Cummings, Browner, Gr&diNewman, 2007). So interview
schedules specific to the study were developed €Agiges F.4, F.5, F.6 and F.7). Interviews
took a semi-structured format. The schedules caagra combination of open and closed
questions. Closed-ended responses permitted tadvutdtthe number of responses for each
alternative, providing an understanding of whatgample as a whole thought of an issue (Polit
& Beck, 2004). Open-ended responses provided oppitigs for respondents to express their
thoughts freely and in their own words, therebyiagldlepth and richness to the study.

The interview schedules were organised around eddeut flexible questioning (Hay, 2005).
Asking the same open-ended questions (with plapnaloks) across sites permitted comparable
data to be gathered, thereby assisting the seargafterns across answers and aiding in
triangulation (see section 7.4.8) (Bogdan & Bikl&898; Richards & Morse, 2007). At the
same time, the open-ended questions permittedmdspts to comment freely on their views
and experiences (Bogdan & Biklen, 1998; Patton22@bd were broad enough to allow
detailed and potentially complex answers (Hay, 200%vas envisaged that responses to these
open-ended questions would assist in developiitg tick categories. Moreover, the
combination of open-ended questions and having naitgs across sites, was anticipated to
assist in achieving saturation of the data (setose¢.4.4) (Richards & Morse, 2007).

7.2.3  Design of the interview schedule
Initial drafts of the interview schedules were desid by the researcher. The first was for the
participants and the second for volunteer assistdie third and fourth were for
physiotherapists, who were interviewed both beéoré after the program. Drafts of all four
interview schedules were critically appraised hyrfpeers. These peers had an in-depth
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understanding of qualitative questionnaire desigha history of published research using
higher level qualitative methods. The peer reviescpss (Krefting, 1991) identified problems,
for example, with the order and wording of questiddrafts were fine tuned in response to

these peer comments. This process produced a seewsidn of the interview schedules.

Next, the second versions were pilot tested widy ‘kformants’. Informants (3) were persons
with similar characteristics to the prospectivetipgrants, volunteer assistants (3), and
physiotherapists (3). Informants were selectecherbasis that they were culturally qualified to
represent the groups being researched (Hay, 20@%acknowledged that key informant
review can be a useful litmus test of interviewigegHay, 2005). In terms of the interview
schedules, informants checked that questions Weae and produced appropriate answers
(Hulley et al., 2007). Their feedback was incorpedanto the final (third) version of the

interview schedules (Appendices F.4-F.7).

During the design and revision phases, the reseapzid careful attention to the content of the
schedules and employed acknowledged principlestefiiew construction. Clarity, simplicity
and logic were promoted through careful attentowording, sequence and format (Hay, 2005;
Polit & Beck, 2004). Questions were short, speafid clearly worded (Hulley et al., 2007;
Portney & Watkins, 2009). For example, there wemgimmal uses of vague, complex or
technical words, double negatives or double-badauestions (de Vaus, 1999; Hulley et al.,
2007; Polit & Beck, 2004; Portney & Watkins, 2008). questions were written in language
resembling common speech (Hulley et al., 2007).s9Qwmes were grouped together by topic and
each topic was introduced with a short descriptteéement. This assisted to create a logical

sequence and enhanced content flow (Hulley e2@07; Portney & Watkins, 2009).

Topics were investigated by closed or open questiora combination of the two. In the case of
combined questions, the closed response was asikietlyi to collect numeric data and set the
scene. This was followed by an open-ended questiich allowed participants to elaborate

and promoted an in-depth understanding of the topic

The closed questions provided response categdrmsgfiient range to cover all respondents.
For each question, a participant could provide oamlg answer. Response options were
balanced in each direction (de Vaus, 1999; Por&&yatkins, 2009). For example, closed
guestions were frequently presented using a Leeate with five response categories: strongly
agree, agree, neutral, disagree, and strongly rdisabikert scales are often used to quantify
attitudes and health-related quality of life (Hylket al., 2007). For the purposes of the
embedded study, Likert scales provided the advastafa closed-ended response and a
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reasonable range of latitude (DePoy & Gitlin, 20@6¢ether with an ability to measure the
direction and intensity of the response (de Va@891DePoy & Gitlin, 2005). Some closed
questions were dichotomous, for example, a statetoemhich participants were asked if they
agreed or disagreed. These questions permittednsare’ response, in case the question

related to an issue on which the participant hel@pinion (de Vaus, 1999).

7.2.4  The interviews

Face-to-face interviews were conducted with thespitiierapists prior to and following the
programme (n= 4, therefore eight interviews weld hetotal), the volunteer assistants
following the programme (n=17) and interventionugygarticipants following the programme
(n=70). A quiet and private venue at each site sedacted for the interviews. Attention was
paid to ensuring participant comfort. During thmstfifew minutes of the interview, the
researcher provided an introduction to the natoncepurpose of the embedded study, and
assurances of confidentiality (Bogdan & Biklen, 89Polit & Beck, 2004).

Recording and transcribing are matters of contantidhe qualitative research literature
(Richards & Morse, 2007). For the purpose of théeaded study, it was anticipated that
verbal response data would be rich enough to generi@rpretation and support abstraction. It
Is acknowledged that an audio recorder can sometinigbit a participant’s responses, because
the recorder serves as a reminder of the formakreatf an interview (Hay, 2005). As these
were face-to-face interviews, to reduce the likadith of inhibiting participant comments, the
researcher made verbatim (as close to completesssiye) notes of participant comments at
the time of interview. Furthermore, she soughtititation from the participant whenever

things were unfamiliar (Bogdan & Biklen, 1998).

7.2.5 Data management
Written interview records were transcribed verbatiynthe research assistant, to an electronic
questionnaire which had been designed and buift Mitrosoft's InfoPath. The researcher
checked these transcripts for accuracy (Richartiéofse, 2007). Using Microsoft InfoPath’s
export facility, one open question response (aha)twas selected for all participants. For
example, all the question one responses were sdlaod exported to the question one text file.
This process was repeated until there was a texioli each question (containing all participant
responses to that question). These text files weperted to nVivo (nVivo7, QSR
International, Doncaster, Victoria, Australia),ngnVivo’s import facility. Within nVivo,
participant response, number and demographic desisics were linked electronically.
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Responses to the closed-ended interview questiens exported via Microsoft Infopath.
Initially, the closed responses for all particiganere exported to an Excel spreadsheet. From

here the data were imported to SPSS for quanetainalysis.

7.3 Method of data analysis and interpretation

7.3.1  Sampling procedure

Grounded theory typically uses theoretical samphivigereby the researcher deliberately seeks
out participants to test the emerging categorielsta@mes (Pope, Ziebland, & Mays, 2006).
The present embedded study used a ‘modified gralutid=ory’ approach which did not
incorporate theoretical sampling. This approach etesen because the overall study design
made it difficult to effectively apply theoreticghmpling to the embedded study. In particular,
logistic constraints led to a fixed assessmentmiogramme (phase) schedule at the various
sites (see section 5.6). These factors made itaictipal for the researcher to come and go from
‘the field’, seeking participants to test emergaagegories and themes. Rather, all intervention
participants, physiotherapists and volunteer aasist(n=91) were invited to attend for
interview. The inclusion of said persons acrossis#ls and periods of time permitted
exploration of the full range of experiences arelws (Mathers & Huang, 2004). Moreover, it
was anticipated that including all perspectives i@ssist to fully develop the properties of

each category, achieving saturation and maximidifigrences in the data.

7.3.2  The data analysis process

A particular feature of grounded theory, seen byyras a strength, is the provision of a well
defined set of steps for analysis (Henwood & Piag@003; McMurray, 1994). Ideas are the
basic units of analysis. Categories are groupdeHs helpful in explaining the data. Sub-
categories are pieces of the key idea in a catg@own, 2004). The process of coding is a set
of procedures for gathering material about thegrates (Richards & Morse, 2007). The
embedded study utilised constant comparative aisabysd the three types of coding described
by Strauss and Corbin (1990; 1994; 1998); operm| axid selective coding. The following
section explains each procedure. However, it iiamt to note that due to the inductive

nature of grounded theory, these procedures didewmltr in a linear sequence. Rather, the
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researcher moved back and forth between the tipes bf coding and combined them (Flick,
2006).

Constant comparative analysis

Throughout the embedded study, and as part oftgpelof coding, the researcher compared
units of data with other units of data in a prodessied constant comparative analysis
(Henwood & Pidgeon, 2003; Llewellyn, 1997). Usihgsttechnique, the researcher compared
each new piece of data with data previously andlyared asked questions about the similarities
and differences between the pieces of data (Stre8peziale & Carpenter, 2007). Through
constant comparative analysis, the researcherlezl’aad refined categories, explored the
diversity within categories, identified links amooategories and looked for emerging themes
(DePoy & Gitlin, 2005). Thereby, the pieces wermduictively fitted together to form a larger
puzzle (Llewellyn, 1997) .

Open coding

Open coding was used to ‘open up’ the data andabdtkin new ways (Rice & Ezzy, 1999;
Richards & Morse, 2007). Through the process ohamaling, ideas and relationships were
identified and the data were classified into megfuihcategories (Browne, 2004; Richards &
Morse, 2007).

As is typical in grounded theory studies, the red®ear analysed data from the beginning of the
study (Streubert Speziale & Carpenter, 2007). Asialgommenced with the researcher
immersing herself in the data, reading and re-reathie available interview transcripts
(Browne, 2004; Streubert Speziale & Carpenter, 208/ie looked at the data sentence by
sentence, breaking it down into units. A code vsasibed to describe what was happening at
each unit of data. Ideas were differentiated usonstant comparative analysis. These ideas
were formed into provisional categories and sulegaties, and a provisional theoretical

framework was developed (Llewellyn, 1997).

Axial coding
Whereas the process of open coding had brokeratiaeddwn, axial coding was used to put the
data together again in new ways. During axial cgdive categories were refined and developed
by working out how the categories linked togethat making connections between a category
and its sub-categories (Strauss & Corbin, 19908. rElsearcher proposed connections and
tested these by questioning and comparison (Bro20®; Creswell, 1998; Rice & Ezzy,
1999). She then returned to the data and congihiéeliterature, looking for evidence that
supported or refuted the proposed connections {&ies1998). At times, a category was
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partitioned into two or more sub-categories. Aeottimes two categories were identified as
related, and these were subsequently merged (REzz&, 1999). The result of axial coding
was a more rigorous specification of the categdoesed from the open coding (Rice & Ezzy,
1999).

Selective coding

Categories were also compared and a core catefperpiimary theme) was identified as the
phenomenon of interest, the theoretical point tdfgration for the study (Strauss, 1987). The
core category was identified by its centralitygisent occurrence and strong connections to
other categories (Grbich, 1999). The core categ@y then systematically related to other
categories (Strauss & Corbin, 1990). Every relatiom was checked and verified. The links
between these categories were consolidated andemaphis process involved re-examining
the data set and recourse to the literature (LIgwel997). The result was a single story line,
offering the core idea and its attendant theorg asy of making sense of the data (Richards &
Morse, 2007).

7.4 The research process and rigour

Credibility of a research study is important in lexaing its worth. Credibility involves
establishing in the reader, confidence in theltrof the findings (Lincoln & Guba, 1985).
Throughout the research process specific strategggsbe used to increase the quality and
credibility of qualitative research (DePoy & Gitlia005; Krefting, 1991). However, there is
ongoing debate as to the best means of achievgmui® and no one set of criteria are suitable
for every study (Streubert Speziale & Carpente®,720The following section presents

strategies applied to enhance the ‘rigour’ of timbedded study. The researcher combined these
strategies with the analysis process detailed ahoamn effort to produce a substantiated

account and plausible explanation of the relatignbbtween the identified ideas.

7.4.1 Coding

Three techniques were used to enhance the depétydabcoding. First, in an effort to
increase the consistency of coding, the reseapdrésrmed all coding. Second, during
analysis, the researcher periodically conducteada-ctecode procedure on her data (Krefting,
1991). That is, after coding a section of the ddwaresearcher would return, some time later,
and recode the same data. The coding stripes @umictinVivo was used to compare coding in

these documents (Richards & Morse, 2007). Thirdr pgamination was incorporated into the
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coding process. Specifically, the researcher dsslighe coding process and findings with two
impartial peers who had experience in higher leuallitative research methods (Lincoln &
Guba, 1985). These peers were called upon to viaftythe category system ‘fitted’ the data
and the data had been properly ‘fitted into’ theegary system (Krefting, 1991; Patton, 2002).

7.4.2  Audit trail

The term ‘audit trail’ refers to evidence that agarcher has kept track of research events and
decisions (Richards & Morse, 2007). An audit teaibstantiates the way a study was conducted
and the end-product achieved (Horsburgh, 2003)ekample, that the inferences made were

logical and the analytic procedures appropriateiire, 2004).

The audit trail of the embedded study incorporatetdiled records in the form of a study
journal (Appendix 1.1), annotations (Appendix I.8)emos (Appendix 1.3) and conceptual
models (Appendix |.4 and 1.5). Each was assistethbyse of nVivo 7 software. All
components of the audit trail were regularly revéewrefined and developed. The audit trail
ultimately formed a basis for the theoretical erpldons which had been grounded in the data
(Grbich, 1999).

The reflective study journal

The researcher kept a reflective study journal civiiollowed the study from beginning to end
(Appendix I.1). Entries focused on the embeddedystas a whole'. There was also a reflexive
element to the journal in that the researcher wobteer developing thoughts about the study

and influence upon it (Richards & Morse, 2007).

The journal contained a broad mix of content. &hiéintries focused on the study plans and
aims. As the research progressed, entries prestraetieps of analysis, explaining when and
why they were taken. Using the journal, the redeardocumented ideas and reflections that
belonged to more than one category. Later entoiessied on ideas drawn together to form

themes and sub-themes. Final entries focused aatewent of the theory.

Memos

As part of the data analysis process groundedyhresearchers write extended notes called

memos (Appendix 1.3) (Charmaz, 2006). In the cdsbhaembedded study, the researcher

developed a linked memo for each category (or subgory). The memos contained definitions

of the categories and their properties, togeth#r guestions and ideas about the data. The

process of writing memos assisted the researchmote across the database, develop ideas
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about the data, refine categories, define theiogiships among categories (Richards & Morse,
2007) and slowly build explanations (Pope & Mayd)&). All memos were coded and treated
as data (Richards, 2005). Entries in memos ween diftked to entries in the reflective study

journal.

Annotations

Annotations attached analytical notes to speciiags of text (Appendix 1.2) (Browne, 2004).
They were placed in the documents to record consnesinders, hunches and insights about
words, phrases or ideas of interest (Richards &3dp2007). In so doing, ideas about the detail

in the text were available whenever the text was se

Conceptual models

Conceptual models were used to visually explorendngs in which different ideas and
categories related to each other and to the rdsgaestions (Appendix 1.3) (Bazeley, 2003;
Richards & Morse, 2007). All models were archivegtovide a record of the research. A ‘live’
version was also kept to reconsider, refine orrektés part of the review process, the
researcher looked for similarities and differenisesveen models and noted which ideas or
categories kept recurring. Most models were accoiegaby a linked memo (Bazeley, 2003).
These memos served as a means by which the reseaothd keep track of ideas and
categories displayed in the model, their relatigmskvith each other and the broader aspects of

the project.

7.4.3  Use of software

nVivo 7 is a software program specifically desigfedqualitative data analysis (Pope & Mays,
2006). In the embedded study, nVivo7 was useddistagith data management, and the
process of analysis and abstraction (Richards &&lo2007). For example; by facilitating data
storage (transcripts, ideas and questions), refrieemparing, linking (Patton, 2002)
categorising and theorising (Browne, 2004). Impaita nVivo7 functions enabled sections of
the data to be linked electronically, which avoigedblems of de-contextualisation or data

fragmentation (Pope, Ziebland, & Mays, 2000).

7.4.4  Saturation

Indicators of saturation are data replication (Mo994), when data provides no new insights

(DePoy & Gitlin, 2005) and when data leads to mthier categories (Pope & Mays, 2006).

With replication comes verification (Richards & Mer, 2007). At the point of saturation, there
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is dense and precise information in each categdcMurray, 1994), and the researcher has

sufficient information to form an understandingloé phenomenon (DePoy & Gitlin, 2005).

According to Creswell (1998), the qualitative reséar typically conducts 20-30 interviews,
with a view to collecting data which will saturdbe categories. As previously discussed, the
embedded study involved 95 interviews. It was &pdited that the relatively high number of
interviews, together with the style of interviewegtions (refer to sections 7.2.1 & 7.3.2) would

assist in achieving saturation, which in fact,idt.d

7.4.5 Discrepant cases
Real life comprises different perspectives thahdbalways coalesce. Credibility is increased if
the interpretation can explain any apparent coittiads. Therefore, accounting for deviant

cases is important (Creswell, 2003; Krefting, 1991)

The researcher sought and described variatioreiddlta as a means of refining analysis.
Journal entries recorded discrepant cases (P2@02), those that did not fit the emerging
model. Attempts were made to account for theseh@as & Morse, 2007). The process of
exploring these different cases led the reseatohgisconfirm parts of the model, explore
alternate explanations and make new connectiorm\(i, 2004; Mays & Pope, 2000). This
process continued until the researcher was satigfith the overall picture, thus strengthening

the final outcome.

7.46  Member checking

Member checking involves cross-checking interingiings with respondents (Barbour, 2001) to
ensure the data accurately reflects their expegi€@oeswell, 2003; Lincoln & Guba, 1985),
thereby enhancing the ‘truth value’ of the studenvber checking may also assist in refining
explanations (Barbour, 2001) and increasing rekeammwareness of their influence on the
study (DePoy & Gitlin, 2005).

Member checks were undertaken as part of the emaestddy analysis. Individuals were

selected (three each of participants, voluntedstasgs and physiotherapists) to represent a

range of demographic characteristics in the stughufation. They were initially approached by

phone, provided with an explanation and askedey tished to take part in the member check

process. The nine individuals agreed to particifaéeh member was sent a summary of the

themes and associated sub-themes, together wilyeach of the substantive theory. They were
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asked to read and consider the information. Reviggre conducted by telephone. Each
member was asked for general comment. The resedhareguided the member systematically
through each theme and sub-theme, providing oppitiga for comment. The reviews were
digitally recorded (with member consent) and latanscribed in full. Member comments were

incorporated into the embedded study findings.

7.4.7 Reflexivity

In qualitative research, the researcher is pati@process, not separate from it. Thus it is
important that the researcher analyse him or Harstie context of the research (Aamodt,
1982). Reflexivity means sensitivity to, acknowlgdgand accounting for the ways in which

the researcher has influenced a qualitative stRitye(& Ezzy, 1999).

In the embedded study, the researcher used atredlatudy journal to describe and interpret
her part in the research process. Prior to analyseswrote about the personal assumptions she
brought to the study and the ways experience nsigape her thoughts on the data. Later
journal entries recorded her feelings, concernsraadtions to participant comments and steps
in the analysis. Writing about these thoughts amdirigs assisted the researcher to become
aware of her assumptions and influences on theys@iice aware of these influences the
researcher was able to consider ways of alteriatysis to enhance the credibility of the
research (DePoy & Gitlin, 2005; Krefting, 1991).

7.4.8  Triangulation

Triangulation is a powerful means of enhancingguality and credibility of research. It is
based on the idea that providing a number of diffefslices’ of data may assist to confirm
certain aspects of a study and contribute to thepdeteness with which the phenomenon was
addressed (Bogdan & Biklen, 1998; Draper, 2004ftikrg, 1991; Mays & Pope, 2000). Many
types of triangulation exist (Krefting, 1991). Taypes of triangulation were incorporated into
the embedded study.

First, triangulation of data sources permittedrésearcher to draw from different perspectives
that focused on the same topic (Richards, 2005%. d$sisted to build a justification of the
themes (Creswell et al., 2003) and develop a momgptete understanding of the programme
(Krefting, 1991). Multiple data sources were useithwespect to: person (interviews with
participants, volunteer assistants and physioth&sg@and location (multiple study sites)
(Denzin, 1989; Krefting, 1991).
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Second, the embedded study interviews incorporatttiodological triangulation. Specifically,
closed and open-ended questions were incorponatie ione instrument so that quantitative

and qualitative data could be collected and consdlas a whole.

7.4.9  Comparing with the literature

In the embedded study, information and ideas fitoeniterature became data and were
integrated into the study. Through constant conparanalysis, the researcher gained an idea
of the similarities and differences between thelgfiindings and the literature. This assisted her
to fill in missing pieces of the emerging theoryréabert Speziale & Carpenter, 2007), and
validate the accuracy of her findings (Richards &rb&, 2007). Additionally, memos were used
to link the data with the literature and record w#yat the literature had shaped the researcher’s

thinking about the data.

7.5 Transferability

In qualitative research, establishing transfergb#cross practice involves showing that
findings have applicability to other contexts (Loht & Guba, 1985).These authors make the
point that while qualitative research is situatibnanique, it is transferable when the findings
fit into contexts outside the study situation, agedmined by the degree of similarity between
the two contexts. Moreover, Lincoln and Guba (198%gest that transferability is not so much
the responsibility of the researcher as the persanting to transfer the findings to another
situation. Hence, the original researcher will haddressed the issue of transferability, if they
have provided adequate descriptive information atf@irespondents and setting to permit

transferability judgements to be made by others.

7.6 Summary

Chapter 7 explicated the methods of the embeddely.sh rationale for and explanation of the
method of data generation was provided. Groundearyhmethodology was discussed with
reference to the embedded study. The chapter atextiwith a description of techniques used
to enhance the ‘rigour’ of the embedded study. \Wifrence to the methods outlined in this

chapter, Chapter 9 presents the findings of theeeliohdd qualitative study.
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PART C
THE RESULTS AND FINDINGS

Chapter 8: Results of the Randomised Controlled Tal
Chapter 9: Findings of the Embedded Qualitative Stdy
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CHAPTER 8: RESULTS OF THE RANDOMISED CONTROLLED TRIAL

This chapter describes the study population bygmtesy findings from the baseline
assessments. It then reports the effect of thevieiéion on primary and secondary outcome
measures. Data on home programme compliance, dexeraise levels and fall incidence are
also presented. The chapter concludes with a casgpeof primary outcome measures by

study site.

