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Abstract 

A pre-test, post-test, randomized control study (n=78) was conducted to test whether 

participation in Stay on Your Feet (SOYF), a falls prevention program for community-

dwelling older adults, improved participants’ falls-related self-efficacy and balance.  The 

Activities Balance Confidence (ABC) Scale (Powell & Myers, 1995) was used to 

measure falls-related self-efficacy and the Timed Up and Go (TUG) test (Podsiadlo & 

Richardson, 1991) was used to measure balance.  Participants in both the intervention and 

control groups scored at the higher end of the ABC Scale (range 0-100) at baseline (mean 

76.78 ± 18.91 and 82.46 ± 18.27 respectively) and at follow-up (mean 75.01 ± 19.51 and 

84.10 ± 12.49 respectively), suggesting participants in this study were already fairly 

confident in their ability to manage daily activities without losing their balance.  TUG 

times at baseline and follow-up testing were low suggesting participants had good 

balance.  The SOYF program did not meet its intended objectives of improving falls-

related self-efficacy and balance for participants who received the program.  

Recommendations for changes to future SOYF programming include targeting older 

adults with a history of falls or identified falls risk factors.  The SOYF program was not 

effective for this study group; however, it may work for older adults at higher-risk for 

falls.   
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Chapter 1 
 

Introduction 
 

Falls in older adults are costly, resulting in serious consequences for individuals 

and substantial costs to the health care system.  Accidents have been reported as the fifth 

leading cause of death in older adults and falls account for two thirds of accidental deaths 

(Rubenstein, Powers, & MacLean, 2001).  Approximately 30% of community-dwelling 

older adults experience a fall each year (Alexander, Rivara, & Wolf, 1992; O’Loughlin, 

Robitaille, Boivin, & Suissa, 1993) and up to 50% of these individuals have repeated falls 

(Tinetti & Williams, 1998; Nevitt, Cummings, Kidd, & Black, 1989).  Between 20 and 

69% of falls in older adults result in injury, with serious injuries occurring 5-12% of the 

time (Speechly & Tinetti, 1991; Tinetti & Williams; Tinetti, Doucette, Claus, & 

Marottoli, 1995).   

Falls are associated with increased health care utilization.  In 1994, the direct cost 

of falls and falls-related injuries for those aged 65 and older in Canada amounted to an 

estimated $2.8 billion (Public Health Agency of Canada, 2003).  Older adults are more 

likely to be admitted to hospital from an injury as a result of a fall than any other age 

group.  Over half (56%) of all hospital admissions due to falls in Canada in 1998 and 

1999 occurred in persons aged 65 or older (Canadian Institute for Health Information, 

2001).  Furthermore, hospital admission rates increase with advancing age (Scott & 

Gallagher, 1999), a concern given older adults are the fastest growing population group in 

Canada.  

 Because of the significant morbidity and mortality associated with falls, falls 

prevention initiatives that reach older adults have the potential to provide significant 

health benefits at both the individual and the systemic level.  For the individual older 
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adult, preventing a fall could mean maintaining independence and a sense of control over 

one’s health.  For the health care system, effective falls prevention programs mean a 

decrease in falls-related hospitalizations and admissions into long term care facilities, 

thereby reducing both health service utilization and costs (Scott & Gallagher, 1999).  

Public health agencies have the opportunity to promote health by implementing falls 

prevention initiatives for community-dwelling older adults.  

Kingston, Frontenac, and Lennox, and Addington (KFL&A) Falls Prevention Coalition 

The Kingston, Frontenac, Lennox &Addington (KFL&A) Falls Prevention 

Coalition was established in 1994 in response to concerns raised by the KFL&A District 

Health Council regarding the number of falls in this area.  In 2003, the Coalition received 

funding from the Ontario Neurotrauma Foundation to replicate a community-wide study 

that had been completed in Australia.  The Australian program was a four-year multi-

strategy, falls-prevention program for community-dwelling older adults with the primary 

aim of reducing the number of falls (Hahn, VanBeurden, Kempton, Sladden, & Garner, 

1996).  The program specifically targeted falls-related knowledge, attitudes, behaviours, 

and risk factors.  Components of this population-wide program included enhanced 

community awareness through television and radio advertisements, articles in 

newspapers, literature in the form of a book and calendar, community sessions on falls 

and gentle exercises, home safety checks, and a Falls Expo (Kempton, VanBeurden, 

Sladden, Garner, & Beard, 2000).  Accentuating the clinical importance of population- 

based strategies, researchers reported a significant decrease in falls-related 

hospitalizations in the intervention community compared with a control community at the 

end of the four-year program (Kempton et al.).   
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In keeping with the community-wide falls prevention approach used in Australia, 

the KFL&A program implemented multiple strategies to reduce the incidence of falls 

including media initiatives to enhance public awareness of falls prevention, community 

programs to enhance pedestrian safety (Step Safe), strategies to enhance awareness and 

reduce falls in long term care centers (Taking Steps), presentations about falls prevention 

by peer volunteers to older adults living in the community (Falls Prevention Ambassador 

Program), awareness initiatives to promote the importance of physical activity and the 

availability of community fitness programs (Stay Active), and distribution of falls 

prevention information packages for both acute care health providers (Falls Prevention 

Education and Tool Kit for Acute Care) and community-based health care providers 

(Tool Kit for Health Care Providers).  Of the seven initiatives launched, KFL&A Public 

Health decided to continue with the Falls Prevention Ambassador Program after funding 

from the Ontario Neurotrauma Foundation ended in December 2005.   