8.1 Baseline participant characteristics

One hundred and forty-seven participants were nawskd. A summary of participant
characteristics at baseline can be found in Taldlar®l Table 8-2. Groups were similar for all

baseline variables, indicating successful randatioisa

Table 8-1: Summary of demographic characteristics

Control group Intervention group

(n=73) (n=74)
Females (%) 59.0 (81%) 62.0 (84%)
Age (years) (mean (SD)) 76.7 (8.8) 76.6 (6.9)
Height (cm) (mean (SD)) 161.9 (8.4) 161.5(8.4)
Weight (kg) (mean (SD)) 72.3 (15.9) 74.8 (18.6)
Number of medications (mean (SD)) 5.0 (4.1) 4.8)3.
Four or more medications (number (%)) 45.0 (62%) .0461%)
Co-morbidities (mean (SD)) 5.3 (2.4) 5.4 (2.1)
Four or more co-morbidities (number (%)) 55.0 (75%) 60.0 (81%)
Falls in past year (mean (SD)) 1.15(2.2) 1.18)(2.3
SPMSQ (adjusted errors) (mean (SD)) 0.4 (0.7) (065
Fell in last year (%) 39.0 (53%) 35.0 (47%)
Fall related injury affected mobility (%) 5.0 (7%) 9.0 (12%)

SPMSQ-Short Portable Mental Status Questionnaire
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Table 8-2: Age subgroups (%)

Control group Intervention group Total

(n=73) (n=74) (n=147)
74 years or less 27 (37%) 25 (34%) 52 (35%)
75 to 84 years 34 (47%) 39 (53%) 73 (50%)
85 years and above 12 (16%) 10 (14%) 22 (15%)

The mean age for the population was 77 years (8Pafd 121 participants (82%) were female.
One hundred and fifteen participants (78%) had @wunore co-morbidities (Figure 8-1), and
they took an average of 5.0 (SD 3.8) medicatioingufe 8-2). The breakdown of medications
by therapeutic class is provided in Table 8-3.yHikercent of the population (74 participants)
had fallen at least once in the year prior to comreenent of the study. The mean Short
Portable Mental Status Questionnaire adjusted sgase0.4 errors (SD 0.6), with a range from
0 to 4. Sixty-eight participants (46%) rated tHmtance as fair or poor. To mobilise outdoors
108 (74%) used no aids, 27 (18%) used one sticklar(@%) used a frame.

15

10 -

Percent (%) of participants

1 2 3 4 5 6 7 8 9 10 11
Number of Health Problems

Figure 8-1: Number of health problems by percent osample (n = 147)
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Number of participants
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Number of medications used

Figure 8-2: Number of medications used (n = 147)

Table 8-3: Number of participants on one or more méication in each therapeutic class (%)

Medication class Control Intervention Total

(n=73) (n=74)
Alimentary system 28 (38%) 17 (23%) 45 (31%)
Allergic disorders 0 (0%) 1 (1%) 1 (1%)
Analgesia 23 (31%) 33 (45%) 56 (38%)
Cardiovascular system 57 (77%) 53 (73%) 110 (75%)
Central nervous system 15 (20%) 19 (26%) 34 (23%)
Ear, nose, oropharynx 1 (1%) 0 (0%) 1 (1%)
Endocrine & metabolic disorders 39 (53%) 32 (44%) 1 (48%)
Eye 6 (8%) 2 (3%) 8 (5%)
Genitourinary system 4 (5%) 1 (1%) 5 (3%)
Infections and infestations 7 (9%) 3 (4%) 10 (7%)
Musculoskeletal system 14 (19%) 21 (29%) 35 (24%)
Neoplastic disorders 3 (4%) 2 (3%) 5 (3%)
Nutrition 6 (8%) 7 (10%) 13 (9%)
Respiratory system 4 (5%) 13 (18%) 17 (12%)
Skin 3 (4%) 2 (3%) 5 (3%)
Vitamins and minerals 14 (19%) 16 (21%) 30 (20%)
No medications used 6 (8%) 8 (11%) 14 (10%)

Of the study population, one hundred and thirtypgrple (93%) lived independently in the

community, with the remaining 11 participants (4%giding in hostel accommodation. One

hundred and fourteen participants (78%) lived al@me hundred and eight people (73%) lived

within 5 kilometres of the programme venue (Tabi) 8The proportion of control to
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intervention participants was roughly equal at esith(Table 8-5). The sample was divided

approximately equally between small, medium angdaural population centres. That is, 51

participants came from the smaller centres (Binds287 and Quirindi 2,924), 47 participants

came from the two medium population centres (Inv&&509 and Muswellbrook 15,237) and

49 participants were from the large population (ifamworth 53,590).

Table 8-4: Living circumstances (%)

Characteristic

Control group

Intervention group

(n=73) (n=74)

Type of accommodation

Hostel 6 (8%) 5 (7%)

Independently 67 (92%) 69 (93%)
Living companion(s)

Alone 60 (82%) 54 (73%)

Spouse 5 (9%) 7 (10%)

Other 8 (11%) 13 (17%)
Distance from study site

<5km 52 (71%) 56 (76%)

5-10km 14 (19%) 10 (14%)

11-20km 4 (6%) 4 (5%)

>20km 3 (4%) 4 (5%)

Table 8-5: Sample breakdown by study site

Number of participants Bingara Inverell Muswellbrook Quirindi | Tamworth
Control 9 16 7 17 24
Intervention 7 16 8 18 25
Total 16 32 15 35 49

The baseline assessment measured fall risk fachatsility and psychosocial parameters.
Performance at baseline is shown in Table 8-6,e7aid, Table 8-8, Table 8-9, Table 8-10 and

Table8-11.
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Table 8-6: Physiological Profile Assessment results

Outcomes

Falls risk score
Baseline
Post intervention

Average knee extensor strength (kg)

Baseline
Post intervention
Sway on floor-eyes open (mm)
Baseline
Post intervention
Sway on floor-eyes closed (mm)
Baseline
Post intervention
Sway on foam-eyes open (mm)
Baseline
Post intervention
Sway on foam-eyes closed (mm)
Baseline
Post intervention
Melbourne edge test
Baseline
Post intervention
Proprioceptiof
Baseline
Post intervention
Hand reaction tinfe
Baseline
Post intervention

Control group

(n=73 at baseline and
65 at post intervention)

1.27 (1.52)
1.02 (1.35)

25.8 (9.5)
26.4 (9.7)

108.0 (58.9)
89.0 (50.0)

135.5 (88.1)
126.3 (75.0)

221.0 (134.6)
165.2 (82.2)

388.1 (179.2)
378.2 (165.2)

20.2 (3.8)
20.83 (3.6)

2.1(1.3)
1.9 (1.5)

301.6 (101.6)
312.5 (112.5)

Intervention group
(n= 74 at baseline and 69 at post
intervention)

1.36 (1.47)
0.60 (0.98)

24.2 (9.1)
27.7 (9.0)

111.9 (56.4)
92.8 (63.7)

149.4 (87.1)
118.0 (96.0)

267.5 (153.4)
156.0 (77.9)

430.9 (251.4)
310.8 (124.6)

20.7 (3.1)
21.30 (2.7)

2.1 (1.5)
1.5 (1.3)

297.4 (82.5)
281.5 (60.6)

Mean difference at post
intervention

adjusted for initial scores (95%
Cl)*

-0.44 (-0.78 to -0.10)
2.63 (0.81 to 4.45)

2.13 (-15.42 to 19.67)
-14.30 (-41.75 to 13.16)
-12.78 (-40.07 to 14.51)
-74.73 (-122.16 to -27.30)
0.18 (-0.43 t0 0.79)

-0.37 (-0.83 to 0.10)

-30.17 (-57.65 to -2.68)

P-value

0.012

0.005

0.811

0.305

0.356

0.002

0.557

0.122

0.032

* Between-groups difference in week 14 values aijgsor week 0 values
#Intervention group at follow-up (n=70)
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Table 8-7: Berg Balance Scale results

Outcomes Control group Intervention group Mean difference at post P-value
(n=73 at baseline and 65| (n= 74 at baseline and 69 intervention, adjusted for
at post intervention) at post intervention) initial scores (95% CI)
Berg Balance Scale total score (056)
Baseline 51.8 (4.9) 50.8 (6.3) 0.99 (0.03 to 1.95) 0.043
Post intervention 52.9 (4.9) 53.0 (4.7)
Standing functional reach (cbn)
Baseline 22.3(7.5) 19.6 (5.97) 1.19 (-0.89 to 3.27) 0.259
Post intervention 23.2 (6.3) 22.6 (7.2)
Turning 360 degrees (seconds)
Baseline 0.46 (0.22) 0.43 (0.21) 0.04 (-0.01 to 0.09) 0.122
Post intervention 0.44 (0.19) 0.46 (0.22)
Alternate foot on stool (humber in 20 seconds)
Baseline 12.1 (4.99) 12 (5.9) 0.45 (-1.11 to 2.02) 0.567
Post intervention 13.2 (5.4) 13.6 (5.7)
Standing on one foot (seconds to max. of'10)
Baseline 7.5 (3.6) 7.1 (4.0) 1.05 (0.03 to 2.08) 0.044
Post intervention 7.5 (3.9) 8.0 (3.4)

aSkewed distribution —between-group differencestlanse for the change from baseline to post intdiwen

®Intervention group at follow-up (n=70)
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Table 8-8: Standing balance and other measures ofahility

Outcomes Control group Intervention group Mean difference at P-value
(n=73 at baseline and 65| (n= 74 at baseline and 69 post intervention,
at post intervention) at post intervention) adjusted for initial
scores (95% CI)
Standing balance
Maximal balance range (mrh)
Baseline 156.2 (38.95) 157.7 (50.0) 3.23(-10.11 to 16.57) | 0.633
Post intervention 162.7 (42.7) 164.4 (50.2)
Co-ordinated stabilit)
Baseline 34.7 (11.3) 34.5(13.9) 0.50 (-2.37 t0 3.37) 0.731
Post intervention 35.5(12.2) 35.6 (11.6)
Other measures of mobility
CSRT (seconds)
Baseline 39.05 (16.90) 43.23 (19.77) -4.16 (-7.87 to -0.45) | 0.028
Post intervention 36.81 (17.42) 35.08 (10.97)
Gait velocity (m/sec)
Baseline 1.10 (0.34) 1.10 (0.35) 0.01 (-0.07 to 0.09) 0.796
Post intervention 1.17 (0.34) 1.17 (0.38)
Sit to stand (stand/sec)
Baseline 0.31 (0.10) 0.29 (0.10) 0.02 (-0.01 to 0.05) 0.139
Post intervention 0.32 (0.10) 0.32 (0.10)

& Control group at follow-up (n=64)

®Skewed distribution —between-group-differencestiaose for the change from baseline to post inteiwen
®Control at baseline (n=71) & follow-up (n=63); Intention group at baseline (n=70) & follow-up (N¥68

CSRT-Choice Stepping Reaction Time
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Table 8-9: Self-reported measures of health and pisycal activity

Outcomes Control group Intervention group Mean difference at post P-value
(n=73 at baseline and 65 at (n= 74 at baseline and 71 atintervention, adjusted for initial
post intervention) post intervention) scores (95% CI)

SF-12 Health Survey

SF12 (PCS)
Baseline 41.58 (10.97) 39.28 (10.87) 1.65 (-1.22 to 4.52) 0.257
Post intervention 42.06 (10.81) 41.93 (11.20)

SF12 (MCS)
Baseline 54.06 (7.76) 55.17 (8.67) 0.22 (-2.27 10 2.72) 0.861
Post intervention 55.07 (7.57) 55.74 (8.24)

Physical Activity Survey

Moderate to vigorous physical activity
Baseline 10.31 (5.64) 9.56 (6.10) 0.424 (-1.228 to 2.076) 0.612
Post intervention 11.54 (5.76) 11.61 (5.81)

All physical activity
Baseline 28.93 (11.59) 28.10 (11.94) -0.338 (-3.071 to 2.395) 0.807

Post intervention

32.16 (11.04)

31.41 (11.57)

PCS-Physical Component Summary
MCS-Mental Component Summary
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Table 8-10: Self-reported fear of falling and balace

Outcomes

Control group
(n=73 at baseline and 65 at
post intervention)

Intervention group Between-group difference P-value
(n= 74 at baseline and 71 at
post intervention)

Self-reported fear of falling
FES-I
Baseline
Post interventioh
Fear of falls
Baseline
Not at all-a bit: moderately-extremely
Post intervention
Poor-fair: good-excellent
Proportion of people who improv&d
Self-reported balance
Baseline
Poor-fair: good-excellent
Follow-up
Poor-fair: good-excellent
Proportion of people who improved

28.9 (11.6)
26.1(8.1)
42968 31 (42%)
44 (68%): 21 (32%)
17 (26%)
35 (48%): 38 (52%)

29 (44%): 36 (56%)
21 (32%)

28.6 (11.2) 0.813
26.3 (9.5) 0.27 (-2.56 to 2.01)

38 (51%): 36 (49%)
46 (65%): 25 (35%)

28 (39%) 2.704, 1 0.100
33 (45%): 41 (55%)

25 (35%): 46 (65%)
28 (39%) 0.748, 1 0.387

#Mean difference in scores at post interventionysteéid for initial scores (95% CI)

®Between-group difference in proportion of peopleitmproved, Pearson Chi-Square, df
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Table 8-11: Self-reported measures of ADL

Outcomes Control group Intervention group Between-group difference P-value
(n=73 at baseline and 65 at post (n= 74 at baseline and 71 at
intervention) post intervention)
Self-reported measures of ADL
Lawton Brody
Baseline 14.5 (2.7) 14.6 (2.1) 0.293
Post interventiof 14.7 (2.6) 14.9 (1.8) 0.21 (-0.19 to 0.61)
ADL Guralnik
Baseline 11.4 (1.4) 11.1 (1.6) 0.603
Post interventioh 11.4 (1.3) 11.3(1.5) 0.14 (-0.38 to 0.66)
Sit to stand (X5) °
Baseline
Unable: with hands: without hands 1 (1%)(19%): 61 (84%) 2 (3%): 15 (20%): 57 (77%)
Follow-up
Unable: with hands: without hands 1 (2%)18%): 55 (85%) 0 (0%): 12 (17%): 57 (83%)
Proportion of people who improv&d 3 (5%) 7 (10%) 1.482,1 0.223*
Walking aid indoors
Baseline
Nil: stick: frame 63 (86%): 7 (10%): 3 (4%) 3 B5%): 7 (10%): 4 (5%)
Follow-up
Nil: stick: frame 58 (89%): 4 (6%): 3 (5%) @6%0): 3 (4%): 7 (10%)
Proportion of people who improv&d 2 (3%) 4 (6%) 0.499, 1 0.480*
Walking aid outdoors
Baseline
Nil: stick: frame 56 (77%): 14 (19%): 3 (4%) 52 (70%): 13 (18%): 9 (12%)
Follow-up
Nil: stick: frame 52 (80%): 10 (15%): 3 (5%) 53 (75%): 11 (16%): 7 (10%)
Proportion of people who improvéd 2 (3%) 7 (10%) 2.526,1 0.112*

aSkewed distribution —between-group-differencestlaose for the change from baseline to post intéiwerexpressed as mean (95% Cl)
®Between-group difference in proportion of peopleitmproved; Pearson Chi-Square, df

€ Intervention group at follow-up (n=69)
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8.2 Completion rates

8.2.1  RCT design and randomisation

Figure 8-3: Participant

flow through the RCT

The RCT randomisation process is illustrated below.

Persons who volunteered to participate
(n =150)

Not randomised (n = 3)
Unable to attend = 2
Refused to attend = 1

Baseline assessment and randomisation (n = 147)

Control group Intervention group
(n=73) (n=74)

Withdrew (n = 8)
Il health =5

Declined to attend &

Unable to contact 1

Unable to attend = 1

w

Decl

ithdrew (n = 3)
Il health =1

Unable to attend = 1

ined to attend &

Post-assessment measure at 14 weeks (n = 136

)

Control group
(n =65) (n=71)

Intervention group
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8.2.2  Follow-up assessments

At the end of the 13 week exercise period 11 pa#its did not attend the follow-up
assessment (eight from the control and three franmirtervention group). From the control
group; one was unavailable to attend the assessfivendiid not attend the assessment due to ill
health, one declined to attend and one was unafile tontacted. From the intervention group;
one was unavailable to attend the assessmentjdnethttend the assessment due to ill health,
and one declined to attend. These figures represerip-out rate of 7% (11/147) for the
follow-up assessments. The figures are well withinacceptable range of drop-outs for this
type of trial (Maher, Sherrington, Herbert, Mosel&yElkins, 2003). The power analyses for

this trial had allowed for a 17.5% drop-out rate.

8.2.3  Self-report calendars

Some fall and exercise data were provided by 146e0fl47 participants. Full information was
available for 139 participants (95%). Partial imiation was available for the remaining seven
participants (5%) (4 control and 3 interventiongalRons for not providing full information

were illness (4), loss of contact (2) and refugal (

8.2.4 Home programme compliance

Home programme compliance was calculated as weeklgsions of home programme
performance (total occasions of home programme fapnth divided by 30 and multiplied by
7). Figure 8-4 shows the average weekly occasibherme exercise programme over the one
year follow-up period. An interesting finding wémetaverage weekly occasions of home

exercise programme reduced steadily from the faudhth.
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Figure 8-4. Mean weekly occasions of home programnfer the intervention group (error

bars represent 95% CI)

Longitudinal analysis confirmed there was a sigaifit change over the course of the year in
mean monthly occasions of home exercise (F (11,3®Y2, p <.0001). Follow-up tests
comparing the means for each month showed thdifthenonth was significantly different to
each of first four months (see the Table of diffees between means (Appendix H.1)). Other
differences of interest between the means for eamtith can be explored using the table of

differences between means (Appendix H.1).

8.2.5 Attendance

While it was intended that the exercise classexffieeed once per week over a 13 week period,
service delivery was dependent on a number of fecsoich as staff availability and the
occurrence of public holidays. Consequently, thelmer of programme weeks and attendance
rates varied among sites (Table 8-12). Length of@mme reflects the amount of time the
programme was offered. Programme attendance sihewaedian attendance at the

programme.
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Table 8-12: Programme length and attendance

Median Inter quartile Minimum Maximum
range
Length of programme (weeks) (n=71) 12 2 8 13
Programme attendance (weeks) (n=71)0 3 1 13

8.3 Primary outcome measures

The 13 week intervention significantly impactedamth of the primary outcome measures,

indicating an improvement in balance and a redogtidalls risk score.

8.3.1 Composite PPA falls risk score

On average, the falls risk score for the treatrgemtip was 0.44 more than the reduction in the
control (95% CI = 0.10 to 0.78=0.012 (Table 8-6 and Figure 8-5). There was no indicatio
that improvement was dependent on baseline perfarenas a test of the homogeneity of slopes

model was not significant.

- Baseline PPA
2009 - composite score
Post intervention
N FPPA composite
sScCare
150
c
]
o
= 100
050
0.00
Control Irtervention
Group

Figure 8-5: Change in PPA composite scores (meampi baseline to post intervention
(error bars = 95% CI)
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8.3.2  Berg Balance Scale total score

There was an average increase in the total BergnBalscore for the intervention (0.99) relative
to the control group (95% CI = 0.03 to 1.9§50.043) (Table 8-7). In this case a positive score
shows improvement. The assumption of homogenopeslwas tested by fitting a model with
an interaction term between pre-score and the gnguariable. Three effects were significant;
baseline score (p < .001), group by baseline intena (p =0 .002) and the group effect (p =
0.001). Consequently, as the interaction term wgsfcant, the best model for the Berg
Balance Scale total score is the model of non-f@glbpes. According to this model, the size
of the improvement is dependent on the baselineedoo the participant (Figure 8-6). For
example, for a baseline score of 40 the treatmentpgimproved an average of 4.1 units more
than the control group. However, at 50 units thpriomement was 1.4 units (Table 8-13). These
differences correspond to the distance betweetwtbditted lines in Figure 8-6 at their
respective baseline scores. It is unclear whetligiig the result of a ceiling effect due to the

measure used (the maximum score on the Berg Bataale is 56).
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Figure 8-6: Relationships between post interventioBerg Balance Scale total score and
baseline values for control (+) and interventiond) groups. Lines represent post
intervention score regressed against baseline scd control group (dashed line) and

post intervention score regressed against baseliseore for intervention group (solid line)
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Table 8-13: Predicted values for baseline Berg Bat@e Scale total score (T=Treatment,
C=Control)

Predicted values
Baseline Difference
score Control ~ Treatment | (T-C)
30 34.1 41.0 6.9
40 42.7 46.8 4.1
50 51.2 52.6 1.4

8.4 Secondary outcome measures

Individual components of the PPA and Berg Balanca@e&were included as secondary outcome
measures in an attempt to explain changes in theapr outcome measures (Table 8-6 and
Table 8-7). Additional secondary outcome measurrg\wcluded to assess the impact of the

exercise programme on variables important for daihction and fall risk.

8.4.1 PPA and Berg Balance Scale component tests

There were significant between-group differencésrdhe intervention for improvements in the
PPA component tests of average knee extensor giréngan=2.63, C1=0.81 to 4.4%;0.005),
and hand reaction time (mean=-30.17, Cl= -57.62188,p= 0.032)(Table 8-6). The
Melbourne Edge Test for contrast sensitivity areltdst for proprioception did not change
significantly over time (Table 8-6). However, thagere not expected to change in response to

an exercise programme.

As this was a community sample, most people weletalcomplete the four tests of sway
without difficulty. There were no significant beteregroup differences under the first three
conditions (standing on the floor with eyes oped eliosed, standing on foam with eyes open)
(Table 8-6). The fourth condition (standing on foaith eyes closed) is the most challenging.
Interestingly there was an average reduction irysiigtance for the intervention group (-74.73
mm) relative to the control group (Table 8-6). lirstcase a negative score shows improvement.
The assumption of homogenous slopes was testattibg & model with an interaction term
between pre score and the grouping variable. THeztsfwere significant; baseline score (p <
.001) and group by baseline interaction (p = 0.88} the group effect was not significant (p =
0.47). Consequently as the interaction term wasifiignt, the best model for sway distance

(on foam with eyes closed) is the model of non4erslopes. According to this model, the size
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of the improvement is dependent on the baselineedoo the participant (Figure 8-7). There

was a greater effect of the intervention in thogé poorer baseline scores.
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Figure 8-7: Relationships between post interventiosway distance eyes closed (mm) and
baseline values for control (+) and interventiond) groups. Lines represent post
intervention score regressed against baseline scdi control group (dashed line) and

post intervention score regressed against baseliseore for intervention group (solid line)

As well as scoring the total Berg Balance Scale; &mlditional secondary outcome measures
were gathered from the Berg. There was a signifibatween-group difference after the
intervention for the Berg component test of stagain one foot (mean=1.05, Cl =0.03 to 2.08,
p=0.044). There were no significant differencestfosee other Berg component tests; standing
functional reach, turning 360 degrees and alterfeatieplacement on a stool (Table 8-7).
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8.4.2  Additional physical tests

There were no significant between-group differerfoesnaximal balance range, coordinated
stability, gait (10m) or timed sit to stand (5 rafens) tests (Table 8-8). There was an average
reduction in Choice Stepping Reaction Time (CSRF}xfie intervention (-4.16 seconds)
relative to the control group (Table 8-8). In thése a negative score shows improvement. The
assumption of homogenous slopes was tested mgfétimodel with an interaction term
between pre-score and the grouping variable. Téffeets were significant; baseline score (p <
.001), group by baseline interaction (p <.001) #redgroup effect (p<.001). Consequently, as
the interaction term was significant, the best nhéoleCSRT time is the model of non-parallel
slopes. According to this model, the size of thpriommement is dependent on the baseline score
for the participant (Figure 8-8, Table 8-14).
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Figure 8-8: Relationships between post interventio€SRT (seconds) and baseline values
for control (+) and intervention (o) groups. Lines represent post intervention score
regressed against baseline score for control grodashed line) and post intervention

score regressed against baseline score for interiten group (solid line)
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Table 8-14: Predicted values for baseline CSRT (saweds) (T=Treatment, C=Control)

Predicted values
Difference
Baseline score Control ~ Treatment (T-C)
30 29.3 31.0 1.6
40 37.2 335 -3.7
50 45.0 36.0 -9.0
60 52.8 38.5 -14.4
70 60.6 41.0 -19.7

8.4.3  Activities of daily living and psychosocial questioaires

There were no significant between-group differenceeported performance of ADL on the
guestionnaires (Lawton-Brody, Guralnik, and setédamobility/use of walking aid) (Table
8-11). There were no significant between-groupedéhces for the SF-12 (Table 8-9) or FES-I
(Table 8-10). While, the five point Likert scales elf-rated fear of falls and balance did not
show a significant between-group difference, thigyimdicate a trend towards improvement; 17
(26%) of control participants and 28 (39%) of intmtion participants were less fearful of
falling and 21(32%) of control participants and(38%) of intervention participants reported

improved balance (Table 8-10).