The Falls Prevention Ambassador Program is a peer-led program for older adults 

whereby trained volunteers called Falls Prevention Ambassadors (aged 50+) participate in 

awareness-raising activities, education within the community about falls and falls-

prevention, and policy development.  The Falls Prevention Ambassadors received four 

consecutive training sessions on risk factors for falls and falls prevention strategies.  They 

also received training in the delivery of presentations.  In the fall of 2005, the Stay on 

Your Feet (SOYF) falls prevention program was delivered by Falls Prevention 

Ambassadors to community-dwelling older adults.  Refer to Figure 1 for overview of 

SOYF initiative. 
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Figure 1:  Overview of SOYF falls prevention initiative. 
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For the SOYF falls prevention program, KFL&A Public Health adapted an 

existing community-delivered falls prevention program offered by Kawartha Lakes 

Community Care entitled Sage Advice and Gentle Exercises for Seniors (SAGES). 

Information from Kawartha Lakes Community Care (R. Brown, personal communication, 

May 2005) indicated that the SAGES program had the potential to achieve its objectives; 

however, it had not been evaluated using rigorous research methods. 

Similar to the SAGES program, SOYF is a 10-week program within which 

program components are delivered by Falls Prevention Ambassadors, Public Health staff 

and other health care professionals (i.e., Nurse Practitioner, Physiotherapist, Pharmacist, 

and Dietitian).  The group used strategies known to reduce the incidence of falls including 

Tai Chi exercises to improve balance (Gillespie et al., 2003).  Taoist Tai Chi incorporates 

movements involving balance, strength, control, stretching, centering, and relaxing.  The 

SOYF program was offered at KFL&A Public Health in Kingston beginning in 

September 2005.  Refer to Appendix A for the program outline.  

The overall goal of the SOYF program was to reduce the incidence of falls in 

older adults living in the KFL&A area.  Program objectives included improving 

participants’ 1) falls-related self-efficacy and 2) balance through Tai Chi exercises. 

While we expected the SOYF program would be effective in meeting its intended 

objectives, the program had not been evaluated.  The purpose of this study was to 

examine whether the 10-week SOYF falls prevention program for community-dwelling 

older adults achieved its objectives.  

The SOYF falls prevention program used a combined risk factor reduction 

strategy, a strategy known to be effective in reducing the risk for and incidence of falls 
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(Clemson et al., 2004; Gillespie et al., 2003; Tinetti et al., 1994).  While it remains 

unclear what specific components of these combined strategies account for their 

effectiveness, when taken together, they seem to reduce the incidence of falls.  The SOYF 

falls prevention program provided participants with a solid foundation of knowledge on 

falls risk factors and strategies to reduce those risks. The inclusion of education in 

combination with other falls prevention strategies such as exercise has been shown to be 

effective in reducing falls (Clemson et al.).    

Similar to other effective falls prevention programs (Clemson et al., 2004), the 

SOYF falls prevention program incorporated constructs of the Social Cognitive Theory 

(SCT) (Bandura, 2004) and as such, the SCT provided a framework for evaluating SOYF.  

SOYF aims to improve participants’ falls-related self-efficacy through sources thought to 

influence self-efficacy, such as enactive mastery, verbal persuasion, vicarious 

experiences, and psychological and affective states.  While other constructs within SCT 

are known to influence behaviour, self-efficacy has been identified as a key predictor of 

behaviour change (McAuley, Shaffer, & Rudolph, 1995; Resnick & Nigg, 2003).   

The ultimate goal of the SOYF program was to reduce the incidence of falls 

among community-dwelling older adults living in the KFL&A area.  As the timeframe for 

this study was too short to obtain sufficient data to evaluate achievement of this goal, it 

was assumed that improvements in falls-related self-efficacy and balance would lead to 

reductions in falls as reported in other research (Li, Harmer, Fisher, & McAuley, 2004; 

Wolf et al., 1996).  The following research questions were addressed: 

6 



o Does the SOYF increase participants’ falls-related self-efficacy? 

o Does the SOYF program increase participants’ balance? 

Results and recommendations from this study will be used to make modifications 

to SOYF to enhance the effectiveness of this community-delivered program.  
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Chapter 2 

Review of Literature 
 

 Falls can have a significant impact on the health and well-being of the older adult 

(Rubenstein et al., 2001) in addition to substantial health care utilization and costs (Public 

Health Agency of Canada, 2003).  The prevention of falls in community-dwelling older 

adults is a challenge faced by KFL&A Public Health.  In response to the growing need to 

reduce and prevent falls in this area, KFL&A Public Health implemented a 10-week 

multi-disciplinary, combined-strategy falls prevention program called SOYF. 