8.4.4  Occasions of general exercise

General exercise occurrence was calculated as yveekasions of general exercise (total
occasions of ‘E’ for a month divided by 30 and nplied by 7). Figure 8-9 shows the mean
weekly occasions of exercise programme performeithéyntervention and control groups.
Figure 8-10 shows the average weekly occasionsmklprogramme and general exercise
performed by the intervention group. Table 8-1%ikethe weekly occasions of home exercise

and general exercise.

131



Mean weekly exercise occasions
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Figure 8-9: Mean weekly occasions of general exesei for control (@) and intervention (m)

groups (error bars represent 95% ClI)
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Figure 8-10: Weekly occasions of general exercise)(@nd home programme () for the

intervention group (mean, error bars represent 95%cClI)
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Table 8-15: Weekly occasions of home exercise (H&)d general exercise

Median Inter-quartile Minimum Maximum
range
Weekly occasions of HP (n=68) 1.8 15 0 6.5
Weekly occasions of general exercise3.4 3.3 0.7 6.7
(intervention) (n=68)
Weekly occasions of general exercise4.7 2.2 0.9 7

(control) (n=70)

The mixed model effects tested were group, monthgroup by month interaction. Only the
group effect was significant (F(1,194)=12p8,0004,) whereas the month effect and interaction
between-group and month were not significant (MQ7)=1.11p=.35 and F(11,707)=1.51,
p=.12 respectively).

As the time effect was not significant and thenatéion of group with time was not significant
it is likely the general pattern for exercise other year for both groups was constant. That is,
they did not increase or decrease over time andwbege level for the control group was
higher than for the intervention group by 0.34 (kWeexercise occasions) (95% CI =0.38,
1.32).

Overall there were no significant between-groufedé&nces for the physical activity
questionnaire (Lord et al 1993), with the exceptbifrequency of the home exercise
programme (Appendix H.2). This increase in occasmihome exercise programme was
anticipated as the intervention group had beendagkexercise at home on three occasions per

week.

8.45 Falls

The number of falls experienced by participantsanh group during the 12 month follow-up
period is shown in Table 8-16 and the monthlyfalé by group is shown in Figure 8-11. The
statistical analysis comparing falls between-gronps conducted using the proportion of
fallers and the average rate of falls. The preseheedifferential effect of the intervention in

people with previous falls was assessed usingdatien terms in the models.

There was a between-group difference in the prapodf people who had one or more falls in
the follow-up period, but this was not statistigadignificant (odds ratio from logistic regression
model 0.53, 95% CI 0.27 to 1.03, z = -1.87, p #6@)0No interaction effect between previous
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falls and group allocation was found (i.e., theeswo difference in the effect of the

intervention in those with and without previoud<al

The between-group difference in the number of fadis person over the 12 month follow-up
period (i.e., rate of falls per person) was alsaneixied using negative binomial regression
models in Stata. There was an indication of a lawty of falls in the intervention group but
this was far from statistically significant (IRR9@, 95% CI 0.51 to 1.63, z=-0.3050.767).

Two individuals in the exercise group had multifalkls (8 and 13). In case these individuals
were unduly influencing the results exploratorylgses were undertaken with censoring of an
individual's number of falls at 6. This resultedargreater effect of exercise (IRR 0.80, 95% CI
0.46to 1.4, z =-0.78, p = 0.437). Again, no iattion effect between previous falls and group
allocation was found (i.e., there was no differeincthe effect of the intervention in those with

and without previous falls).

Table 8-16: Number of falls by group

Number of falls Control group Intervention group
(n=72) (n=74)

0 37 (51%) 49 (66%)

1 16 (22%) 10 (14%)

2 9 (13%) 3 (4%)

3 3 (4%) 5 (7%)

4 2 (3%) 5 (7%)

5 2 (3%) 0 (0%)

6 1 (1%) 0 (0%)

8 0 (0%) 1 (1%)

13 0 (0%) 1 (1%)
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Figure 8-11: Mean falls per month for control @) and intervention groups @) (error bars
represent 95% CI)

8.5 Adverse events

Adverse events were defined as any injury or symptsulting from the trial which restricted
physical activity or ADL for 48 hours or longer, which required medical attention/treatment.
Physiotherapists were requested to ask particigdust injuries at the exercise classes.
Participants were also requested to advise theqthgsapist of any injuries. No new injuries
were identified specifically related to the prograen However, there were several reports of
exacerbations of pre-existing arthritic and musskidetal conditions (most commonly lower
back and knee soreness). While these were notnsgstally documented, they were noted by
the physiotherapist and subsequent adjustments todde individual's exercise programme.
Through the course of the RCT, there were no adwerents of significant magnitude to
warrant documentation using the HNEAHS incidenbrépg system or requiring medical
intervention. None of the participations who expeded falls during the one year follow-up

period reported falling while performing the exsgs.
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8.6 Comparison between study sites

Table 8-17 shows the baseline characteristics icgaants in the different towns. No marked
differences were seen although there was a higlezage fall rate in the year prior to the study
at Inverell. There was no difference in the meamioer of co-morbidities by sitgp£ 0.728).
Pre-and post intervention scores for the primatgamue variables (total PPA score and total
Berg Balance Score) in the different towns are shfweach group in Table 8-18. There was
no significant differences between final performeson the primary outcome measures for
people in different towns (assessed using a dunodgd variable within regression models

testing effects of group allocation on final perfiance in Stata).
The intervention did not have different effectglifferent towns. This was determined by

assessing the effect on the model of including&utgon terms (variables indicating the

interaction between-group and dummy coded towihérregression models.
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Table 8-17: Demographic characteristics by study &

Bingara Inverell Muswellbrook Quirindi Tamworth
(n=16) (n=32 (n=15) (n=35) (n=49
Gender M:F 5:11 10:22 1:14 3:32 7:42
Age (yr) (mean (SD)) 77.7 (8.9) 78.2 (6.3) 72.%)5. 76.3 (7.1) 76.7 (6.5)
Height (cm) (mean (SD)) 160.6 (9.4) 162.1 (9.6) .066.3) 161.5 (7.2) 162.6 (9.0)
Weight (kg) (mean (SD)) 73.3 (21.9) 74.9 (17.8) 178.4.4) 74.3 (20.6) 71.8 (13.8)
Number of medications (mean (SD)) 6.4 (5.2) 5.6)(3. 4.6 (4.1) 4.7 (3.4) 4.5 (3.5)
4 or more medications (number (%)) 11 (69%) 22 (9% 7 (47%) 21 (62%) 29 (59%)
Number of co-morbidities (number (%)) 13 (81%) 874%) 11 (73%) 27 (77%) 37 (76%)
4 or more co-morbidities (humber (%)) 13 (81%) 22%) 11 (73%) 27 (77%) 37 (76%)
Falls/past year (mean (SD)) 0.9(1.2) 2.0(34) (0.9) 1.1(2.7) 0.9 (1.1)
SPMSQ (adjusted errors) (median (IQR)) .00(0) po(1 .00(1) .00(1) .00(1)

SPMSQ-Short Portable Mental Status Questionnaire
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Table 8-18: Primary outcome measures by study site

Bingara Inverell Muswellbrook Quirindi Tamworth
Control Intervention | Control Intervention | Control Intervention | Control Intervention | Control Intervention
(n=9) (n=7) (n=16) (n=16) (n=7) (n=8) (n=17) (n=18) (n=24) (n=25)
Berg Balance
Scale total®
Mean (SD)
Initial 49.2(3.8) 46.7 (5.9) 52.8(3.2) 48.3(8.5) | 4.61.1) 54.4(1.6) 51.6(5.2) 50.0(6.9) 51.5(6.2) .9%26)
Follow-up 50.5(4.8) 52.8(3.1) 54.6(1.8 50.1(8.2) | 54.2(1.5) 55.1(0.6) 53.5(5.5) 52.9(3.6) 52.0(6.0) 4.4%2.0)
Falls risk
score
Mean (SD)
Initial 2.30(1.18)| 3.57(1.62) 1.30(1.33) 1.62(1.21| 0.01(0.59)| 0.86(1.17) 1.82(2.21) 1.15(1.37 003318) | 0.66(1.00)
Follow-up 1.40(1.32)] 1.02(0.72) 0.96(1.69) 0.948). 0.50(1.12)| -0.03(0.76) 1.19(1.46) 0.56(0.89) 9501.16) | 0.54(0.98)
aSkewed distribution
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8.7 Summary of the findings

The average age of participants was 77 years. Appately two-thirds of the participants lived
alone, most independently within the community. Tegority of participants suffered multiple

co-morbidities and 50% had experienced at leastalhm the year preceding the study.

Table 8-19 summarises the between-group differeinoasbaseline to the 14-week follow-up.
The Table illustrates that the intervention hathaificant effect on fall risk factors.
Furthermore, there does seem to have been sonot @&fféhe proportion of people falling but
this was not statistically significant. There wasnaall effect on number of falls due in part to
several multiple fallers in the intervention gro@m average, the home programme compliance
was stable for the first four months then begatrtgp-off from the fifth month and continued to
decline steadily. In terms of general exerciselyaimsuggests there might have been
differences over time for the control group, redgdn the last four months, and for the
intervention group, increasing for the last foumttns. However, the evidence for this was not

sufficiently strong to draw firm conclusions.

Table 8-19: Summary of 14 week findings

Significant (p<0.05) improvements in intervention compared with
control group

PPA composite score

Average knee extensor strength
Hand reaction time

Sway on foam with eyes closed
Berg Balance Scale total score
Choice Stepping Reaction Time
Timed stand on one foot

PPA-Physiological Profile Assessment
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CHAPTER 9: FINDINGS OF THE EMBEDDED QUALITATIVE STUDY

Chapter 7 detailed the interview processes anththtified grounded theory method that was
used in the embedded study. The resultant quabtdita provided insights into participant,
volunteer assistant and physiotherapist views erptbgramme and its impact on their
everyday lives. Three key concepts were identifidds chapter presents these concepts, their
respective themes and sub-themes. Illustrativeeguante provided for the sub-themes. Each
guote is identified by the speaker’s role and numioe instance; intervention participant one is
IP1, volunteer assistant one is VAL, and physiathist one is PT1. The three parties are
collectively referred to as respondents. Quotesrtdiom the member check interviews are
differentiated by the label MC.

As is usual in qualitative research, study findiags considered in the light of the published
literature. Hence references are inter-woven thmougthe chapter. Because of the differences
in the nature of the parts, the themes and subeabemre presented slightly differently. For the
first key concept, the themes are presented aiblats’ and the sub-themes as ‘components’.
However, the other two key concepts are presergétiemes’ and ‘sub-themes’. To conclude,
a summative view of the qualitative research is@néed in a starting grounded theory. This
final figure pulls together the strands of the gatle research and shows the relationships

between all the different parts.

9.1 Key concept: Confidence and motivation

One of the most important findings related to iasex confidence in, and motivation for
performing/delivering the programme. This sectitstdsses the programme attributes (themes)
and components (sub-themes) which contributedeldping ‘confidence and motivation’

(Figure 9-1). Each of these parts are considerddlancribed separately.
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KEY CONCEPT CONFIDENCE AND MOTIVATION

el ! ™~

THEMES Group exercise Type of exercise Delivery format
(Attributes) T T T
SUB-THEMES Group atmosphere  Functional A user-friendly
(Components) structured approach
Supervision, Tailored
feedback & Complementary class
encouragement Progressive and home programmes

Witnessing others

Figure 9-1: Concept - Confidence and motivation

9.1.1 Theme one: Group exercise

Analysis and interpretation revealed that threenncamponents of ‘group exercise’ had built
confidence and motivation. They were identifiedlBshe group atmosphere, 2) supervision,
feedback and encouragement, and 3) opportunitytteess others. The following quote by a

volunteer assistant affirms the benefit of grouereise:

If it was a one-on-one thing, | don’t think they wd have gotten as much out of it,
as they did in the group situation. | think thatsveabig factor (VAL).

Sub-theme one: The group atmosphere

Respondents unanimously agreed that it had beegadig to come together as a group. The
data were replete with references to talking, laugland having fun. Moreover the quantitative
findings showed that in response to the staten@mgrall | found the exercise programme
enjoyable’, 52 (74%) participants strongly agresstt] 18 (26%) agreed. No participant

disagreed, strongly disagreed or was unsure.

Respondents identified that participants, althodiglwn from a diverse range of backgrounds,
were in a similar situation in terms of age, co-bidities and their shared focus on the exercise
programme. Their comments suggest that this congnaumnd promoted a ‘friendly’,
‘empathetic’, and ‘safe’ group atmosphere. Thigum, boosted participant confidence in
performing the programme and motivation for contigu A selection of participant comments

appears below:
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All the people in the group had something wrong emald empathise (IP27).

It was a stimulating group, positive and friendijaere were no barriers to the
people (IP35).

Talking about the environment another said:

It is nice to be in an environment where | feltesadften when | am in a group they
don't understand and just gloss over my probleneswéte all in the same boat
(IP27).

A volunteer assistant provided the following ingggh

They were a group of quite disparate people frdrwalks of life but they became
very cohesive. It is that shared task of exerdisy were all there to participate
(VA12).

The group interaction also made the exercises aygpealing and less of a chore. One

participant recounted:

It was fun, the people would laugh. You are doimgéxercises but you are not so
intent on doing it. It is lighter, the time goestir (IP133).

Another participant explained:

The cup of tea after the show, it was a social eaenvell as a work event or a
practical event, | felt (IP37).

The exercise programme required participants tioparactivities which challenged their
balance. Working within a group in a friendly, ‘eaitmosphere helped participants to move
out of their ‘comfort zone’ and undertake potemjialaunting activities. As one participant

explained:

That’s always if you can get together, have a b# talk and a laugh, and in an
informal meeting, and working together, with thdigbto have a laugh, to laugh

at yourself, to have a bit of a laugh with someelse. | think that's more friendly
and more supportive of one another. Now, | sawaBain important part and |
think your inclusion of that couple of breaks aitchsound and chat, and cup of tea
after, always helps the situation that could peshagpdaunting (IP141).

A physiotherapist concurred:

You might have a joke or something and it's so thagryone feels comfortable. It
probably increases their compliance and | thimkakes them feel safer. Especially
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with a group like this, | think it's fair to sayehe’s a bit of fear about. [They were
thinking] | don’t really want to stand with my feelbse together because | feel less
balance and so you're asking me to do this. But tek secure and they felt

happy, and they would try things. From that pointiew | think having a nice
friendly atmosphere and everybody encouraged tovlexeryone else’s name and
ask about what they’'ve been doing, you break ddwrbarriers and make
everyone friends, you facilitate by doing that, #meh | think you'll get a better
result with people (PT3).

A noteworthy finding was the extent to which pagants valued and reported to have benefited
from the group interaction. Many participants fyeatknowledged that they got as much or
more from the ‘social part’ of the programme agifrilne exercises. Several participants
confided that they simply would not have contintedttend, had it not been for the social

aspect. One participant explained:

It is beaut to meet in a group and do things.rikhi is almost as good as the
exercises. You go back because it is a fun grolpe o (IP66).

The physiotherapist agreed:

Oh, | think if you don’t keep it light and keepfitn and encourage that social
interaction, | don’t think people would have turnga I'm certain of it. They
really wouldn’t have turned up (PT1).

Participants’ comments highlighted the importanttdbution volunteer assistants had made to
the classes. Quantitative results supported thesitative findings. In response to the
statement, ‘I liked having the volunteers assishwhe classes’, 59 (84.3%) strongly agreed, 10
(14.3%) agreed, 1 (1.4%) strongly disagreed, a(@®4) disagreed or were unsure. One of the
major benefits of involving volunteer assistantswaeir contribution to promoting a
comfortable, enjoyable working environment and fpasigroup dynamic. One participant

explained:

They were always joking and made you feel at hgkhdrst anything new is
different, but quickly you felt at ease. The vokets helped with this (IP62).

Participants perceived that the physiotherapistgalan ‘official role’, whereas volunteers were
on a more equal level. Participants appreciatettiieavolunteers ‘took time to be with them’.
This combination of being on a level footing andreging time with participants facilitated the

volunteers’ contribution to the programme. Oneipgrant reflected:
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They bring a brightness. They’re not professiorae, so they are sort of on the
same level and you can do the exercises with thehhave fun. They are having
fun too, so you have fun with them (IP117).

This view was confirmed by another participant:

The atmosphere there was good and supported wailligerfth the volunteers. |
felt that was excellent. They were sort of the riedden, they were the people
who were interacting, who were assisting and, vmedide it more of an integral
family almost (P141).

Sub-theme two: Supervision, feedback and encouragemt
The class was a forum in which participants reaesgpervision, feedback and encouragement.
As described in the following interview excerpttogp exercise’ provided access to feedback

from various sources:

I think as a group that everybody was in the sainaton and like there was help
and encouragement from the physios, the volunteeighe participants, they were
all, everybody was sort of helpful and encouragmgach other and | think that
sort of made for a good outcome (VAB).

The majority of participants experienced multipternorbidities, and the balance-training
programme was, by design, physically challenging pArticipant 35 pointed out,

encouragement was likely to have been especiafppitant under those circumstances:

Well, I think everyone needs encouragement andastipparticularly if you're
having injuries at the time and you're strugglinighwcoping physically, then being
encouraged with the exercise you're doing is alwasipful (IP35).

A physiotherapist emphasised the importance ofkrgaace and encouragement:

...just to make sure that everyone was ready and/aneok?’, and reassured and
spoken to .... With the volunteers they just saidvhare you going? You're going
well'. That reinforcement made sure every persathéngroup felt special and felt
like they were doing a good job. That was greatljPT

The classes were also an opportunity to gain dpdeédback on performance. One participant

explained:

I think feedback is very important. It gives yownéidence. You realise there is an
improvement but you don't realise how much youirmpgoving. With the classes
we got feedback from [physiotherapist’'s name] asaw we were going with our
home programme, how we were improving. If we weist floing it at home we
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would not realise how much better we were getfipgysiotherapist’s nanjeould
see it (IP99).

Participants were reassured to know they were puifig the exercise correctly, in a manner
likely to maximise the benefit of their efforts,chthat help was at hand should they need it.

Respondents explained:

| was being supervised with the exercises, whichk &dping me. To know this is
what you have to do and how to do it. To be sureare doing the right thing and
correctly. It was helpful to be able to ask, ‘Isttvhat | am supposed to do’? Some
of it was right and some of it wasn't (IP90).

By assisting, reminding and assisting, our mosbirigmt role was giving
feedback, because | think that is really importart builds confidence (VA12).

The following comments echo the importance of suipem for building confidence:

It gave you more confidence that if you needed Liedpe was someone there
keeping an eye on you, anticipating very often tetmything happened (IP44).

She [the volunteer] was there to help, she stay#dme and you had someone
there if anything happened. She gave me confiddRda).

We provided a safe zone for them. Having a ‘hamdsote’ by being there with
them, gave them more confidence to take the et¢m(¥All).

As earlier discussed volunteer assistants and pimesapists performed different but
complementary roles. Moreover, the involvementahlphysiotherapists and volunteer
assistants increased participant access to en@ued, feedback and supervision. One

participant recounted:

If you have any basic questions you could ask tienteers and not worry the
physiotherapist. They knew. So if you did have arguthey had the knowledge
for that particular exercise. Not the expertisa ghysiotherapist, but the
information of what was required (IP35).

Respondent comments indicated the volunteers ‘@olad off’ the physiotherapist, providing
the therapist with extra time and freedom to fooasndividual participants. This made it easier
for physiotherapists to deliver the programmeldbancreased the quantity and quality of

instructions given. One participant explained itsh

The physiotherapist’s attention, she was very atterand if we did something
wrong she was right there to tell us and to malkeighs. She was one-on-one a lot
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with us all. Sometimes we would slip and do sonmgjla little bit wrong and she
would be there to right it (IP145).

Talking about the volunteers, a physiotherapistedr

...making it easier for me to focus on people, yould¢d@ctually look at what
someone was doing and you could take the timein& #tbout how you could
make it harder. But if you hadn’t had the volunggéidon’t think you would have
been able to focus on one person as much. You couidone by one, you could
go through the people, so it did allow you to givere feedback to the people
(PT3).

Sub-theme three: Witnessing others

Meeting as a group enabled participants to engagecomparative process. As illustrated by
the comments below, the type of comparison vabatlin most cases comparison had a
motivating effect. At the start of the programmattjzipants used comparison to gauge their
abilities and physical status relative to otherugranembers. For example, participants were
encouraged to realise they were ‘not the only entii a problem and this seemed empowering

to them:

It is the mixing with other people with the samelgems. You can see your faults
and accept them (IP84).

You realise other people have problems much like povn. Watching the
disabilities of other people and how they coped enaé realize, | am better off
than them and | can do it (IP63).

As the programme continued, participants meastned progress relative to others. In general,

comparison motivated them to try harder. One pa&rt explained:

When you are with a group you strive to do the eises, to keep up with the
others. You realise you can do it and you stilvetat home (IP8).

This was affirmed by a physiotherapist who said:

That again is where the group setting is betteabse if they come on a one-to-
one basis in the physio. department just for stteagd balance exercises, they've
got no one else to compare with. Whereas whenrth@y'a group they’re looking
and thinking, ‘I couldn’t do this before and | cdao it now’, or, ‘I'm keeping up
with that person, that person was a lot better tlean but I'm keeping up with her
now’ (PT4).

Interestingly, the comparative process appearedflog regardless of one’s ability level. One
of the more able participants made the followingeslation:
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| was setting a bit of a lead for others to sorfotlbw. | don’t mean this in a
skiting sort of way, it was just what was happenifigat | knew | was a bit above
the others, so | was more or less guiding thenomoeshing a little bit better |
thought, and that served me no end (IP61).

Despite widespread references to comparison anchdtigation it generated, there was one
exception. Participant 45 reported that althoughdabeen aware of the differences, they had
not motivated his performance. His dissenting comtrsaggested that characteristics of an

individual may determine whether the opportunityrfetivation through comparison is taken

up:

| think it didn’t affect me so much in comparingolY appreciated others that are
worse off than you, or not as able as you and yoe@ people who are more able
than you and that's perhaps a philosophy of miRég).

One physiotherapist observed that the comparativeegs assisted some participants to step out
of their comfort zone. They would watch others &adn’ a challenging activity which gave

them confidence to ‘have a go'. In particular, jg#pants were seen to take their cue from more
able group members, being inspired to follow thesid and work towards a higher level. The

quotation below illustrates this:

But even like | know a couple of my people, if yiake away their solid base of
support, that was a scary thing in itself. Likegtd them on that wobble mat, but
no-one sort of thought that they couldn’t actudlyit. Other people were standing
on it and they were doing OK, and then they thoughktl, I'll just go and maybe
have a stand on it to see how it goes, whereaswbaidn't have before (PT1).

All the quotes above show how being in a groupinesipand motivated the participants and

contributed to the success of the programme.

9.1.2 Theme two: The type of exercise

Interpretation revealed three components of thee'tyf exercise’ that contributed to participant
confidence in performing the programme and motiwrafor continuing. These components
were identified as; functional exercise, tailoredreise and progressive exercise (Figure 9-1).

The following section discusses each component.

Sub-theme one: Functional exercise

Respondents commented that the style of exerciseel@vant because exercises were akin to

participants’ everyday tasks. As can be seen irfidli@ving exemplars, participants perceived
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that practicing the exercises might assist thepetéorm their everyday activities, and this

motivated them:

| did exercises where | had to move out of my catrdone, for example,
‘reaching’. So in the supermarket when | am tryimgeach, | was doing exercises
which would make me stronger and safer, so | cdald without losing my
balance. The exercises worked on different arefisedbody; stepping, standing,
walking and reaching. There were different thingd #hat made it more
interesting. They were dove tailed to help me asjke my lifestyle (IP27).

Another commented:

To keep going it has to actually be of some bendéftien you are young you are
far more driven to prove yourself, you have thaichional push, whether it is
exercise or something else. As you get older yeundlling to challenge yourself
but to a lesser extent. You have to see the poititd challenge (IP66).

The physiotherapists explained and reinforced cotiimes between the exercises and everyday

life, which made the exercises more meaningfulraotivated participation:

It really, really, put it into perspective. In tolass you're saying, well you do, for
example the reaching above your head because thtatts our balance plays into
it, when we’re reaching into cupboards and oncesad that, they went, ‘Oh, |
understand why we're doing that’, so, yeah, it madegot more practical. And
they were more than happy and | think that sokiepit them motivated then to
keep doing it (PT1).

Several participants reported that through praagithe exercises they learned improved

patterns of movement, which enhanced their perfoomaf everyday activities:

There were benefits like even getting out of archaliscovered how to do it a
better way. Even putting your feet in a better plaxstart (IP52).

Before the programme | was just walking and hittimg obstacles because | didn't
pick up my feet. So now | put it in my mind to loakere | am going. When you
walk in the programme, you have to pick up yout.fslew | walk and pick up my
feet (IP3).

| used to rush a lot. | stop and think now. | stidl things in a reasonable quick time
but not rushing and getting bruises everywhere y@mms. | am more careful now
to what | used to be (IP105).

| used to be all bent over when walking and nowy k¢ pull myself up and try to
walk and climb stairs a little straighter and i€ses to help (IP50).

A volunteer summed up these functional benefits:
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Participants learnt ways to prevent falls, leaortbé aware of obstacles, awareness
of their body reaching, moving, placing their faet correct way, not to rush, not
to go where they knew they were going out of badatm be aware of limitations in
their range of movement (VA10).

Sub-theme two: Tailored exercise

Analysis indicated that tailoring exercises hadba®eneficial feature of the programme.
Tailoring had made it possible for each particiganperform their own version of an exercise,
working to their abilities and at their pace. Thdwing comments indicate that tailoring
exercises assisted the programme to strike a bmalafrimeing simple enough not to overwhelm,
but challenging enough to maintain interest andlpce an improvement. The importance of

tailoring the exercises was illustrated by theelparticipant comments below:

Learning to do the exercises was not difficult heseathey were so simple, but |
think they did do things for you (IP112).

Well, they weren'’t pushing you to your limit butethwere expecting effort to be
put into them and | think that was good encouragemehink had they been too
exerting or too onerous you may have lost clients @. But they [the exercises]
were encouraging and within the reach, the roleagh one there | think (IP65).

It was great to meet people at their own capadslitNo one was asked to ‘over-do’
it, but the challenge was there all the time favpde to do their best (IP119).

The quantitative results supported these qualédtidings. When asked to rate the level of
difficulty of the exercises, no participant statbdy had been too easy or too hard, whereas, 42
(60%) selected ‘about right’, 26 (37%) selectedgieand 2 (3%) selected ‘hard’.

It seems that for some participants, tailoring eises provided an opportunity for self-
competition. Each participant performed their ovension of an exercise so they could

challenge themselves to achieve and progress. @tieipant summed this up:

Most of the groups for older people fall down bessthey push too hard and it
just doesn’t work. You put the challenge on youdrgelput in as much or as little
effort as you like (IP66).

Respondents reported that tailoring exercises geavihe additional benefit of allowing
persons of varied abilities to work alongside eaitter. On the one hand, persons of a lesser
ability were not left behind as there was alway®ething they could do. On the other hand,
more able persons could exercise at a level traleriged them. One participant expressed it

this way:
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I think there was a great exercising group dynaece and we all went and we all
did similar exercises, or the same exercises feréifit degrees of our abilities and
everyone was doing their thing without, not withcetjard, but without
embarrassment as such (IP52).

As part of the member check (MC) process, a phlysrapist elaborated:

... they would be doing their own thing and each genrsas able to do that,
because the exercises had that really good compohbaring either able to
progress by making them harder by doing this,dhis this, or we can make it
easier by doing this, this and this. Everyone calddomething so there was never
anyone who couldn’t do a station at all (PT3-MC).

Sub-theme three: Progressive exercise

All parties strongly supported the inclusion of gmession within the programme. It was seen as
important that participants start with what theuldomanage, often at a low level, and build on
their success, gradually taking on more difficuiieise variations. It seems progressions added
interest and demonstrated improvements, therelijtdtiog a sense of achievement and
motivating performance for the next level of diffity. One participant described, “... [it] was

all positive and encouraging, they had good praoesand innovation, that increased the

challenge and made it more interesting” (IP61).

Another participant elaborated:

The fact that a new exercise was added each fottiigge physiotherapist gave us
our aim, some | could do and others | had to warkau You didn't set yourself up
to fail but knew what you were aiming for and cojulst push yourself a little
further as time went on. That works for me. | déik& setting myself up to fail
(IP66).

The following comment by a physiotherapist hightaghthe importance of progression based

on realistic challenges:

I think that’s the important thing, once they realthat we will only push them as
far as we know they can go, that as they're imprgwire’ll challenge them a little
bit more but within reason, that they know thatwit only make them work as
hard as we know they can work and not beyond tRa.

In summary, the components of functional, taileaed progressive exercise enhanced the

suitability of the exercises and motivated paragipn in the programme. This was similar to

the findings by Yardley et al. (2006). They undeki@ qualitative study to explore the

perceived advantages and barriers to taking pdalirelated interventions across six European
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Countries. Excerpts from their interviews suggkat fall prevention programmes pitched at an

inappropriate level adversely impacted participantivation:

It [the exercise class] was really boring...| felath was still too fit to be in that
group...l imagined that that kind of stuff was foople in old folks homes (p. 658).

At the course | thought, “Do | really have to gadhgh with this? | can hardly get
air and can hardly talk and that wasn't very nice ine because the others are all
looking at you...When | looked around and saw thesple, it made me feel
sicker (p. 658).

9.1.3 Theme three: Delivery format

From a participant perspective, the attribute \tly format’ referred to the programme’s mode
of delivery. Analysis revealed two components @ delivery format had contributed to
participant confidence in performing the programand motivation for continuing. These
components were identified as a ‘user-friendlycticed’ approach, and ‘complementary class

and home programmes’. Each component is describlegvb

Sub-theme one: A user-friendly structured approach

Comments across all parties highlighted the impaeeof providing a ‘user-friendly’
programme. This was considered important to enhparéipant technique, increase
confidence in performing the programme, and prowivation for continuing. Several

elements appeared to enhance user-friendliness.

First, the home programme manual was both easylltanf and helpful. In response to the
statement, ‘I found the manual helpful’, 37 (53%pagly agreed and 33 (47%) agreed. No
participant disagreed or was unsure. When askesgspmnd to the statement, ‘Overall | found
the exercise manual easy to follow’, 51 (73%) gtpragreed and 19 (27%) agreed. No one

disagreed or was unsure. As one participant exgdain

Being shown what to do and having it written dowtherwise | would have forgot
the things (IP126).

Second, time required to complete the exerciseswasverly onerous. This added to the user-
friendly nature of the programme. Sixty-seven piytints (96%) reported that the time required
was ‘about right’, only three (4%) reported it wiam little’. No participant reported it was too

much or was unsure. As described by one participant
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The home exercises were easy. You always feltvediels they were good for you
and they weren’t time consuming, that was the rtidig (IP92).

Third, several participants commented that thelfiéty offered by the home programme added
to the user-friendly nature of the overall prograenifhey found it convenient that the home
programme could be scheduled to fit their routiné could be broken into pieces and
performed among their everyday activities. Thiglifityg is consistent with advice to incorporate
physical activity into everyday activities (Stedadik, 1997), doing a few exercises here and
there throughout the day as it fits with one’s lisaatine (Clemson et al., 2003). Such
flexibility may assist older people attain recommhed activity levels. The Canadian
Department of Health Physical Activity Health Impement and Prevention (2004) makes the
point that recommended levels of activity can b@eed either by doing all the daily activity

in one session, or through several shorter bouastfity. One participant put it thus:

With the home programme you can fit it in with yd\wusework and what you are
doing. The shoulder exercises | do when | am irctiagr, the step exercises | do
when | come onto the stair (IP109).

Participants found it had been helpful to haveacstired programme. The structure promoted a
routine which assisted to complete the exercisks.fdllowing quotes illustrate the benefits of

this structure:

Nice to have something set and definite. You can tw exercises but if you
have something definite you are more likely totdand get satisfaction from it
(IP51).

The discipline of needing to come every week amakng that you should really
try, otherwise | would go backwards (IP44).

These benefits were reiterated by a physiotheraistsaid:

The fact they had to come every week motivated tteeaontinue. It broke down
some of the barriers to exercises, like temperatndstime. It was a more formal
approach. They know you’re going to ask next wehaktiver you did your
exercises... (PT4).

Sub-theme two: Complementary class and home programes
Comments indicated that the class and home progeaneaich made different but valuable
contributions and ultimately complemented eachroftfiee quantitative findings showed that
40 (57%) participants preferred the combinatioolags and home programme, whereas 26
(37%) preferred the class, 3 (4%) preferred theenpmogramme, and only one (2%) participant
did not have a preference.
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The classes played an important role in suppottiegiome programme. Participants could try
the exercises in the supervised, supported clagsoament and gain confidence to continue at
home. Classes also provided an opportunity foresg\dand to have questions answered. One

physiotherapist recounted:

It was good, it flowed nicely, followed nicely. Tiheme programme was an
extension of what they did in class. There wasingtthere to scare them. They
knew they could do it here so they could do itank (PT1).

Another physiotherapist commented:

They know that they’ll get that support, they knthat they can report back to me,
‘That exercise made my legs ache’ or, ‘I found tme difficult’ (PT4).

There was generalised agreement that exercising percweek (at the class) would not be
sufficient to produce improvements. Respondentsetethe home programme as an effective

way to increase practice opportunities:

You didn’t have enough time really, with the, litkee venue time wasn't nearly
enough time to do what you would have to do toygetup a little bit higher a
level on that particular skill (IP52).

It was considered of benefit that the home programtaced the onus on participants to take
responsibility for exercising. In so doing, the feoprogramme offered participants an
opportunity to play an active role in maintainingimproving their health. One physiotherapist

expressed it thus:

One of the things that, with the home programntieink the fact that we
emphasised that it needs to be done three time®k, Wt gives them some
ownership of it, that they can decide when to d@lie fact that they have to take
some responsibility for the home programme, tooeiry important, that puts the
ball back in their court (PT4).

Overall, the class and the home programme actadytlical manner to provide
momentum for continuing with the exercises. At thass, the group interaction
provided motivation to continue the home programieing performed the home
programme participants were keen to return to tbegand do more: “Having the
classes you are more enthusiastic to keep thaheogbing” (IP112).

A volunteer assistant agreed:
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...they could do it in their home exercises withoavihg to just wait for every
week to come to class. They could do that and liyahe time they did get to the
class at the end of the week and they’'d coped téthome bit, you know they
were all enthusiastic (VA7).

One of the physiotherapists elaborated:

...they could come to their class, do their classekitasort of motivated them for
the week to do their home programme, rather thgadfve [just] got a home
programme where you don’t sort of meet regularby gort of lose track. But no,
you do your weekly one and everyone would talk emat and keep you motivated
for the rest of the week then (PT1).

9.2 Key concept: Enhanced Quality of Life (QOL)

Section 9.1 presented the programme componentgl{eutes) and attributes (themes) which
contributed to developing ‘confidence and motivatié-rom this point there is a slight shift in
the way the findings are presented. This secticeritges the programme outcomes (sub-
themes) which impacted dimensions of QOL (themeeslihg to the key concept ‘enhanced
quality of life’ (Figure 9-2).

KEY CONCEPT ENHANCED QUALITY OF LFE
v T AN
© 77777777 Physical function  Social function ~ Mental health |
THEMES
© 77 lncreased functional  Companionshipand  Positive affect |
SUB-THEMES ability belonging
Increased
Decreased effect of Social confidence confidence
co-morbidities
Feeling more in
control

Figure 9-2: Concept - Enhanced Quality of Life
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9.2.1 Theme one: Enhanced physical function

Participation in the programme reportedly led tharced physical function. Two sub-themes
were identified; ‘increased functional ability’ afdkecreased effect of co-morbidities’ (Figure
9-2).

Sub-theme one: Increased functional ability
There was overwhelming agreement that participaetefited physically from undertaking the

programme. As one volunteer put it:

Because you know, it was just so helpful for evedgpand as volunteers we could
see the difference in the people from, you know,dfart to the end. Like it was
only basically a short time really but you know titeysical improvement was just
amazing really, wasn't it? With everybody, evengedhat had the physical
constraints, everybody sort of made progresst bfgjway (VA15).

Respondent comments referred to improvements aarcmsge of physical parameters (e.qg.
balance, strength and coordination). The most comymoentioned physical improvement was
increased balance. These qualitative findings wepported by participant responses to the
question, ‘As a result of doing this programmed! @y balance has improved’; 60 (86%)
agreed, 1 (1%) disagreed and 9 (13%) were unsheefdllowing comments by these

participants describe improved balance and perfoce®@n a range of functional tasks:

| improved balance, | can close my eyes in the sin@md I'm not waving all over
the place. | can put pants on without hanging oa door handle or sitting on the
bed. Once | had to hang on all the time to do it.ddordination is better. | can lift
my feet a lot higher so | am not stumbling. | whsags catching my feet on
doorsteps. Walking around the house, the rightamild catch on the floor and |
would nearly fall over. That was quite a commonuscence. Now | lift my right
foot clear off the floor (IP99).

| can reach up in the high cupboards. | am backnitgy my windows and
scrubbing my bathroom tiles like | used to do.n da all the walls. Before | used
to be a bit nervous of it, but now I just do itdikhere is nothing wrong with me. |
look forward to doing it (IP105).

| am more flexible in movement. | can bend morélgagich | couldn’t do
before. | don't have a problem with reaching. Wahching, | used to feel as
though there was a string attached to me. Wheuritas | reached, | couldn’t go
any further. Now | can reach without pain (IP3).

It is recognized that increased ability for perforgrfunctional tasks (e.g. sit to stand and
reaching) is linked with increased likelihood offoeming more discretionary tasks like
gardening and doing errands (Stewart & King, 19%hg following participant comments

illustrate that the programme enhanced performana®le and recreational activities:
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| can get up and down better like picking thingsofithe floor or when | am in the
garden (IP51).

With bowling, my balance has improved. | am ablgebdown lower and deliver
better (IP61).

The exercises have helped me to look after my carehlsy granddaughter. | find
it easier to look after her because | am not &sastd not hurting as much. | can
get up and down easier with her. Getting up andndivam a chair improved,
everything improved (IP62).

Physical improvements were also linked with psyopmial benefits. The quotes below

illustrate that improvements which flowed from fr@gramme generated positive affect:

I am very thrilled to think | can get up out of laadr, that’s really sparked me. |
think if I hadn’t done those classes | still woutdre getting up properly (IP121).

| am walking better. | am walking without my stickthe house. | am doing things
I thought | could not do. That makes you feel b(fe90).

The above quotations showed that the programméiyagiimpacted physiological parameters,

improved a range of functional activities and getext psychological benefits.

Sub-theme two: Decreased effect of co-morbidities

As people age, pain increasingly becomes a pavefyday life, due, for example to
musculoskeletal problems and arthritis (Stewarti&g<1991). Clinical practice guidelines
identify a role for physical activity in the managent of pain (AGS Panel on Persistent Pain in
Older Persons, 2002; Hagen, Hilde, Jamtvedt, & \&inn2002). Moreover, Stewart and King
(Stewart & King, 1991) hypothesised that exeramrterventions which reduced discomfort,
would improve QOL. Many of our participants repdrteduced effect of a co-morbidity or co-
morbidities. The following selection of commentsyides examples of co-morbidities that

were positively impacted by the programme:

I can move my joints a lot better, because I'vetlgistosteoarthritis the same as
every body else. You have to try to overcome afit | feel much happier in my
mind and self (IP105).

I had pain in my ankles with every step and my kneew they are not painful,
they just work much better (IP133).

| haven't had a backache since | started this progre. Before this | had been
taking Panamax every four hours (IP38).
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Additional to the improvement in musculoskeletallgems mentioned above, quotations below

show the programme impacted a range of health tonsdli

| still do the home exercises, it helps with thedthing. | suffer with short breath
through the heart problem. It is easier to breathe. It does not seem to be as
much trouble doing everyday tasks (IP11).

It helped me walking uphill, the muscles in my leiipe circulation seems better. |
did have a blocked artery in my leg, with the eigrs and walking they say the
blood is getting through now (IP96).

A couple of years ago | had an inner ear thingoBef was doing the exercises |
used to get a bit giddy if I looked up or got upclfly but | think that has
improved. | am putting it down to the exercisetidlped me with the giddiness
(IP72).

It helped me overcome the slight stroke | had ()P89

The above quotations reveal that in this plethér@aditions the symptoms were considerably
lessened or even disappeared over the course pfadgeamme. These findings are consistent
with clinical practice guidelines which identifysabstantial therapeutic role for physical
activity in the management of many chronic condsidgior example; stroke (Gordon et al.,
2004), peripheral vascular disease (McDermott.ePAD6), chronic obstructive pulmonary
disease (Pauwels, Buist, Calverley, Jenkins, & HR@@1), osteoarthritis (American College of
Rheumatology, 2000; American Geriatrics Societ¥)13@&nd pain (AGS Panel on Persistent
Pain in Older Persons, 2002), including back peiagen et al., 2002). Moreover, these
findings confirm that the balance exercises wharmied the basis of the present programme
and were primarily intended to reduce fall rislsaahas a therapeutic effect on a range of

chronic conditions.

9.2.2 Theme two: Enhanced social function

Participation in the programme reportedly enharsmial function. Two sub-themes were
identified; ‘companionship and belonging’, and ‘sbconfidence’ (Figure 9-2).

It is noted that the subtleties of the researcheté&pretation have separated things which may
seem similar but are in fact different. Section Bidlentified ‘Group exercise’ as a theme of the
key concept ‘confidence and motivation’. This sectidentifies ‘enhanced social function’ as a
theme of the key concept ‘enhanced quality of I¥hereas the former refers to the social
aspect increasing confidence in and motivatiorttferprogramme, the latter relates to personal

identity.
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Sub-theme one: Companionship and belonging

According to Levett-Jones, Lathlean, McMillan anigi¢ins (2007) human beings are
fundamentally motivated by the need to belong.S¢eial isolation is one of the most pervasive
conditions of old age (McMurray, 2003). The follegicomments illustrate participants’ desire

for social interaction:

I am home on my own and even though | never thotigituld worry me, it does
after a while (IP76).

The social side, | hadn't been in groups for a kime. | felt | need to be in a
group. | haven't worked for about eleven yearsladwh't mind mixing with people
(IP127).

One volunteer assistant noted:

A few of the clients have said the social asped st as important as the
physical. A lot of these people tended to stayoatdr and not get out and mix
because of their disabilities (VA4).

The exercise classes were an opportunity to mebtoshers and form
relationships. As one participant explained; “Batijknow they were able to, sort
of, have a good old chat together sort, of thimgl, #nd out each others’ likes and
dislikes, and so forth and they were helpful towagech other and enjoyed each
others’ company” (IP52).

As described above, facilitators and peers tooikenest in each other and were caring and
supportive of each other. Moreover, they sharen breader life stories and experiences. These
processes reflected a depth of interaction antioekhip suggestive of ‘belongingness’.
Sommers (1999) defined belongingness as “...the teeld and perception of being involved
with others at differing interpersonal levels...whmimtributes to one’s sense of connectedness
(being part of, feeling accepted, and fitting #nd esteem (being cared about, valued and

respected by others)’(p. 16).

The following comments illustrate a sense of coteghtess and belonging within the group.
Some quotations came from the direct study and®tliere additional, coming from the
member check process (MC). A physiotherapist oleseXRight from the start they developed
a mateship. They were concerned when Jenny wasdlivelcomed her back, that was nice”
(PT4-MC). Of particular interest, were insightsoimthy companionship had been important.
One participant expressed it as: “The companionshipgreat. You don't feel so isolated and
alone” (IP63).

Another participant elaborated:
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The social aspect, opportunity for tea and coffeachat afterwards, you go
away feeling you got close to people. Otherwideates you cut off. Without that
you feel isolated from other people. Because |dimany own, | am conscious that
I need to be able to talk with people my own adee fea and coffee was an
opportunity to share with others (IP135).

The following volunteer comment suggested thatteeip atmosphere may have been an

important factor in promoting bonds:

It's, | think it's an acceptance of people, whdreytre at. No matter what level of
fitness they're at, there was something thereHent, you know, in their exercise.
And they were able to share with other people teeree other aspect of their
outside life. I think that formed a bond within tgeup. It is an open, safe place
where they weren’t going to be criticised, so aaitl, accepted for who they were
at that time (VA10-MC).

Several respondents identified that the group piexbia forum for participants to discuss their
situation or problems, thereby offering support egttlicing their sense of isolation. It is
recognised by several authors that relationshifis ethers are a powerful contributor to both
physical and psychosocial wellbeing (Bowling, 19Béwling et al., 2003; Bowling & Grundy,
1998; Johansson, 2003). In particular, there arg &stablished associations between social
participation and support, feelings of securityf-esteem and control over life (Wenger, 1992;
Wentowski, 1981). The following comments illustrétat within the relationships of peers and

facilitators, support was both given and receivietlo participants said:

| enjoyed the group session. We became friendeaoduraged one another. If
you had a problem, we swapped helpful hints. liiva situation with normal
people and I just have to cope with what | am daing there is no one to help me
if | can’t (IP27).

You are trying to improve yourself and support ofteople who are there (IP133).

These feelings were reiterated by one of the pltysiapists who commented:

It was the caring aspect, volunteers and other reesrdsked about them, how
they'd been during the week and did they finishrtheogramme, all that sort of
thing (P51).

Similarly, the volunteer assistants explained thats important:

To support and encourage them. Someone to listéretostories and tell a few
stories too (VA9).
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Another elaborated:

There was a great benefit for those who came hretéamk part in the class as they
got mutual support. A trouble shared is a troulallwdd. Naturally they talked
about things they were facing and | think that whbenefit to them. A lot of these
people were socially isolated, they could compartes) see how they were getting
on, what they could do to help themselves and etiwdr (VA14).

A Report by the World Health Organisation [WHQ] 989 makes the point that both
independence and interdependence are importarg gbafeing well. Moreover Johansson
(2003) suggests that reciprocity, both being c&wednd caring for others, can be an important
component of a meaningful life. Several of the aboemments suggested that the classes

provided an opportunity for both interdependence r@ciprocity.

Interestingly, some participants made the point étaough they did not consider themselves
to be a ‘social person’, they had enjoyed partidiggin the classes. For persons wary of group
activities, it seems participation was facilitalsdmeeting in a small group, with persons with
similar characteristics and a common focus. Ongggaaint said: “I am not a great social person
but it was nice to get together with people” (IP65kecond elaborated: “I'm a quiet person and
not a good mixer. | found coming here, with otheojple of the same age and doing the same
thing, | interacted better, | really enjoyed thenpany” (IP101). Whereas another participant
said: “I don't like being in big crowds and a léthmise but being able to talk with a few people

and have something in common like exercises. lyagjdhat” (IP52).

Sub-theme two: Social confidence

A number of respondents observed that severakjtits had gained social confidence
through attending the classes. Participants wesergbd to ‘come out of their shell’. In a
broader sense, attending the classes providedortapity to take part in society. One

participant expressed it this way:

I came out of my shell a little bit to be able méeract with others more. You can
always have a laugh over something, it takes mk teawhen | did used to like a
lot of company (IP54).

The volunteers observed:

The improvement in their physical ability and allseir social skills, because some
people were sort of, very inhibited and very shy, dfter a few weeks they were in
there mixing in with the others. So | thought thats really good in bringing
people out, not only physically but socially (VA7).
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Well the lack of confidence you can gather fronirigkpart in social outings and
social gatherings and so forth....improved socialedbuso instead of, sort of, being
locked away as so many of the elderly people arhein own, a lot of them do
tend to retreat into their shell a bit, but theyneoout and become far more active
and simply getting out ....they felt that they actually taking part in society
instead of being locked away from it (VA16-MC).

Earlier the point was made that exercising in aigried to companionship and ‘belongingness’.
The above comments elaborated on these ideas angdhhat for some participants, being in
the group also boosted their wider social configeeceating an apparent positive impact on the

social domain of their quality of life.

9.2.3 Theme three: Enhanced mental health
Participation in the programme appeared to enharergal health. Three sub-themes were
identified; ‘positive affect’, ‘increased confidegicand ‘feeling more in control’ (Figure 9-2).

These are elaborated on below.

Sub-theme one: Positive affect

Respondents overwhelmingly agreed that participamisyed being part of the group:
Participant 18 said: “We enjoyed one another”. Aumteer assistant remarkedTt{ey wouldl
smile, talk and laugh. They all had fun” (VA1). $hwas verified by another of the volunteers
who commented: “They all went home happy. | dom'hk anyone went home with a sad face”
(VA9).

Many short comments referred either directly oiriatly to the positive affect generated
through participation in the programme. Participbhtaid: “It was a pleasure being together as
a group”. Another elaborated: “I enjoyed a bit affet, it gives me motivation” (IP82).
Participant 54 observed: “They try to make it axmfun as possible, so it does both things. It
is amazing how much benefit you can feel if youdhavaugh” (IP54). This was verified by a
volunteer assistant who said; “They would haveuglteor a joke and that was good for them
mentally” (VA10).

Sub-theme two: Increased confidence

Proposed psychological mechanisms related to mbatdih outcomes of physical activity
include; improvement in perceptions of competemuka@nfidence about the body and its
capabilities and experiencing a sense of achievemestery and self-determination

(Department of Health Physical Activity Health Impement and Prevention, 2004). A
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volunteer assistant provided the following insigho the association between one’s physical

state and level of confidence:

...it starts in the physical side and if the conficem the physical side is not there,
well then, everything else falls in a heap (VA16).

Comments from a number of respondents showed d¢mierglised effect and indicated that
participants became more confident in their movdniRespondents often spoke of increased

ability and confidence in performing a task. Ondipigant said:

| can balance myself a lot better, | went to myngison's wedding in Sydney a few
weeks ago and | was up dancing, | could not doligfdre, | think it is from this
[exercise programniel hadn't danced for years. | wasn't frightenedét up on

the floor like | used to be (IP105).

No cars were coming. | stepped out. A car flewlugiepped back and | was more
balanced than | have ever been. | feel | have monédence. The muscles in my
legs are stronger. It has helped me, | might have gver but | didn't (IP115).

| used to worry about my walking and getting up steps. | have more confidence
in myself and in my walking and climbing stairs§.

Volunteer 11 concurred with these generalizedrigsliof confidence in everyday life:

It was a confidence builder for them. You could Be& much they were
improving. By the body language and the way thelytide exercises and
progressed (VA11l).

Several participants reported to be, or were olesety be, more confident in their general

abilities and in themselves:

I have more confidence, | was getting to the stalgere | was apprehensive of
moving about the house, because | so often stunibleg worried about making a
cup of tea and carrying a tray. There is no gquedtfeel more confident getting
about the house and garden. | just move aroundduse without thinking that |
will stumble or fall (IP99).

A volunteer observed:

Mrs. [name], the heel raises, she was so timid vahenstarted and by the end we
were making comments like, she was going to bdlarbiea. For someone who
was as sick as her, that was great. It seemedatggether whole outlook, she
became more confident in her being. It was justetbing that kicked in because
of the exercises, like a second nature sort oftiAL13).
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A physiotherapist elaborated:

...just to boost their confidence again. To let tHeraw that they don't have to
base their life on fear of falling....... To let themdanstand that not all is lost, that
their ability to do things is still there. It's jugiving them the confidence to be able
todoit... (PT4-MC).

Li et al. (2003) argue that declines in healthustatunctional ability and QOL could affect older
adults’ sense of their own abilities. Consisterttvidandura’s Social Cognitive Theory (1986;
1995), the following three comments illustrate thatstery of everyday activities led to a sense

of achievement and increased self-efficacy:

Taking up the challenge to do something thoughpossible. Extending the
boundaries helps with confidence and the realisdhat you can do things (IP44).

| surprised myself pushing up the wall. I didninthl could possibly do that, | felt
better afterwards and | could not stop myself ddingwas so pleased with
myself. | know | have benefited. When you know yaim do something you didn't
think you could it gives you a bit of a boost (IP90

Finally, the third participant said:

| think probably a lot of the people there wer¢ghat stage where they weren’t
confident about doing lots of things, that maybeytivere more confident about at
the end of the programme and you know they haeérdifit, | suppose, limitations
on themselves than they would have had, had thelyaen to the programme
(IP119).

A volunteer assistant summed it up in the followivey:

It improved their outlook on life. They have skitleey thought they'd lost and were
surprised they could achieve a lot of these th{vgs9).

Several participant comments also suggested tlaessful performance and increased self-
efficacy on functional exercises and ADL, led toimereased satisfaction with life. These
findings were consistent with those of the ‘SteédyYou- Go’ programme (Cheal & Clemson,
2001). The stories below of participants 143 andl@8trate changes in self-efficacy and infer

increased life satisfaction:

The bending and reaching, just about everythirmuldnot do before. It took all
the stiffness out of me. If it wasn't for my bactekl | would run ten miles. | can
get in and out of chairs a lot easier and | wasrgatrouble with my shoulders. |
could not reach up. If | wanted to hang clotheshanline | had to keep this hand
up and | don’t have any of that now. I'd been te finysiotherapist with it. | have
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spurs in the shoulders. | reckon I've worked therh breckon I'm ninety percent
better to what | was, it's nearly gone. All oveallg. Everything really, bending,
standing, moving, reaching, a whole “new me”. §iggting things out of the
cupboard, | can do it without hanging on now. | eaan get out and have a game
of cricket with the grandson which | haven't bedteao do for a while. | am
walking straighter and better. | think when you é&ack problems you can tend to
stoop over. On a car trip | used to have to pulang have a walk. Often traveling
was a problem. Now | can go from [town name] tcsBaine without a problem.

My back is seventy percent better than what it wiaen | started. It is all from the
classes. My granddaughters used to say, ‘Nanny conaeit and throw the ball’,
which | couldn’t. So they are very happy now theyé a Nanny who can move
around. My son and daughter-in-law want to takeower to America next year, |
think before | would not have been able to sitiéorg enough, | think | could
probably make the trip now. | am sleeping bett@&foBe | started, | wasn't sleeping
well at all. Now | have hardly any problems andit o all down to the exercises, |
have a lot to be thankful for (IP143).

The ideas above are expressed in another way hstigipant who said:

| can do things now | haven't been able to do &arg. | can do housework,
gardening. | can do anything | have to do. Pullli®gvy hoses around the garden
to pump from the creek and bore. | can walk dowthéocreek, feed the geese. |
am almost back to normal. | feel good, wonderfue ot my confidence back and
this has made me a lot happier than before, marenbthan | have been in years.
I look at life differently now, everything is go@djain (IP95).

Respondent comments indicated that participatirtheérprogramme had a flow on effect to a
range of activities. A number of participants rapdrto have returned to former activities and to

have become more active overall:

Before, | never did any craft work. | did six masapts and | feel the exercises
helped me to do it. Before, | might have been &ay o do it (IP81).

This improvement in confidence was noted by a vidlenassistant:

...cause even the people that were living down thd &t the retirement village,
they were walking backwards and forwards up thednihe class, you know just
to get a bit more exercise to sort of boost ittaabd | don’t feel that they would
have been doing that otherwise. They wouldn’t Haaen, because at first when it
first started they were getting dropped off theyahe bus and then after a few
weeks they were thinking, ‘Oh well | could walk there, you know, that'd be a
really big help for my knee’, and like they woulthave thought of that otherwise,
| don't think. They thought well, | can do thesbdat things now that’s also going
to help (VA15).

A physiotherapist provided the following insights:
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Well, the fact that they can see that the exer@sesncreasing their strength. That
gives them that confidence and that ability to mo&@u know the fact that they
become very....you know? Moving forwards, even tokvmckwards is a threat to
them, to step sideways is a threat. So when yaloneg exercises that
incorporate....that they think, ‘OK, | can do thiSo they're doing their exercises
in a controlled area and then they can transfentfsehome. So then hopefully
they will do it when they go outside the home atitinik it does empower them to
go out. To have the confidence to go out and te lzalbetter quality of life because
| think that’s what happens with a lot of thesegledhat become so reclusive,
really, because of lack of confidence and thetfzat they don’t want to go out
because they’re going to fall, or they’re frightdra# falling, or they won’t go on a
bus because they're frightened of falling. It ceftadoes make their quality of life
less if they can’t do those sorts of things. Sunk that empowerment to be able to
think ‘Yes, I've got the confidence | can do it ntaecause | know what I'm

about’, certainly is a huge plus for the progran{@€4-MC).

In terms of the programme’s impact on participamtfilence, participants were specifically
asked to rate its effect on their fear of fallihngresponse to the statement ‘As a result of doing
this programme | feel less frightened of fallingg (80%) agreed, 4 (6%) disagreed and 10
(14%) were unsure. Open question responses coatabibrat for many participants the
programme had positively impacted (to varying degyeheir fear of falls. This was consistent
with the findings of Cheal and Clemson (2001). Maayticipants continued to be mindful of

future falls but felt their general safety had ioyed. The following three quotes illustrate this:

It has helped me to have a different attitude nfa | think | am a little more
positive but | am still looking. | am sort of wafyerhaps | am a bit more confident
than | was but still wary (IP148).

When | had my fall | had no confidence at all. Opthe programme helped build
it up. | could do so much more now than | did befdiow | have better ability to
save myself if | start to fall, perhaps before ight have been a fall (IP26).

| was never afraid of falls but it made me moreesafrmyself so you don't think
about it (IP117).

Sub-theme three: Feeling more in control

Participants developed an appreciation for the @blxercise in preventing falls, improving
function and reducing the impact of co-morbiditiegny came to understand that exercise
could be gentle yet still effective. These findirsge consistent with a report by WHO (1998)
which stated that by exercising, it is possiblintiuice positive changes which can help to
reinforce a person’s belief in the value of phyksaivity for maintaining wellbeing. One

participant explained:

The knowledge that the exercises don't have teéiérhard. When they showed
people exercising on TV, and I think | realiseglols can't do that you can do
something else. That you don't have to go for haucertain number is just as
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beneficial for you. You don't have to run it allatce but can do it bit by bit
through the day if you want. It taught me that wigen are doing house work, for
example hanging clothes, that is sort of that égerpicking the clothes up and
putting them on the line. So | try to do it whenelvean and as an exercise

(IP133).

With reference to her chronic back pain, anothetiggpant acknowledged:

My problem was | was sitting around waiting fotdtget better instead of helping
it get better (IP143).

Volunteer assistants offered the following insights

Yeah, because they felt that they had sort of becainit ‘stuck in the mud’ sort of
thing and just plodding along, living with theirsdbility and not sort of doing
anything about it. And | felt that when they carhere and thought, ‘Oh well’,
‘wow’, you know we can do something about it andtthort of gave them a bit of
motivation then to get up and do things (VA15-MC).

It draws their attention to the risks of fallingdawhat they can do about it.
Because everything was focused on balance theyoutihinking they could do
things to keep themselves stable (V5).

Participants, through increasing confidence inrthabilities, began to feel more in control of
their situation and lives. This finding is consigtavith research showing that greater perceived
control is associated with more effective copingriBura et al., 1977; Bowling et al., 2007;
Folkman, Lazarus, Gruen, & DelLongis, 1986) anddoegpOL (Bowling et al., 2007). In the
following excerpt, a participant describes how aelig programme goals boosted her sense of

control:

You knew where you were headed and knew what yoe wging to do. It makes
you feel you are in control and it's good when gt to the goal. You think, ‘It
does happen, its happened’ (IP66).

Another participant described an increased sensertfol in relation to her everyday activities:

| feel different, as though | can cope with thimgsre than before | started. | am
not frightened to have a shower in the morningddito think, what if | fell over
or slipped. Nothing like that enters my head nofeel more strong and confident
that is the only way | can put it, | find | can dwre things now than | used to
(IP105).

A volunteer assistant observed:
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Some people, when they first started, were veiydral shaky, they became quite
confident in their exercises and movement. Thissghem back the control in their
life. As you age you have to deal with chronic peots like sight, rheumatism,
hearing loss, using a walker, osteoporosis, Alzkesna host of different things.
The exercise programme encouraged a positive duiod well being. It
conveyed the message that no matter how much yauiha disability you can
still have control and enjoy life (VA13).

Interpretation indicated that a desire to mainiagtependence had been a big motivator for

participation in the programme. Four participaraiisls

It is preventative and helps me to look after mysethe years to come (IP61).

You know you are helping your body so your body wdeteriorate any more. |
have no wish to become helpless (IP109).

One of the reasons | put my name down, | havetarsisa nursing home, she
would not exercise and in the end could not dotangt This is something | damn
well don’t want to happen to me. Most of my fantigve lived till a good age. |
hope I've got a bit longer and | want to make trestrof it (IP119).

| knew it was another step towards my ultimate afrmdependence (IP26).

A volunteer assistant provided the following exaiaon:

...the motivation, because if they can feel that theyable to sort of operate on
their own, take care of themselves, well then,dattsemendous boost of confidence
and of course motivator for doing the exercisesa$they go through the process,
if they can feel that they are improving, they &eel that they're getting some
benefit out of it, well then they’re far more lietio, in the first place, more likely

to practice at home and in the second place mkedylto, you know, to want to do
a little bit more to make sure that they keep tha¢pendence (V16- MC).

A physiotherapist agreed:

...but they knew and they felt like, well, I'm doiregerything | can and to get the
most out of my old age (PT4-MC).

WHO (1998) makes the point that it is importaniratividual be instrumental in improving
their quality of life. Interview comments indicateat the programme provided participants with
a means of accessing expertise and a structurdnvehibled them to take control, as well as
assisting them achieve their goals (e.g. maintgininimproving physical function, confidence

and independence). One participant explained:

...because you people started the programme up. W@hdip when we least
expected it. We would not have had these thingsabee giving us balance, like
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reaching exercises that were doing us good. | thiiska wonderful service
(IP103).

A physiotherapist explained it thus:

It's definitely raised awareness of one, that thleguldn’t be falling, that you can
do something about it. So you've got that knowledfye.. ‘This is what | can do
about it’. It's giving them something, making théeel as if they're taking some
control of their own self-management and | thinktt¥hreally important. That if
they've been frightened of, ‘This is how I'm goitmbe for the rest of my life’,

and then somebody gives them something that's goihglp them so that, it's an
awareness of, yes, there is something | can ddt’datiso the awareness of what's
available, ‘What help is out there for me so thedih have a better quality of life’
(PT4-MC).

Another physiotherapist provided the following gyt

Well I think that probably comes from the fact thay’ve seen that they can do
something in a small way because it wasn'’t re&lit tnuch, they didn’t have to do
a lot and it did make them, they improved and nktpeople felt, ‘Well | can
actually do something and it equates to me themghesss at risk of a fall so | feel
more in control. Someone hasn’t given me a pill Bmdbetter, I've actually done
this myself, like because | do this and this ansl'tbo you know what | mean?
Like I think maybe it's a sense of, they've takemiothe responsibility for
themselves a bit and then that makes you feel marentrol (PT3-MC).

The above quotations indicate that by partakinpénprogramme, participants came to
physically and mentally realise the benefits ofreise. This provided them with a sense of
control over their situation, and positively impadtton their quality of life. These findings are
consistent with evidence that regular exerciseirrgmove the concept of personal control and
self-efficacy (Mazzeo et al., 1998).

Without exception, participants reported to havedfiéed from the programme. In response to
the question, ‘Overall, | found the programme tb B8 (57%) participants selected ‘greatly
beneficial’; 23 (33%) selected ‘moderately benelici7 (10%) selected ‘a bit beneficial’ and
no participant selected ‘no benefit'. Findings pr@ed in section 9.2 indicated these benefits
occurred across three main dimensions of QOL; phy$unction, social function and mental
health.

9.3 Key concept: Factors in programme implementation

When reviewing the data, it became clear to theareher that there were many considerations,
both positive and negative, surrounding the impletaion of the programme, as Figure 9-3
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below illustrates. Consistent with the literatuegiew presented earlier in this thesis (see
section 2.5.5, Chapter 2), the current sectiongmtsdirst the barriers and then facilitators to

implementation.

KEY CONCEPT FACTORS IN PROGRAMME IMPLEMENTATION
THEMES Barriers to delivery Facilitators to delivery-

delivery format

'

Sub-themes Limited time Packaged programme

Limited Coordinator
experience/confidence

Professional network
Limited resources

Minimal equipment
Management approval
required Volunteer assistants

Limited transport

Figure 9-3: Concept - Factors in programme implemetation

9.3.1 Theme: Barriers to delivery

Several barriers were identified. These appearddte been directly related to and/or
magnified by the rural context. The most commongntioned barrier was ‘limited time’ on the
part of the physiotherapist to ‘take on’ provisimiran additional service. Therapists also
referred to their limited experience in deliveriiad) prevention programmes and felt this
impacted on their confidence to provide the servtg/siotherapists made the point that
exercise programmes generally require equipmenthiey had limited equipment and a tight
budget. A further barrier was the need to gain mgameent approval prior to commencing the
programme. This was considered a time consuminganmewhat daunting task. One

physiotherapist described it in the following way:

Lack of knowledge of what strategies and techniquitde effective. [ havg no
access to an evidenced based approach toThistd is &lack of time to organise,
for example, advertise, get exercise handouts read/so on. Lack of physical
support, because | am a sole therapist and thergigh risk of patients falling if
there is a lack of supervision and support. So pambably more likely to do one-
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on-one with this type of person. Lack of equipmstép blocks and balance pads
were not available prior to the programme (PT3).

Another therapist perceived that:

When time is precious you would rather stick whimgs you know. You get into a

way of working, a comfortable working routine afgou perceive it as something

that will increase your workload, you're less lkéb try new things... Confidence

in my ability to choose specific exercises, oned Would be the most beneficial in

reducing falls (PT2).
Limited access to public transport is typical ofrpaural locations (Wakerman & Humphreys,
2002). In terms of travelling to the classes 524y participants stated they drove, 7 (10%)
travelled by hostel transport, 5 (7%) walked ar{f@%) were driven by a volunteer assistant.
Should these means of transport become unavaiksess to the programme would be

compromised. As one participant pointed out:

| felt that some of the people would have had motd had not other people helped
them in sort of getting to the venue. That mighsbmething that could be looked
at. Some of the people that really need the progmanyou’d have to have a way

of getting them to the venue in the first placelR&C).

A volunteer assistant agreed:

The only downfall is that transport is a barriep#oticipate in programmes. Many
can't drive because they have lost their sightirfhmilies have to work. They
have to rely on some way of getting to a prograrsowh as this. Especially in the
country areas, we don't have trains or designaisdsthat go around. There may
be one every four hours, buses don't have hydrhiiti¢VA10).

Older people often report shortage of transpod barrier to taking part in physical activity
programmes (Department of Health Physical Actitdgalth Improvement and Prevention,
2004). Furthermore, in many rural areas transganbn-existent or limited in terms of type,
frequency and coverage (Bourke et al., 2004; Wakar&Humphreys, 2002). The above
quotations confirm that in the present study, laic&vailable transport was a barrier to

accessing class venues.

9.3.2 Theme: Facilitators to programme delivery — deliyeiormat
Section 9.1 discussed barriers to implementatidarifeustudy also found a number of features
which assisted implementation. ‘Sub-themes’ wereeptualised as features which facilitated

programme delivery. These features increased e @&adelivery and physiotherapist
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confidence in delivering the programme. The fivamfacilitators were identified as;
‘packaged programme’, ‘coordinator’, ‘professionatwork’, ‘minimal equipment’ and

‘volunteer assistants’. The following sections weildborate on these.

Sub-theme: Packaged programme

The package (programme and all resources) hadfbiedeveloped and was ready for use.
This reportedly reduced the organisational burdearred by physiotherapists, increased the
ease with which they could deliver the programme, enhanced programme quality. One

physiotherapist emphasised:

| think having a pre-planned programme is absojutekential and that's what |
liked about the programme, that we knew where we\geing with it and so it
wasn'’t a really daunting task to think, ‘We’ve gotdo it today and we’ve got to
get this all organised’. Because we were prepanddad the format, we were able
to do it more easily (PT4).

Sub-theme: Coordinator

Time pressure and professional isolation are widetpgnised features of rural health
professional practice (Curran et al., 2006; Schiad.e2005; Sheppard, 2005). Physiotherapists’
comments highlighted the importance of having #eearcher as co-ordinator and implementer
of the programme. In particular, they spoke favblyraf the researcher’s contribution to
programme development, delivery and ongoing suppbe following exemplars describe the

coordinator’s role and the significance of thaerol

If you're in a rural place and you're the sole tst, you just haven't got the time
to, firstly, recruit the people and then, seconidlypu’ve got to do handouts and
things for a group of people, is a lot of work. Aliled with the way it was set up, |
basically only had to allow an hour and a half eaelkk which made it achievable
and | don't think, if I'd had to spend the time tijeg the people there and then
making a programme beforehand, it would have bdetraore hours, and, as
well, not knowing. It meant with you doing it, yoiid the research on what to go in
it as well (PT3).

One physiotherapist reflected:

Because you did all the work, | just turned up eardit. Because it was ready
made, hand it to you, just go and do this. It wasygPT2).

Another physiotherapist summed it up as:

171



The support was very valuable. | knew if | had pmyblems that you were there. It
is handy to know we had that back up.... and | tlgrdbably just knowing | was
on the right track (PT4).

Support from management has been identified a®btiee key enablers of programme
adoption (Lovarini, Clemson, Dean, & Mathews, 20@8)ysiotherapists reported that an
important function of the coordinator was to achasadvocate for the programme. The
therapists perceived the coordinator had experianfadl prevention, so was well positioned to

liaise with management and assist with introdutimgservice.

One physiotherapist made the point:

Because the co-coordinator knew more about thegnoge, they were able to
promote it far better than I could. You were thieranswer their questions,
whereas, | wouldn't have been able (PT1).

Another physiotherapist commented:

Instead of me having to sell the role and progrartaribem it was nice having
someone official who could email and just add abiveight to the request for
some extra time. It also gave the programme a s#friegitimacy, it was a real
programme (PT2).

Sub-theme: Professional network

As discussed in Chapter 4, there was a networkpbfydiotherapists and the co-ordinator. Our
findings showed that through the network, despiteggaphical isolation, physiotherapists were
able to work together on the common programme. fiysiotherapist said; “It gave a chance
to network with other Physiotherapists” (PT2). Amertelaborated; “The networking was one of
the most helpful things. It gave me new ideas andimreassurance. We were all working
together with the program” (PT1). It is acknowleddlat providing professional development
and support could help remove the sense of isalgitiactitioners experience in the rural setting
(Herrington & Herrington, 2006; Schoo et al., 2085eppard, 2005). The above comments

suggest the physiotherapist network provided agcéffe means of achieving this.

Sub-theme: Minimal equipment

Budget and time constraints typically limited pitaaher access to additional equipment. The
physiotherapists appreciated that the programmareztjlittle additional equipment and that
any specific items of equipment were made availfdriéoan. This both reduced the cost

burden to the physiotherapy department and augméiméeprogramme’s versatility. As one
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physiotherapist pointed out, minimising the prognaats cost increased the chances of gaining

management approval:

Even the fact that the equipment was provided, et really helpful because we
do have a limited budget and we’re sort of alltihee, we're buying plaster and
those things that are in the everyday running efdépartment. So it was good to
have things provided for us like the balance mdtthe steps, things like that had
been really helpful because it’s just given us smimmore to be able to go on
with. It's made the programme more interesting tahink...One of the time
consuming things is having to go and order equigraed make sure that you've
got it there.....and | think that’s one of the thirigat has been really good for us,
that it hasn’t cost us a lot of money, | think tegarobably why management have
been really supportive because they didn't seg @ major thing (PT4).

Cost is an important factor in many managementstats. The above quotations illustrate that

the present programme took costs into account.

Sub-theme: Volunteer assistants
From the physiotherapists’ perspective, voluntasistants eased their burden and boosted their
confidence for providing the programme. This aasist was seen as vital to efficient and

effective delivery of the programme. One physictipist expressed it this way:

| definitely think the volunteers are really impamt to me. | would have been
absolutely terrified to run a group with that mdrail type people on my own and

| think they participantd would have picked up on that because | would Heag
them all standing in a line or something and | widuve been standing behind
them, | wouldn’'t have been able to let them oungfarm’s reach and | don’t think
you'd be able to do it. | mean you could if theyrevéke [participant’s namg
maybe, but you wouldn’t have been able to invitgose that was actually
challenged with transfers and stuff which we digiéhia the group, to be able to do
it (PT3-MC).

Another physiotherapist emphasised:

| don't think you'd be able to run it without thelunteers. Volunteers were there
to help if they went wrong. At some stations yoech& have someone there, for
example the clock exercise, they were invaluablel{P

Despite overwhelming support for the inclusion ofunteer assistants in classes, one
physiotherapist cautioned that selection of thghtfivolunteers was important. Her comment
points to the importance of developing selectidgteda to assist in recruiting suitably qualified

volunteers:
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If you've got a good volunteer, they were reallypddecause they would chat
away and help the patient and they were really goahcourage the patient.
Whereas if you got one that just stood there andhea them and didn'’t
participate, as | had one, it just wasn't, didntink | think choosing volunteers is
really, really important (PT4-MC).

In general, participants spoke favourably aboutintder assistants’ contribution to the classes.

However, participant 54 was one exception:

They were trying to encourage us. It irritated niigtle to start with. Almost as if
they were being condescending. You don't need tovgoboard in the praise of
something. physiotherapist’s nanjean't be around for everyone at the same time,
I thought it was a good idea (IP54).

Volunteer 11 also drew attention to the importapiceonsidering the type of feedback provided
by volunteers and the manner in which feedbackdsiged. The comments of participant 54
and volunteer 11 provide helpful insights, whidrgaddressed as part of volunteer training, may

enhance the volunteer’s contribution to the prognam

Encouragement - reinforce what they are doing amdl don't knock what they are
doing not so well. By letting them do what they taibe independent and not
taking over their role. It is important that volasts aren't too overpowering
(VA1l).

9.3.3  Capacity building

The above mentioned facilitators moderated thadyarrincreasing the ease and ability with
which physiotherapists and the health service cprogide the programme. Through the
process of delivering the programme, the physiaghists and volunteer assistants gained
experience and confidence, which led them to fewkencomfortable with, and capable of
delivering, the fall prevention programme. In aghdi{ physiotherapists reported being more
confident to liaise with management about the @ejivof future programmes. Hence, a major
outcome of programme delivery was that it buildlotapacity to provide future programmes.
One physiotherapist said; “Now | have the resoutcel it. | would have been thinking what
should | do? | hadn't done a lot of it at UniversiShe reflected; “It has been a learning
experience for me. | have lots of ideas now arat enbre resources. | have also seen how | can
use the resources | have” (PT3). A second phygiaplist spoke of her increased confidence to
deliver the programme; “The first time was realhalienging time-wise. Everyone was so
different. So you really had to think to design gnegramme. Next time, | won't bat an eyelid”.
This physiotherapist was also more confident taoadte for future programmes; “Because |

know more about the programme and | feel confileould go in and justify why | need to
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spend one and a half hours per week on the progedri?ii1). Another physiotherapist

summed up her experience in the following way:

| am pleased I did it, it was very beneficial foe nhlearned lots. It increased my
skill and confidence in delivering a circuit prognae like this. Now | have
something | can pull out and give. It is nice teesth out a bit and do something
very applicable to our population because we hdweé @ older people (PT2).

The capacity of volunteer assistants was also.tky spoke of knowledge and confidence

developed through helping to deliver the programme:

As | went along | got a ‘hands on’ experience aad kearn as you go. If there was
anything | wasn't doing rightphysiotherapist’s nanje¢he physiotherapist
corrected it (VA4).

It made me aware of the ‘type of exercise’ for ba&a Knowing doing this and this
and this would improve balance, you don't have dlsabciation really. | wasn't
aware of how many people were having falls. It tygsned my eyes to think these
small tasks we do here and just a basic exerctgrgimme could help these people
prevent a fall (VA5).

According to the New South Wales Health Departm@$&wW Health Department, 1999), what

is important, beyond sustainability of the currpridgram is the capacity of the individual .As

discussed above, delivering the programme builsjaltlyerapist capacity to provide future

programmes. An interesting finding was that theegigmce of delivering the programme also

built physiotherapist capacity for providing intentions to a range of client groups. One

physiotherapist explained:

Yes, it gave me some ideas to use with some oftraikes patients, anyone in rehab
who has balance issues. This is something | hddn# a lot with before. | had
looked at strength and flexibility but not balanitealso applies to a lot of the
orthopaedic patients as well. For example, thoske décreased proprioception
after knee replacement (PT3).

Another physiotherapist agreed:

| will probably incorporate more of these falls ypeation exercises into the more
general exercise programmes. Example, cardiac relmalhydro, | can see the
benefit of some of these more specific exercisemasdjunct to these (PT2).
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9.3.4  Acceptability

Participant comments reflect a high degree of eagegt in the programme. Overall,
participants talked enthusiastically about attegdire classes. There were numerous references
to ‘looking forward’ to going. Participant 12 saltf,ou look forward to it, to that day”. Another
participant commented; “I looked forward to comihgying a laugh and a giggle, it wasn't a
chore” (IP20). A volunteer agreed; “They all seerfaady dedicated to come each week and
were disappointed if they couldn't make it. | ddinibk there were any that didn't want to come
each week” (VAD).

Several respondents recommended that the progrdm@megoing:

| just felt that the overwhelming thought by evesglly was it needs to be an
ongoing thing (VA15-MC).

You know, | think, generally speaking it would inope their general lifestyle
wouldn't it, you know if people still sort of foll@ them and the only thing
probably is that they may need a follow up of s@me you know at some stage to
reinforce what's happened before and also to digetanother bit of a kick along
sort of thing, towards the main aim (IP61-MC).

A physiotherapist made the following suggestion:

I would like them to keep the home programme asrayoing thing, a lifestyle
change. Maybe if you got them back on a one-onbasés, a call back session at
six months that would be a motivation thing forrthand to pick up on any falls or
problems they may have had (PT4).

Volunteers commonly have a mix of altruistic andtéeiical reasons for volunteering
(Volunteering Australia, 2006). Volunteer commetitspughout this chapter, indicated they
enjoyed being part of a group and partaking inpiecial relationships. They were also
informally rewarded by seeing the benefits for oshend a sense that they had made a
difference to participants and physiotherapistse@ithe valuable contribution volunteers made
in the present program, the ability to retain thisimportant. Retention may be assisted by

promoting these identified incentives to voluntegri

When participants were asked whether they wou&hdtthe programme, should it be offered
again: 60 (86%) selected ‘yes’; 7 (10%) selected; ‘and 3 (4%) were ‘unsure’. All four
physiotherapists and 16 (94%) volunteer assisepressed an interest in providing future fall
prevention programmes. The following comments oéélé the generalised interest in

continuing with the programme:
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I would jump at it, to be able to help a new grafipeople. Initially | jumped at it
to be able to help people get new skills. But hgwone it | can see the benefit the
ladies got out of it and | think that can only bpasitive (VA13).

I'd definitely like to run ‘Fit and Free’ again. Was easy. | am comfortable with it

and can recognise the specific benefits of thigammme (PT2).
It is widely acknowledged that achieving ongoingtiggoation is a challenge of any exercise
programme (National Ageing Research Institute, 208dwever, the above comments
reflected an overwhelming interest on the partastipipants, physiotherapists and volunteer
assistants to continue with the programme. Sudiditysof the programme will be discussed
further in Chapter 10.

9.4 The starting grounded theory

The qualitative study which explored participardiunteer assistant and physiotherapist
perspectives was intended to add depth to thendseEhis section draws together findings
presented earlier in the chapter, to create thiérgjdheory which underpinned the whole
programme. As described in Chapter 7, the theos/graunded in data systematically gathered
and analysed in accordance with the Strauss annrC@990) School of Grounded Theory.
Figure 9-4 shows the contextual features, interergdeatures, phenomena and

interrelationships between the parts.

As discussed earlier (see Section 9.1, Figure 8-fjajor finding was that three attributes
(contextual factors) facilitated participation (ak¢ and adherence) in the programme. These
attributes were identified as ‘group exercise’p#yof exercise’ and ‘delivery format’. The
present section considers these attributes inoel&d the starting theory (Figure 9-4). In
outlining the starting grounded theory, it is imiaoit to emphasise that the factor ‘delivery
format’ entails different components when considdrem a participant vs. provider
perspective. From the participant perspectivejveey format’ incorporated the components of
a ‘user-friendly structured approach’, and ‘compgemary class and home programmes’. From
the provider perspective, ‘delivery format’ incorpted the subthemes ; ‘packaged programme’,

‘coordinator’, ‘professional network’, ‘minimal equment’ and ‘volunteers to assist'.

From the provider’s perspective, participationhia programme related to delivering the
intervention. The contextual factor ‘delivery fortiacilitated provision of the programme.
That is, specific features of the programme aniritdementation method assisted in
overcoming barriers and increased the likelihoothefprogramme being successfully delivered
(Figure 9-4). Moreover, the experience of delivgrine programme, led to a phenomenon
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entitled in the present study ‘built provider caipdcin particular, the physiotherapists and
volunteer assistants appeared better positionddlteer and advocate for future fall prevention

programmes.

For participants, ‘partaking’ equated to commen@nd continuing in the programme. Analysis
and interpretation identified that three contexfaators (‘group exercise’, ‘type of exercise’
and ‘delivery format’) increased confidence in penfing the programme and motivation for
continuing. These factors contributed to prograneffieacy, broader outcomes and adherence.
Participation in the programme (intermediary fartompacted physical, social and mental
health dimensions of QOL. ‘Positively impacts dimiems of QOL’ was identified as the
primary theme because of its centrality, freque&guorence and good connections to the other
categories. In a cyclical manner, the physicalisd@nd psychological benefits of participation
motivated ongoing programme participation and tethtreased overall activity levels (Figure
9-4). The two contextual features, ‘group exercéal ‘type of exercise’ also directly impacted
on the participant’s physical, social and psychi@algfunction, as was reported in the

interviews.

The starting theory, while not intended to provédeill explanation, identified important parts
and assisted understanding of relationships betthexme parts, thereby adding richness to the
study. Notably, the theory increased understandirige relationship between the intervention
and dimensions of QOL. However, the study alsotifled individual variation in the
mechanism for change in QOL. For example, findinggcated that changes in physical
function were important to some participants, wherethers placed more emphasis on social
benefits. This may, as suggested by McAuley andlggi998), have been influenced by the

outcome(s) of greatest concern to the individual.

Chapter 3 of this thesis highlighted the need diothier qualitative research examining the
process of fall prevention interventions. Overthig starting grounded theory of the present
study, based on the views and experiences of rdepts) increased understanding of
programme processes and outcomes. It was intehdethe insights gleaned would assist in
refining and developing the current programme aifiokin the development of future fall
prevention programmes. Moreover, it is likely thettorporating varied qualitative methods
across future fall prevention trials may increasdarstanding as to the most beneficial

gualitative approaches for the collection and asialgf data related to intervention processes.
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Figure 9-4: A starting grounded theory of the intevention: Processes and outcomes
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9.5 Summary

Interview transcripts from participants, voluntearsl physiotherapists were analysed and
interpreted. As a final part of the research, gisgagrounded theory was presented to assist
understanding of the intervention’s processes amcbmes and the interconnectedness of the
parts to the whole. Attributes of the interventidantified as ‘group exercise’, ‘type of
exercise’, and ‘delivery format’, were recognisedbost participant confidence in performing
the programme and motivation for continuing. Pgréiton appeared to impact the physical
function, social function and mental health dimensiof QOL. From the provider’s
perspective, several barriers and facilitators videatified to programme delivery. Facilitators
enhanced the ease and confidence with which plngsimpists were able to provide the
intervention. The experience of delivering the pamgme built local capacity to provide future

fall prevention programmes.
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CHAPTER 10: DISCUSSION AND CONCLUSION

10.1 Introduction

The preceding chapters have reviewed, synthesrs®dhtegrated a wide range of literature and
provided the conceptual and methodological aspedtse present research. They have
presented the analysed and interpreted data glédaomedhe study. This chapter draws together
the quantitative and qualitative aspects, to p@@summation of the whole study and address
the research aims. It discusses the main pracicdtibutions, considers the study limitations

and provides suggestions for future research.

The primary aim of this study was to examine tHati@nship between participation in the
exercise programme and measures of fall risk factbaddressed the question ‘Will a balance-
training exercise programme significantly reduderfsk factors for community-dwelling rural
older people?’ The secondary purpose was to expludeanswer the question, ‘What were the

programme’s processes and outcomes?’

10.2 Overarching summary of the findings

The present research makes an important contribtdithe literature. It does this by being the
first RCT with an embedded qualitative study toraexee a fall prevention exercise programme
implemented in a rural Australian context. Bothmjitative and qualitative methods were
important to the study aims and contributed tomm@hensive understanding of the

intervention.

The RCT demonstrated that a 13 week exercise progeasignificantly decreased risk factors
for falls and suggested a trend towards reductidhe incidence of falls. These findings add to
growing evidence that this type of balance-trairémgrcise programme is effective in reducing

risk factors for falls.

The qualitative study yielded important insightecerning what was most valued by elderly
rural persons and reasons they wished to partecipahe programme. In particular, it identified
social isolation and lack of transport as key issioebe addressed in order to improve QOL. It
also highlighted that anticipated and actual bésefiQOL were important motivators of

uptake and adherence. Moreover, the qualitativeystssociated specific programme attributes
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(group exercise, type of exercise and delivery &djrwith promoting QOL, self-efficacy and

adherence.

This study demonstrated that the intervention weasible for implementation in a rural context.
It highlighted barriers to implementation that weneectly related to or magnified by the rural
context. Barriers identified included; limited resces to provide the programme, little
physiotherapist experience in fall prevention dr&reed to canvas management approval. The
five main facilitators to implementation were; hayia coordinator, packaged programme,
professional network, volunteer assistants andirieguminimal equipment. These facilitators
addressed identified barriers by increasing thesioliyerapists’ confidence and capacity to

deliver the programme.

10.3 Preventing falls in rural contexts

Around 32% of Australians live in rural and remateas (Australian Institute of Health and
Welfare, 2008a). One of the most striking dispasitbetween rural and metropolitan areas is the
limited access to, or reduced availability of, lieakrvices (Australian Institute of Health and
Welfare, 2008a, 2008b; Bourke et al., 2004; Lar2002; National Rural Health Alliance,

2005). Hence, research is needed to address Iesalés and determine models of service

delivery that will work effectively in rural commiires.

Falls among the elderly is a serious public headitcern because of its frequency, associated
morbidity, mortality and health care costs espécighen viewed in the context of projected
demographic changes over the next 30 years. Ralla particular problem in rural Australia,
where the ageing population is more marked. Theaith is generally poorer and they have less
access to health services. Furthermore, uniquextua factors are likely to necessitate novel

approaches to fall prevention in rural areas (Maid\geing Research Institute, 2004).

Impaired balance and mobility has been identifiedtae of the strongest risk factor domains for
falling (Lord, Sherrington, Menz, Close et al., ZB). There is evidence that balance-training is
effective in reducing rates of falls in communitylling older adults. However, further

research is required to elucidate programme comysnportant for preventing falls.

Worldwide, despite the growing body of knowledgéd aridence on fall prevention exercise
interventions, clinical practice has lagged belf@ldbse et al., 2003; Tinetti, 2001). Hence, a

remaining challenge is to incorporate fall preventexercise programmes into everyday
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clinical practice, with good effect and acceptafiRleem et al., 2003; Close, 2005b; Elley,
2008). Notably, gaps in evidence and practice agnified in rural contexts, where a paucity
of studies has investigated fall prevention exerpigrammes. In particular, no RCT has
investigated the effectiveness of a single intetiearfall prevention exercise programme in a
rural Australian context. Two published multi-comgat rural Australian studies, which
incorporated an exercise component, provide sosiglits but little specific guidance in terms

of implementation (Brown, 2004; Kempton et al., @D0

Findings of the present study indicate that thiepia@vention intervention was effectively
implemented via a hub and spoke model into a rafgeral communities across the upper
Hunter-New England region of NSW. Furthermore, disvimplemented into real life clinical

settings, incorporating usual physiotherapisth@tidcal hospital.

One hundred and fifty persons were recruited. Megage age of participants was 77 years.
Most participants were female (82%) and lived iretegently (93%) in the community. The
complexity of participants’ medical problems walleeted in their average number of co-
morbidities (5.4) and number of medications (5T®ese findings are consistent with
demographics described elsewhere. In particulargrtedian ages for Australia’s rural areas are
generally higher than for the cities (Australiarr@®wu of Statistics, 2007). Nationwide there are
more women than men in the 65 years and aboveragkdi (Australian Bureau of Statistics,
2008b). Around 94% of Australians aged 65 yearscued live in private dwellings in the
community (Australian Institute of Health and Wed#a2007). Rural dwellers have poorer
health than their city counterparts, reflectedengyally higher levels of disease and morbidity
(AIHW, 2008a; Welch, 2000).

10.4 Effectiveness of the intervention

The present study found a significant between-guditiprence in both primary outcome
measures; PPA composite score (a measure of ofadtallisk) and BBS score (a measure of
different aspects of balance). Previous similadissifound a between group difference of
around 0.3 in the PPA (Liu-Ambrose, Khan, Eng, danst al., 2004; Vogler et al., 2009). This

study showed a larger between group differencet0.4

Of interest was that only a small difference in B&S score was detected. According to Blum
and Korner-Bitensky (2008), while the BBS gener&lig strong psychometric properties for

assessment of balance across a range of populatioresy not detect meaningful changes when
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used to assess persons who have mild balance mma#irinterestingly, Salback et al. (2001)
found a large ceiling effect and results of thespre: study indicated a ceiling effect. Our
participants lived independently in the communithjch implies a relatively high level of
function. So it is possible that the BBS faileditgect some clinically meaningful
improvements, beneficial for independent living &idure participation. However, because the
BBS examined functional tasks, a change in scoe) & only a small difference as in the
present study, was expected to represent imprdviéity dor real life activities. Interestingly,
gualitative findings showed participants noticeghioved physical function (e.g. balance and
coordination) that translated into increased funmal abilities and they felt this was of benefit
to them. Qualitative findings were supported bymses to closed interview questions. For
example, 86% of participants reported that as @treédoing the programme, their balance had

improved.

Given the possible ceiling effect of the BBS, Bland Korner-Bitensky (2008) suggest
clinicians consider complementing the BBS with oth&lance measures. Similarly, findings of
the present study highlight the importance of usimgnge of quantitative balance measures as
well as qualitative methods to investigate outcoofdall prevention exercise programmes in

community-dwelling older adults.

The present study also showed significant betweenmdifferences for several secondary
outcome measures; average knee extensor streagthyéaction time, sway on foam with eyes
closed, choice stepping reaction time and timeaddste one foot. Furthermore, for several
outcome measures there was an indication thahtaesention had a greater effect in people

with lower baseline scores.

The RCT was not powered to show an effect on &g, However, falls were measured to
assess for adverse events, and so trial data beulded in future meta-analysis. Results
showed a trend for a between-group differenceémptioportion of people who had one or more
falls in the follow-up period, but this was notti&tcally significant (odds ratio from logistic
regression model 0.53, 95% CI 0.27 to 1.03, z 87-1p = 0.061). There was also an indication
of a lower rate of falls in the intervention grocgmpared to the control group (IRR 0.92, 95%
Cl10.51to 1.63, z=-0.30, p=0.767), but this resds also not statistically significant. These
results point to the need for a further, largedgtwvith the power to detect change in falls.
Importantly, no major injuries were related to gnegramme, only minor musculoskeletal

discomfort, indicating that the intervention wagesar elderly persons.

184



There is currently limited evidence identifying ttedative benefits of specific exercise
programme components for optimal fall preventioac&nt systematic reviews and meta-
analyses (Lord, Sherrington, Menz, Close et aD7PQ Sherrington, Whitney et al., 2008)
identified balance-training as a common threadxef@se programmes that effectively
prevented falls and found good evidence to suppoexercise doses0 hours. There was also
some evidence to support tailored intensity. Neigregression or functional task training had
distinguished ‘successful’ from ‘unsuccessful’ pagmes (Lord, Sherrington, Menz, Close et
al., 2007b; Sherrington, Whitney et al., 2008).

Although balance-training is increasingly beingagised as an important feature in fall
prevention exercise programmes, a range of digpasadrcise activities have been included
under the umbrella of balance-training (NationablRuHealth Partnership, 2005b). The present
findings support the use of a balance-training @gerprogramme in reducing fall risk factors.
Furthermore, the results support the inclusiorpetic exercise components within a balance-
training exercise programme, in particular; taitbnetensity, progressed difficulty, functional
task training, regular supervision and a relativegh dose of exercise (approximately 33 hours
over 13 weeks / 90 hours over one year). Howevethér research is needed to determine the

individual effect of each component.

Given that occasions of exercise waned over theesating months, research is required to
determine ways of continuing this or a similar perg, in order to promote the ongoing
physical and psycho-social benefits. Robertsoh €2@01) demonstrated that a tailored
exercise program delivered by specifically trainedses within general practice was effective
for reducing falls. Given the shortfall of ruralysiotherapists, perhaps the positive trend seen
in the present study could feasibly be continuecbhmmunity groups led by specifically trained
health professionals, such as nurses and exettys@opogists, supported by volunteer
assistants. As demonstrated by Robertson et alj3t/siotherapists could play a role in

training these instructors and contribute to thegpmmes on a consultative basis.

10.5 Study design issues

10.5.1 The mixed methods design
Whereas the majority of fall prevention exercidelivention studies have used quantitative

methods, this single complex study was based oixednmethods design. Consistent with an
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embedded experimental model, the RCT addressestutig’s primary aim and the embedded

gualitative study addressed the study’s secondamyose.

The underlying logic of mixing methods was thatimei a quantitative nor qualitative method
would have been sufficient in and of itself to eaptthe trends and details of the intervention.
Used together, these methods were expected to eomapt each other, adding depth and
breadth to the study, thereby providing a more detepunderstanding. In particular, inclusion
of the qualitative study was intended to portrastippants’ and providers’ actual experience in
ways the quantitative aspects of the study coutdMoreover, the use of multiple data sources,
with respect to person and site, promoted a riaheount and elucidated the practice contexts
of the intervention, providing useful informatioor fothers wishing to translate and transfer the

findings to their practice settings.

In interpreting the findings, limitations assocateith the qualitative inductive approach must
be acknowledged. First it is important to note thi qualitative study explored perceptions
and experiences of those involved in a fall preleenéxercise programme implemented into the
upper Hunter-New England, as an example of a no@munity. The variation within the
present study, in terms of both participants artiihggs, was anticipated to enhance
transferability and contribute to the body of knedde on rural fall prevention exercise
programmes. However, qualitative studies undertak@ther settings, with other participants
and providers, may present a different picture.déefurther research across a range of rural

communities and settings is required to extendibdy of knowledge.

Second, important programme components and outcamesidentified by subjective
synthesis rather than between group differencesleiis approach allowed speculation about
components and outcomes, there is need for additev@luation. Future research could build
on these qualitative findings and experimentallgleate the relative effect of programme
components on outcomes and adherence. Third, dugdtget and logistic constraints, the
researcher undertook all interviews. This proma@usistency but may have adversely
impacted findings. For example, respondent repoayg have been influenced by a desire to
please the researcher. Therefore, future studigsmmzefit by assigning an independent person

to conduct the interviews.

10.5.2 The RCT design

Several strengths of the RCT design promoted mgauliresults. First, because functioning is

complex in older people (World Health Organisatjdhijs study incorporated a number of tests
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to measure the effects of this exercise programmdifterent aspects of health and physical
function. Second, the study design controlled fanynthreats to internal validity. After
baseline assessment, an off-site physiotheramidbraly assigned participants to the
intervention and control groups using computer geied random numbers (i.e., a concealed
randomisation procedure). The similarity of groapbaseline for all demographic and health
status variables demonstrated effective randomisafissessors were blinded to group
allocation. Analysis was performed on an intentiotreat basis. As many people as possible
were reassessed, including those unable to contplefall assessment and participants who
had complied poorly with the exercise programmaetteu, the RCT recorded a low drop out

rate (7%) at follow-up assessment.

Third, several design features were intended teease the study’s external validity. A variety

of recruitment methods were used. There were faslusion criteria and most participants
experienced multiple co-morbidities. Participaneyevdrawn from a wide age range and several
geographic locations of varying socio-demographidiles. Moreover, physiotherapists at the
local hospital delivered the programme, indicatimgf it was feasible to be accommodated

under existing workloads and in that particulatisgt

Finally, the study used measurement tools for whkalidity and reliability had been previously
demonstrated. Thus, strategies used to promotmaitealidity gave confidence in the
conclusion that differences between the groups deecto the intervention. Furthermore,
strategies used to enhance generalisability sugdiessults would be broadly applicable.
However, generalisability of the intervention’seifs needs to be determined in other rural

healthcare settings.

There are several limitations to the RCT findirfigsst, a longer follow-up period was needed to
determine whether the effects of the programme weiatained beyond the 13 week period.
Although the incidence of falls were measured @ene year period, time and budget
constraints did not permit assessment of primadysatondary outcome measures past 13
weeks. Hence, future studies with long term follggvare needed to determine whether clinical
improvements are maintained. Second, as is typidall prevention trials, fall data was self-
reported and therefore subject to recall bias.dl lgarticipants in exercise studies cannot be
blinded to group assignment and this may haveénfted outcomes. Finally, the study sample
was predominately female. However, this distribuiiy gender is more reflective of the

population at this age than would be an equal aitrmen and women.
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10.6 Process and outcomes

10.6.1 Quality of life

Older adults identify important components of sssfeal ageing and QOL as good physical,
mental and social function, together with controdl ahdependence. Fall prevention
interventions have been shown to influence mangasmf a person’s life and positively affect
QOL. However at this point in time, research isuiezp to determine the type of fall prevention
interventions that effect QOL and the means by whiey impact QOL. To address this gap in
the literature, the present study looked at thectfbf the balance-training programme on QOL

and explored mechanisms by which the interventigmeicted QOL.

Previous studies indicate that physical functiolayBky et al., 2005; Vaapio et al., 2008), self-
efficacy, and group activities (Fukukawa et alQ0Vaapio et al., 2007) can play a role in the
physical activity-QOL relationship. Findings frofmet present study suggest that the programme
positively impacted physical function, social funotand mental health domains of participant
QOL. The program also positively influenced serfseoatrol and independence, both

important components of QOL for older persons (Bogvkt al., 2003; World Health
Organisation, 2002). Notably, ‘positively impact®L) was identified as the primary theme of
the starting grounded theory, because of its clgteand good connections to other categories.
These findings concerning the effect of the progrenon QOL, to be discussed in detail below,
highlight the need for further in-depth qualitatiesearch to elucidate the relationship between

fall prevention exercise programmes with a soamahgonent and QOL.

Physical function

With advancing age there is increased suscepgilbdifunctional disability (Elavsky et al.,
2005) and decreased self-efficacy (Bandura, 198i8)recognised that physical activity can
improve functional ability and increase self-effigaConsistent with several studies (McAuley
et al., 2006; Netz et al., 2005; Seeman & Chen2pR0hdings of the present research suggest
that improved physical function and increased sHl€acy often went hand-in-hand. In
particular, quantitative results demonstrated eobamphysical function and reduced risk of
falls. Intervention participants also describedlioyements across a range of physical
parameters (balance being the most commonly aitpdavement), together with a better ability
and increased confidence in undertaking daily ta&kterview, 86% of intervention

participants reported improved balance and 80%tkaylwere less frightened of falling.

188



Moreover, many participants reported to have iredaheir overall activity levels and some

reported renewed uptake of ADLSs, such as houseamdikgardening.

Findings of the present study support the hyposiisit balance-training is likely to increase
confidence in balance. This in turn may have ber@fconsequences for activity levels and a
positive effect on physical functioning, fall riskd QOL (Rizzo, Baker, McAvay, & Tinetti,
1996; Yardley, Donovan-Hall et al., 2006). Findirmjshe present study also lend support to
recommendations that prevention interventions fdemadults at risk of functional decline and
falling attempt to simultaneously improve physittaiction and confidence (Liu-Ambrose,
Khan, Eng, Lord et al., 2004; National Institute ftealth and Clinical Excellence (NICE),
2004b; Tinetti et al., 1994).

Interestingly, although the qualitative findingsnted to improved physical function and
performance on ADLSs, no between-group differenc&li. scores on the Guralnik
questionnaire were detected. As most participawved independently in the community and
were fairly high functioning from the outset, itgessible that the Guralnik questionnaire was

not sensitive enough to detect changes in the tyanid/or quality of participants’ ADLs.

Social function

Older people view social contact as an importantanent of successful ageing and QOL.
However, they often miss opportunities to engagsirial networks, due to poor functional
ability, reduced self-efficacy and self-imposedatt limitations (Ward-Griffin et al., 2004).

The large distances and poor availability of pubasport which characterise rural Australia
(National Rural Health Alliance/Aged and Commurtigrvices Australia, 2005; Wakerman &
Humphreys, 2002) have the potential to magnifya@ssaf social isolation. Over three-quarters
of participants in the present study lived aloneal@ative findings highlighted lack of
companionship and opportunities to socialise, dedtified social isolation as a major issue. As
earlier indicated, these findings suggest thatat@blation may be worthy of special

consideration in future rural fall prevention sesli

The inclusion of a social component assisted imesfing issues of loneliness and isolation,
and contributed strongly to programme outcomesablgi the social aspect turned out to be
one of the most highly valued elements of the @ogne. Participant comments described
connecting with others, the importance of relatitps formed, and inferred a sense of
belonging. Reciprocity was a noteworthy featurénefgroups; participants and providers took
an interest in each other, shared broader aspktttsiolives, and gave and received support.
The WHO (2002) contend that older people seek imatbpendence and inter-dependence. It
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seems the social element of the present programovedpd a forum for inter-dependence and
the exercise programme contributed towards maimigindependence. Findings of the social
benefits and enhanced social function that stenfnoad the programme support
recommendations that persons designing fall prev@programmes in the future should
promote the social value of such programmes (Natimstitute for Health and Clinical
Excellence (NICE), 2004a) and consider avenuesdntinued implementation in the

community.

Mental health

Increased proficiency for daily activities coulchceivably impact participants’ perceived and
actual ability to cope, as well as be in contral ardependent. Many participants reported
increased confidence and ability in undertakindydaitivities. Several participants described
how increased confidence in their abilities hadttezin to feel more in control of their situation
and their lives. These findings were consistent pievious research, highlighting the potential
of fall prevention programmes to act as a resourgeomoting independence (Commonwealth
Department of Health and Aged Care [Marketing Ctiasay Network Inc], 2000; Stead et al.,
1997; Yardley, Bishop et al., 2006). Moreover, thésdings suggest it may be advantageous to
design fall prevention exercise programmes so asatxkimise perceived control and

independence, and use these as selling points prberoting such interventions.

Quiality of life

As discussed above, the qualitative findings indi¢hat the programme positively impacted
domains of QOL. Despite a trend towards improvenoarthe SF12 (physical component scale
1.65 (-1.22 to 4.52), p=0.257), the RCT detectedignificant between-group differences in the
SF-12. However, it is widely acknowledged that éhare inherent difficulties in measuring

QOL. In particular, QOL has been poorly defined\{ling, 1995; Bowling et al., 2003; Hass,
1999; Vaapio et al., 2008), and is a highly indiidticoncept that cannot be adequately assessed
using standardised measures (Higginson & Carr, 20@deed, Lin et al. (2007) argue that

statistical significance of change in QOL scoreglies little about the clinical significance.

Although the SF12 is a commonly used health relgtedity of life scale and recommended as
an outcome measure in fall prevention studies (Letrd., 2005), the SF12 was developed for
generic use. It cannot be assumed that generitimsnts will perform well in an older
population. In particular, generic instruments mags items which elderly people rank as
important (Bowling, 2005; Vaapio et al., 2008). leaample, the SF12 contains just one item
related to the social dimension of QOL. Yet oldeogple identify social function as a key aspect
of ‘successful ageing’ (Bowling et al., 2003; Bowgiet al., 2007; Phelan et al., 2004; von
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Faber et al., 2001). One of the most consistedirfgs of the present study was the extent to
which participants reported to have enjoyed anctfien from the social aspects of the
programme. These findings support Bowling’s (199%)gestion that a qualitative approach
may be one means to overcome some of the shodfadlsandard QOL instruments. The
present findings also fit with Vaapio and colleagj €008) recommendation that fall
prevention studies use both quantitative and cuialg methods to evaluate an intervention’s
effect on QOL.

Overall, the trend towards improvement on the Sph¥sical component scale) and
improvements in QOL indicated by the qualitativedst are important findings worthy of
further investigation. Use of a mixed methods desiguld assist understanding of programme
impacts on QOL. For example, future quantitativeesech using a larger sample size may
demonstrate a statistically significant improveniarthe SF12. Alternatively, the SF36 may be
more sensitive to change. Additionally, future dfaéive research using in-depth interviews,
with questioning going beyond the immediate progrentould explore longer term program

impacts on QOL.

10.6.2 Building self-efficacy

Efficacy beliefs can be changed (Clemson et aD428ing et al., 1992; Tennstedt et al., 1998)
and although little researched, the applicatioaffi€acy-building strategies to fall prevention
exercise programmes has the potential to positivaehact outcomes. The present study did not
actively target self-efficacy. However, severalgraamme components incorporated Bandura’s
(1982) efficacy-building strategies and the qualigafindings suggest this programme built
self-efficacy. Participants spoke of improved dpifor everyday activities and referred to or
inferred increased confidence in undertaking evayytdsks. Few fall prevention trials have
specifically aimed to build self-efficacy (Cheal@emson, 2001) and findings of the present
study suggest that Bandura’s theory (1982) maehbdily applied to fall prevention exercise

programmes.

Exercise prescription
Findings of this study consistent with Bandurasdty (1986), the findings of Cheal and
Clemson (2001) and Tinetti et al. (1994), sugdest training promotes self-mastery
experiences which foster the development of séifafy. Furthermore, specific programme
components (tailored, progressed, and functionalaese) were implicated with mastery
experiences. Tailoring and progression helped pitelexercises at a suitable level, safe yet
challenging. Lorig (1986) and McNeill et al. (2008¢ntified that goal attainment increased
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confidence and motivation. Findings of the presémdly found that goal attainment and the
progression from easier to harder variations detnatesl improvement and may have assisted

to build self-efficacy.

Bandura (1995) recommends practice and mastery atceal life circumstances. Moreover,
functional training has been recommended as a nteandimise performance on everyday
tasks (Carr & Shepherd, 1998). The present stuslytiiied that a particular benefit of
functional exercise was that it provided opportiesifor mastery experiences on everyday

activities.

Bandura (1997) also proposes that regular execaisect as a powerful source of efficacy
information. It is plausible that the relativelyghiexercise dose achieved by combining class
and home programmes, and the regular opportufitigeractice afforded via the home

programme (Lorig, 1986), promoted mastery expegsrand helped build self-efficacy.

The affective experience of the exercise

A person may experience positive affect througligpating in exercises (McAuley et al.,
2003) and use information about their physiologazad emotional states to judge their
capabilities. This information can help to stremgtiperceptions of capabilities, and influence
subsequent behaviour (Bandura, 1997). The pregeht’s findings, consistent with those of
Clemson et al. (2003), suggest that the affectypmeence of the exercises had been an
important aspect of the programme. For exampleicgaants described better balance, feeling
stronger and increased coordination. Others spo&etdahe decreased physical impacts of co-
morbidity. Such improvements appeared to motivattigpants and conceivably contributed to

increased self-efficacy.

Group exercise
There is ongoing controversy as to whether falvengion interventions are best delivered on a
group or individual basis. The present study’sifigg highlighted several means by which
‘group exercise’ may have contributed to increasslfiefficacy. First, the group sessions
provided access to supervision, feedback and eagemrent, which promoted correct technique
and optimal challenge and safety. This is importatiause to be effective, fall prevention
exercises need to safely challenge balance (Sh@rinWhitney et al., 2008). Access to
supervision and support also helped address canoépersons with pain or mobility
limitations. According to Leveille et al. (2003knsons in these circumstances may need to be
convinced about the safety of the exercises andrligonment. For example, Leveille et al.
(2003) recommended a volunteer escort when undegialew exercises. In the present study,
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numerous respondents commented on the benefiesvofdha volunteer assistant ‘shadow’

some of the less physically able participants.

Performing exercises in a supervised class envieomiiouilt participant confidence to continue
at home, thereby permitting access to an increasiedhe of exercise. Furthermore, correct
technique, optimal challenge and safety were likellgave promoted mastery experiences,
thereby building self-efficacy (Bandura, 1986, 1995

Second, it has been suggested that positive aligtieteedback from facilitators and peers can
encourage people to try harder and promote salfagf§ (Bandura, 1986; Bandura, 1997). At
the group session, participants were provided wétival encouragement and recognition of
their achievements (see Chapter 9 section 9.1h3.mMotivated performance and may have
contributed to enhanced self-efficacy (see Chapstarction 9.2.3). Third, it seems the social
support and positive affect generated from ‘groxgreise’ contribute to enhanced self-efficacy.
This is consistent with information that pleasatgeriences can strengthen beliefs about
capabilities and be conducive to growing self-gffic (Bandura, 1997). Fourth, Bandura (1982)
argues that efficacy may be influenced by the egpee of witnessing another. Volunteer
assistants and physiotherapists recounted thatiparits had watched others perform an
exercise and gained confidence to ‘have a go’ tkéres. Hence, it is plausible that witnessing

others at classes contributed to enhanced setiaeffi

An empathetic group atmosphere was fostered bycjgamts being in the ‘same boat’ in terms
of age, their experience of co-morbidities and camrocus of the exercise programme.
Bandura (1977b) recommends that to maximise ttreeedf withessing others on building self-
efficacy, the model should have similar charactiessand circumstances to the observer, be
seen to overcome difficult circumstances with deteed efforts rather than ease, and be shown
to have a rewarding outcome. Hence it is plaughdé similarities among participants (being in
‘the same boat’) combined with pitching the prognaerat the right level (via tailoring and

progression) embellished the effect of witnessitigis upon self-efficacy.

In summary, findings of the present study sugdestthe type of exercise (tailored, progressed,
functional), exercising as a group, and the reddyihigh exercise dose (opportunities for
practice), promoted self-efficacy. Interestinglighaugh the present study’s qualitative findings
indicated increased self-efficacy, no significaetvieen-group difference in the FES-I was
detected. Possible explanations include, firskigf tvhile the FES-1 has excellent validity and
reliability (Delbaere et al., 2010; Kempen et 2008; Yardley et al., 2005), some authors have
reported that it is skewed towards assessing pemsith higher levels of concern about falling,
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resulting in a floor effect (Cumming et al., 2000akai et al., 1991; Talley, Wyman, & C.R.,
2008). For example, Arai et al. (2007) in invediilggia similar population to the present study,
found no significant between-group difference i@ BES-I and hypothesised that their
intervention had no apparent effect because theipte of community-dwelling older people
had high baseline FES-I scores. In light of a gmedioor effect, Delbaere et al. (2010)
recommend that additional more demanding balaniétaes be explored. These authors
contend that inclusion of such activities wouldrease ability of the FES-I to track the full
range of concern about falling in healthy olderlediéurthermore, Arai et al. (2007) suggest
the Activities Specific and Balance Confidence (AE8¢ale may have been more appropriate
for use with their cohort. Similar to the FES-letABC Balance Scale is based on the concept
of self-efficacy. However, the ABC includes functé activities from a wider continuum of
activity difficulty, than does the FES-I (PowellMyers, 1995). So it is possible that the ABC

scale may be more suited to use with some highetiftning community populations.

Third, because self-efficacy is situation spediBandura, 1997), fall related self-efficacy
measures tend to be limited by the scope of mghidisks or physical activities assessed
(Fuzhong et al., 2002). Thus, it is possible thatligative methods revealed changes in self-
efficacy not detected by the FES-I. However, gaglie findings may have indicated changes in
both self-efficacy and falls self-efficacy. The FE®easures falls self-efficacy. Hence, changes

in self-efficacy per se, while important, may navh greatly impacted the FES-I.

Yardley et al. (2006) hypothesise that programmeistvemphasise balance improvement
would be likely to increase confidence in balandth wotential positive impacts on activity
levels, physical functioning and fall risk factotsu-Ambrose et al. (Liu-Ambrose, Khan, Eng,
Lord et al., 2004), in evaluating their study ofmen aged 75-85 years with low bone mass
made the point that because fear of falling isy&lpslogical entity and multifactorial in
aetiology, a multidimensional approach such as @oimip an exercise intervention and fall
education may have been more efficacious that esecatone in enhancing balance confidence
in their cohort. Moreover, studies by Clemson e{2004) and Tennstedt et al. (1998) provide
some support for the use of a cognitive componefdli prevention interventions. Therefore
further research across a range of settings isageteddetermine the effectiveness of efficacy-
building strategies in preventing falls and theefiiveness of combining efficacy building

strategies with balance-training exercise to prefadls.

While the present programme focused on functiamdor activities, the Cheal and Clemson

(2001) ‘Steady-As-You-Go’ programme featured outdadiivities and excursions, and found
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enhanced self-efficacy in outdoor fall risk sitoas. Hence future studies may benefit from

including mastery experiences and skill buildingldoth indoor and outdoor activities.

10.6.3 Enhancing adherence
To be of ongoing benefit, fall prevention exerdigerventions must be sustained (Todd &
Skelton, 2004). The present study explored pa#itigxperiences and views of the

intervention to identify barriers and facilitatdos participation.

The low drop out rate of 7.5% in the present stindicated that the exercise programme was
acceptable and enjoyable. The median programméhlevers 12 weeks and median programme
attendance was 10 weeks. Participants were reguisperform the home exercise programme
three times per week for one year. They undertbelhbme exercises an average of three times
per week for the first four months. Interestindhe average weekly occasions of the home
exercise declined steadily from the fourth monthisTdrop-off in adherence to the home
programme correlated with cessation of the exelagses. These quantitative findings lend
support to the qualitative findings suggesting thedup exercise’ and the combined class-

home programme format enhanced participation.

These difficulties with long term adherence, whach consistent with those reported by other
fall prevention interventions (Mclnnes & Askie, 2D0vardley, Bishop et al., 2006), suggest
that programme sustainability needs to be revieavedresearched with further study. In
particular, studies should aim to minimise dropiofperformance of the exercises by providing
ongoing motivation once the initial phase is cortgl&or example, continued participation
could be promoted by relatively low resource demawethods like telephone calls and booster
sessions (Campbell et al., 1999a; Sjosten et@)7;2ZTennstedt et al., 1998). Moreover, studies
which monitor participants over extended periodaslikely to increase understanding about

adherence (Marcus et al., 2000).

Previous studies have identified that poor health as a barrier to participation (Mclnnes &
Askie, 2004; Yardley, Donovan-Hall et al., 2006)th&ugh the definition of poor health is
controversial, several demographic characterigfitee study sample could be considered
reflective of poor health. Notably, of the RCT [j@gants, 78% experienced four or more co-
morbidities, around 60% took four or more mediaaidc0% had fallen at least once in the year
prior to commencement of the study, and 46% rdtent balance as fair or poor. Despite the
extent of health issues, relatively good ratesoofigliance were recorded with the class and
home programme. Thus, it is plausible that spepifagramme attributes facilitated adherence.
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While previous fall prevention studies have nokled extensively at factors affecting
adherence, they have shed some light on the tApieview by Mcinnes and Askie (2004)
found that adherence was boosted by exercisesvablanoderate intensity and moderate
frequency (Mclnnes & Askie, 2004). The present gtsigpports these findings, in that the
exercise programme was of low to moderate intersity moderate frequency, and recorded
relatively good rates of adherence. Moreover, ype bf exercise by virtue of being functional,
tailored and progressed helped address concerus stitability and possible adverse

conseqguence. The following section discusses eapanent.

Type of exercise

Poor health (e.g. co-morbidity, pain, mobility liation) is a commonly cited barrier to
participation. In particular, studies show that@em over the suitability of exercises for the
individual and anxiety about the adverse conseqgeacted as barriers to participation
(Mclnnes & Askie, 2004; Nolan, 2008; Yardley, DoaovHall et al., 2006). Moreover,
unpleasant sensations associated with exercisdemaiaase motivation and self-efficacy (see
Chapter 3 section 3.3.1) (Bandura, 1997; McAulegl t1993; Resnick & Spellbring, 2000).

Generic exercise studies have demonstrated thetisge tailored to the needs of an individual
are associated with higher levels of adherenceifGaMeyers, 2003). Similarly, findings of

the present study indicate that tailoring the esescboosted adherence. Consistent with the
findings of Yardley et al. (2006), the present gtémlind that tailoring assisted the programme
strike a balance of being simple enough not towlkielm but challenging enough to maintain
interest and produce improvement. These qualitditnetngs were supported by quantitative
results. The majority (97%) of participants repdrtieat the programme was easy or about right
in terms of its level of difficulty. Notably, allgsticipants indicated the programme had been of

benefit.

Progressions were an important source of motivdtioparticipants. Attaining goals
demonstrated improvement, thereby motivating pigditts to try advanced versions of the
exercise and continue in the programme. The intgime was based on functional exercises.
Hence, participants perceived that carrying outettercises would assist them to perform their

everyday tasks and this motivated them to practice.

Group exercise

There is ongoing controversy surrounding levelsugfervision required for optimal fall

prevention (Chang et al., 2004) and whether intgrwas are best delivered on a group or
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individual basis. The qualitative findings suggesteral ways in which exercising in a group
contributed to adherence. The group atmosphere thadexercises more enjoyable to perform.
The ‘safe’ and supported atmosphere at classeegkayole in boosting participant confidence
and motivation. Being part of the group also getegla range of social benefits, which were
strong motivators for adherence; to the extentghaéral participants confided that they simply

would not have attended had it not been for theakaspect.

It is recognised that ongoing supervision playsg@portant role in maintaining adherence to
exercise (Hillsdon et al., 1995). In the presentlgt participants were reassured and encouraged
to know they were performing the exercises safely @rrectly. Supervision also brought an
element of accountability, participants were mindfat their progress, particularly on the

home programme, would be monitored at classes.mabis/ated them to practice the home

exercises.

An interesting finding was that the programme pded opportunities for competition between
self and others. Tailoring and progressions peeahisielf-competition. Participants could
improve their performance on a version of the eserand progress to a higher level.
Alternatively, the group situation provided oppaities for comparison and competition with
others. Both forms of competition were reportednasivating. Hence, offering a tailored

programme within a group setting increased oppdréstfor motivation through competition.

Delivery format

The use of a structured programme (weekly classantlary home programme) facilitated
adherence. Participants found it beneficial to remveutine, something definite to undertake.
The class and home programme each provided a solneetivation. Together they generated

momentum which facilitated adherence.

The class required that participants set aside tinagtend, and thereby assisted to complete the
exercises. The home programme was user-friendlyainit was supported by a manual which
reminded participants to perform the exercisesaobw to perform them. All participants

found the manual easy to follow and helpful. Theneaxercises were also convenient because
they negated the need for travel and participaetgable to fit the exercise around their
everyday commitments. Overall, it is plausible tint user-friendly home programme

promoted adherence.

Consistent with other research, participants sas important that the programme not be too
onerous in terms of the time and effort requiredh(fson et al., 2003; Vaapio et al., 2008;
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Yardley, Donovan-Hall et al., 2006). The quantitatiindings confirm that the time demands
were acceptable. The majority of participants (988pprted that the time required to commit to

the programme was about right.

Programme components with respect to outcomes

Interpretation of the qualitative data indicatest th diverse range of benefits motivated ongoing
participation in the programme. It is of interdsttmany of the identified programme benefits
aligned closely with what older people have idésdifas important elements of successful
ageing and QOL (increased physical and social fomctontrol and independence). This link
between the multiple positive benefits of fall pgation programmes and adherence has been
observed in other fall prevention studies (Clemsbal., 2003; Yardley, Bishop et al., 2006).

Findings of the present study suggest that physiaghists working in the field of fall

prevention need to question the basis for thevetgions and outcome measures they employ.
Whereas fall prevention programmes have traditlgriatused on evaluating physical
parameters and rates of falls, older people mayetter served by interventions that aim to not
only reduce risk of falling but to promote independe and QOL. Moreover, careful
consideration of programme design, so as to emghasid maximise benefits in accordance
with what older people consider important aspet@@L, may be the key to enhancing

adherence and ultimately preventing falls.

While findings of this research provide insightia range of important programme
components and outcomes, further research is estjtortease out the components of fall
prevention exercise programmes which maximise adficerand outcomes. Hence, it is
recommended that process and broader outcomesthe agenda for future studies of fall
prevention exercise programmes. It is further satggkthat assessment of these programmes
may benefit from combining quantitative and quélmethods to investigate physical and

psychosocial outcomes, as this present study did.

10.6.4 Implementation

There is a paucity of evidence concerning ruradlfiavention exercise programmes and their
implementation. Close (2005b) emphasises thatalépsionals involved in the care of older
people have a responsibility to apply fall preventstrategies for which there is good evidence.
To assist in closing the gap between evidence eaxtipe it is recommended that barriers to

implementation in local contexts be addressed amdcome. The present study identified
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several barriers and facilitators to programmevegji. These novel findings may assist the

design of future rural fall prevention exerciseeiwentions to achieve desired outcomes.

Barriers to implementation

The three main barriers to programme delivery vedireelated to the rural context. First,
resources, especially time and equipment, werddanMainstream research acknowledges that
the amount and type of available resources infleemplementation. This is a particular
problem in rural areas where there are frequehtbytages of rural health professionals and
practitioners are required to provide services sxtarge geographical areas with limited
resources (AIHW, 2008a; Bourke et al., 2004; NRERBOS).

Second, the physiotherapists perceived that limgtgubrience in the field of fall prevention
impacted their confidence to provide a programmaingtream literature on knowledge
translation recognises that professionals may twbd trained and supported to incorporate
evidence into their daily work (Grol & Wensing, 2#) Leigh et al., 2004). Further, The
National Institute of Clinical Excellence (2004jdaNational Public Health Partnership
publication ‘National Falls Prevention for Olderdpée: 2004 Onwards’ (2004) contends that
workforce training and development is an essepaal of building and supporting the capacity
of health professionals to reduce falls. This p&#icular problem in rural areas because rural
physiotherapists often work as ‘specialist genstsilirequiring them to have a breadth of
knowledge across a wide range of services, whilegbexpert in each service they deliver
(Arthur et al., 2005; Sheppard, 2005). Yet theititgtto provide these services is hampered by
relative professional isolation, and difficultiescassing continuing education due to distance
and cost (Curran et al., 2006; Dade Smith, 2004ljafis et al., 2007).

Third, the physiotherapists reported that obtaimranagement approval acted as a barrier to
initiating a fall prevention intervention. In pamtlar, limited experience and confidence in fall
prevention and limited available time, impactedrtability and willingness to negotiate with
management. This was consistent with the Leiglt. €2@04) finding that the clinician-

administrator divides can impact on a cliniciarbdity to work for change.

Transport has been identified as a key rural hesdtie (Wakerman & Humphreys, 2002). In

the present study transport was identified as amfgrrier to participants accessing the

programme. In the first instance, it is possibl tpeographical distance acted as a barrier to

accessing class venues. While the catchment ardélaefetudy was large, around three-quarters

of participants lived less than five kilometresnfrthe class venues. In fact, only two

participants lived 31 or more kilometres from thiolor spoke venue. As discussed earlier, the
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class-home programme format offered many benéfisvever, for persons residing at a
considerable distance from the class venue, thareegent to attend a weekly class may have
served as a barrier to participation. Researckesled to determine whether special modes of
delivery are required for persons in these circamsts. For example, future research could
investigate the use of telemedicine to delivergadivention exercise programmes (Matjacic et
al., 2009).

In the second instance, limited transport was ddyao access. This finding is consistent with
those of metropolitan fall prevention programmeghhighting access to transport as a barrier to
participation (Cheal & Clemson, 2001; Nitz & Ch@@04). However, limited accessible
transport is recognised as a particular issueral areas (Bourke et al., 2004; National Rural
Health Alliance, 2004; Wakerman & Humphreys, 206&nce, it is recommended that future
rural fall prevention research and clinical prognaes give particular consideration to ensuring
suitable transport is available to access venues.dption may be community transport,

provided free or at subsidised rates to particgant

Facilitators to implementation

Analysis and interpretation revealed five main lfetors to implementation; the coordinator,
packaged programme, professional network, volurassistants and requirement for minimal
equipment. Interestingly, these facilitators aresistent with what Rogers (1983) identified as

the five elements which can influence implementatio

Grol and Wensing (2004c) identified that a leadayiring expertise in the field and play a
central role in communicating the aim and involvihg target group. In the present study, the
coordinator assisted implementation in several wiaygortantly, the coordinator had
developed the programme, inclusive of all resouatekready for use. This saved the
physiotherapists considerable time and effort. fhieeapists spoke of their limited experience in
fall prevention and lack of confidence to delivggragramme. They perceived that provision of

a prepared programme increased their confidendelieer the intervention.

The physiotherapists found it helpful that the climator had liaised with management about
the programme. The coordinator, by virtue of hawdrgerience in the field and time to devote,
was considered well positioned to advocate for cemoament of the programme. Findings
highlighting the important role of the coordinateere similar to those of a rural South
Australian fall prevention study (Brown, 2004). Tktudy identified that it had been helpful to
have had a ‘champion’, preferably of medical oiedllhealth background, committed to the
project and with time to devote to it. Similarlyodre et al. (2008) in their review of Victorian
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fall prevention programmes (2000-2007) identified importance of a key driver, someone
with an ongoing role to support fall preventioniates at a local level. Given the
demographics of rural Australia, perhaps ‘expertsild be responsible for a cluster of

programmes in different locals.

As is common in implementation, the relationshipigen the coordinator and physiotherapists
moved from a ‘hands on’ development role to a ‘lsaoiff consultative relationship (NSW
Health Department, 2001). The study identified ¢hrein means by which the implementation
method countered professional isolation. First,aberdinator provided onsite training at the
spoke sites. There is evidence that outreach ffigssing tuition tailored to provider needs can
assist implementation (Grol & Wensing, 2004b; Sarsisher, 2004; Wensing et al., 2010).
This reduced the time burden to the physiothersplisalso boosted physiotherapist confidence

to deliver the programme because therapists hadisapplied in their own setting.

Second, the coordinator provided ongoing suppoghnne and email, which maintained a
sense of connection, but minimised the need foe timvay from work. Sheppard (2001)
suggests that the development of flexible delivatyication and support may assist in meeting
individual rural clinician’s needs in a timely manFindings suggest that the present
implementation method achieved flexible deliveyeation and support via the site visit and
telephone/email contact, all of which were scheditesuit individual physiotherapist

circumstances.

Third, the physiotherapist network also assistedjamme delivery. The network provided an
opportunity to ‘work together’ on a common prograeyrdespite the geographical distances
which separated physiotherapists. Similarly, Mclyegbal. (1988) found that implementation
could occur through local networks. Interestindiiydings of the present study identifying the
contribution of the coordinator, flexible deliveegucation, and the network are consistent with
Schoo and colleagues’ (2005) suggestion that agatiprofessional network supported by the
regional organisation of resources and infrastmectoay help overcome difficulties associated

with providing adequate professional developmentsarpport to rural practitioners.

The physiotherapists recounted that budget anddonstraints typically limited practitioner

access to additional equipment. They appreciattdiie programme required little additional

equipment and that any specific items they requiveck available for loan. This feature

reduced the cost burden incurred by the physioplyedapartment, augmented the programme’s

versatility and assisted in gaining managementagbr These findings are consistent with

Yates and Dunnagan’s (Yates & Dunnagan, 2001) stiggethat for rural communities, which
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most often lack health resources, low-cost is yikelbe an important feature of successful fall

prevention interventions.

The inclusion of volunteer assistants in progranalesery has been little reported in the
literature. The present study highlights the vale@ontribution volunteer assistants make to
effective programme delivery. From the physiothestspperspective, volunteer assistants
eased their burden and boosted confidence in delg/éhe programme. The majority of
participants (98%) said they liked having volunseassist at the classes. This result was
supported by qualitative findings. Volunteer assitt were seen to make a particularly
important contribution to promoting a positive gpadynamic, and the provision of social

support, supervision, feedback and encouragement.

This study employed a class-home programme formeause it offered several advantages for
use in a rural context. Some fall prevention inéaitions have been delivered exclusively within
participants’ homes (Campbell et al., 1997; Roloert®evlin, Scuffham et al., 2001).

However, rural health services are often requicecbiver large geographical distances with
limited health resources. From the rural providenspective, interventions based solely on
home visits are likely to be time consuming andesgive. Some fall prevention exercise
programmes have been delivered solely as groupesg8arnett et al., 2003; Lord, Castell et
al., 2003; Voukelatos et al., 2007). In the rukaitext limited resources in terms of
physiotherapist’s time and participant accessangport, are likely to impact the sustainability
of this approach. The combined class-home prografomaat, in addition to being feasible for
use in a rural context, produced benefits overabale those of the individual modes of

delivery.

An important outcome was that the programme baibiacity to provide future fall prevention
exercise programmes. Findings identified capaaiiiding strategies which spanned three main
areas. The first area was organisational developoresiructure and addressed the clinician—
administrator divide. The second area concernealires allocation. Specifically, the need for
exercise equipment was minimised and the prepamggamme was provided as a resource
(NSW Health Department, 2001). The third area vea®eiated with workforce development.
Physiotherapists gained experience and confidena®iking with the programme. An
additional benefit was that experience with thégedvention programme built physiotherapist
capacity to work with a range of other client greupherapists considered this of benefit in

their role as specialist generalists.
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Quantitative results showed the intervention waepiable from the participant’s perspective.
The overwhelming majority (86%) said they wouldtbde programme again, if it were offered.
Physiotherapist and volunteer assistant commedisated that programme delivery gave a
sense of positive purpose to providers. All of phgsiotherapists and the majority of volunteer

assistants (94%) expressed an interest in providituge fall prevention programmes.

10.7 Conclusion

The prevention of falls among older persons isteonal health promotion priority. Falls are a
particular problem in rural Australia due to therkeal ageing population and reduced access to
health services. Research is needed to deterngrfalttprevention interventions and models of
service delivery that will work effectively in rdireommunities. Balance-training is effective in
reducing rates of falls in community-dwelling megdotitan older adults. No RCT with

embedded qualitative study has investigated a belaaining exercise intervention to prevent

falling among rural older Australians.

The present study assists our understanding of wbikis well, where and why (Humphreys et
al., 2006) in relation to rural fall prevention esige interventions. The primary aim of this
study was to determine whether the balance-traipinogramme would significantly reduce fall
risk factors for community-dwelling rural older g#e. The programme produced significant
between-group differences for both primary outconsasures (PPA composite score, Berg
Balance Scale score) and several secondary outc@asures (average knee extensor strength,
hand reaction time, sway on foam with eyes closkdice stepping reaction time, and timed
stand on one foot). There was also a between-gtidigence in the proportion of people who
had one or more falls in the follow-up period, this was not statistically significant. These
quantitative results suggest that several progracomgonents (tailored, progressed, functional
balance-training exercise, and relatively high eiserdose) may have contributed to the

effectiveness of the intervention.

The secondary purpose of the study was to shetldigthe programme’s process and
outcomes. Findings suggest that improvements isiplyparameters and self-efficacy
combined to enhance function. These findings, cbtaist with those of Tinetti and colleagues’
(1994), support their suggestion that fall prexamgrogrammes should simultaneously attempt
to improve physical skills and self-efficacy. Finds also linked several programme
components with enhanced self-efficacy. Firstpjiears mastery experiences on functional

tasks were an important aspect of the programmeeanmial to building self-efficacy. Mastery
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experiences led to increased functional ability grechter overall activity levels. Moreover,
mastery experiences appear to have been promotibe mge of; tailored, progressive,

functional exercise and the relatively high exeradsse (opportunities for practice).

Second, ‘group exercise’ generated positive atiect provided access to; 1) social support, 2)
verbal persuasion, 3) supervision, feedback, emgament and, 4) opportunities to witness
others. Positive affect is a recommended strategidilding self-efficacy, so it is plausible that
these factors contributed to enhanced self-efficabird, the affective experience of the
exercises, as well as the physical benefits sudina®ased balance, strength and coordination,
seemed to be an important means of building sétfeely. In summary, findings of the present
study suggest that fall prevention exercise prognasimay benefit from the inclusion of
components to build self-efficacy, in particulaitdeed, progressed, functional exercise, a
relatively high exercise dose and a social asptmtcever, further research is required to

explore the effect of efficacy-building strategésoss a range of settings.

Several authors have recommended the inclusiorso€ial component within fall prevention
programmes (Ballinger & Clemson, 2006; Barlow et B999; Bunn et al., 2008; McInnes &
Askie, 2004, Yardley, Bishop et al., 2006). In firesent study, the social aspect, additional to
promoting self-efficacy, appears to have been #&akfactor in achieving a range of
programme outcomes and good rates of adherenaingmidentified several advantages to the
group situation. Group exercise made the exertssser and lighter’ to do, and thereby
motivated participation. The group situation eneged participants and provided social
connection and support. Taken together, thesenfysdsuggest it may be beneficial to

emphasise social aspects in the design and deldfdayi prevention exercise interventions.

The programme produced benefits beyond improvenieisysical parameters and reduced
risk of falling. It appeared to positively impadtreensions of QOL (physical function, social
function and mental health) and provided a meanstigh participants could pursue their
desire to maintain an active and independent {ifesT hese findings support the suggestion
that programmes which look beyond preventing fatiggromote QOL and independence, may
not only reduce the risk of falling but assist eldeople to age successfully in their terms,
ultimately increasing adherence and decreasing tosociety. Interestingly, the associations
participants made between the programme and promofiindependence are consistent with
reports that older people welcome fall preventivereise programmes because they see them
as a means of maintaining control and independ@@ammonwealth Department of Health and
Aged Care, 2001; Stead et al., 1997; Yardley, Danedall et al., 2006).
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The study recorded favourable rates of adherenitetia¢ classes and first three months of the
home programme. This was assisted by pitching ee=r¢o the needs of participants and
ensuring exercises were not too onerous in terniseaime or effort required. Several means
helped strike this balance. First, the tailoredgpessed and functional components led the
exercises to be challenging and beneficial, yebretly demanding. Second, the class home
programme format was convenient and acceptabterims of the time and effort required. The
class and home programme each offered a sourcetofation, and together provided
momentum for continuing in the programme. Thire, tise of a structured programme,
something ‘set and definite’, assisted to ‘getakercises done’. Last, the programme outcomes
(e.g. increased functional ability, social supgortl independence) were consistent with the

goals of older people and motivated ongoing pauaicon.

Despite several barriers, the programme was effdgtimplemented into a real-life rural
context. Implementation was achieved via a hubspuke model incorporating a number of
facilitating features. The main facilitators wedentified as; a coordinator to develop and drive
the programme, a ready to use package which wasdstvand required minimal resources, and
a professional network supported by volunteer &s#s. The class-home programme format
provided access to a relatively high dose of egeravhile minimising the time, travel and
expense demands incurred by participants and tléhrservice. The experience of providing
the programme built the capacity of physiotherapastd volunteer assistants to provide future
programmes. Good levels of acceptability were iaigid by relatively high rates of adherence
and an interest expressed by the majority of ppéeits, volunteer assistants and
physiotherapists to continue with the programmewelieer, transport was identified as a barrier
to participation and is likely to be an importannsideration in the design of future rural fall

prevention programmes.

There are widely acknowledged difficulties in deliwg rural health interventions and a dearth
of rural fall prevention exercise trials. Findingfsthe present study underscore the value of
using mixed methods designs to investigate falgméon exercise interventions. This study
contributes to the literature by providing an ustiending of the process and outcomes of a
rural fall prevention exercise programme. Thesdifigs may have implications for how future
fall prevention exercise programmes are structaretimplemented into rural clinical practice
so as to maximise feasibility, adherence and ouwsoidowever, research across a range of
rural communities is required to determine the nedfitient and effective means of providing

fall prevention exercise programmes for these pdjoris.

205



In summary, the present study demonstrated thaflesamid acceptable balance-training
programme reduced risk factors for falls in comntydiwelling rural older people of the upper
Hunter New England region of NSW. These findingggast that specifically designed balance-
training programmes hold promise as a feasiblecffiedtive strategy for reducing fall risk

factors and achieving additional benefits in thewang rural older population.
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