The SOYF program aims to reduce the incidence of falls in older adults living in 

the KFL&A area.  Program objectives include improving participants’ 1) falls-related 

self-efficacy and 2) balance through Tai Chi exercises.  This chapter will provide an 

overview of the risk factors for falls, the evidence to support the strategies employed by 

the SOYF program, and the use of Social Cognitive Theory (SCT) to guide the evaluation 

of SOYF. 

Risk Factors for Falls and Strategies to Reduce the Risk 

A multitude of risk factors, both extrinsic and intrinsic, contribute to the etiology 

of a fall (Moyer, Aminzadeh, & Edwards, 1998; Tideiksaar, 2003).  Extrinsic risk factors 

predictive of falls include environmental factors such as icy walking surfaces and 

domestic hazards such as loose rugs, slippery or uneven surfaces, poor lighting, cluttered 

environments, and inappropriate clothing or footwear (Cesari et al., 2002; Long, 2003).  

Intrinsic risk factors include advancing age, deterioration in functional ability and health 

status (Cesari et al.), impaired balance and mobility (Lord & Clark, 1996; Rubenstein & 

Josephson, 2002; Tinetti et al., 1995), impaired vision perception (Arfken, Lach, Birge, & 

Miller, 1994), and decreased muscle strength (Nevitt et al, 1989).   In addition, 
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polypharmacy and side effects of medications, particularly psychotropics (Leipzig, 

Cummings, & Tinetti, 1999; O’Loughlin et al., 1993), have been identified as intrinsic 

risk factors for falls.  An increased risk of falling has also been associated with 

psychological factors such as a fear of falling, confusion, and depression (Cesari et al.; 

Donald & Bulpitt, 1999; Tinetti & Powell, 1993).   

Research has recently focused on fear of falling, a significant health care concern 

affecting approximately one quarter of community living older adults (Murphy, Williams, 

& Gill, 2002).  Both individuals with a history of falls and those without (Howland et al., 

1993) can experience the psychological effects of fear of falling, which can impact 

quality of life and functioning of older adults (Arfken et al., 1994; Cumming, Salkeld, 

Thomas, & Szonyi, 2000; Lachman et al, 1998).  A loss of confidence in managing 

routine activities of daily living (Tinetti & Powell, 1993; Cesari et al., 2002), restricting 

or avoiding activities (Lachman et al.), and muscle deconditioning (Hindmarch & Estes, 

1989) have been associated with fear of falling.  

Individuals with multiple risk factors for falls, both intrinsic and extrinsic, are 

more likely to experience a fall (Tinetti et al., 1994).  Many of the intrinsic and extrinsic 

falls risk factors are modifiable if interventions are appropriate and of sufficient duration 

and intensity (Province et al., 1995).  Strategies targeting single risk factors for falls (i.e., 

improving strength, balance, or reducing environmental hazards) have been shown to be 

effective in decreasing the risk of falls (Gillespie et al., 2003; Wolf et al., 1996).  Because 

falls can be the result of multiple and complex intrinsic and extrinsic risk factors, 

interventions aimed at reducing multiple risk factors, using multiple strategies such as 

exercise and home hazard modification have also been shown to be effective (Gillespie et 

al.).   
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The SOYF falls prevention program was designed to target multiple falls risk 

factors including medications, home and environmental hazards, vision, foot wear, 

nutrition, and balance.  Evidence to support the inclusion of these risk factor reduction 

strategies in the SOYF program will be reviewed.  A multi-disciplinary group delivered 

the SOYF program to community-dwelling older adults and the program included Tai Chi 

exercises to enhance balance, a strategy known to reduce the incidence of falls (Gillespie 

et al., 2003).  Multi-disciplinary group members included a Public Health nurse, Falls 

Prevention Ambassadors, and allied health care professionals including a Nurse 

Practitioner, Physiotherapist, Pharmacist, and Dietitian.  The utilization of a multi-

disciplinary or inter-professional approach to falls prevention is supported in falls 

prevention best practice guidelines (Registered Nurses Association of Ontario, 2002). 

Comprehensive falls prevention programs share a similar goal: to reduce the 

incidence of falls and falls-related injuries.  However, there are significant variations 

within programs including the falls risk factors, populations targeted, and strategies 

employed, resulting in conflicting evidence (Gillespie et al., 2003). 

A Cochrane review (Gillespie et al., 2003) was conducted to evaluate the effect of 

interventions targeting a reduction in the incidence of falls in older adults (n=21,668).  

The review’s primary outcomes of interest were the number of falls or fallers and the 

severity of falls.  A large proportion of the studies (47 out of the 62 included in the 

review) examined interventions designed for community-dwelling older adults.  Eight 

other studies were based in long-term care, four in rehabilitation or geriatric settings, and 

three studies examined interventions for participants from various settings.  Research 

evidence was grouped into categories based on the focus of the study: exercise/physical 

therapy interventions, home hazard modification, cognitive/behavioural interventions, 

10 



multiple intervention strategies, and other interventions such as medication withdrawal 

and nutritional/vitamin supplementation.  Interventions fell mainly within two categories: 

exercise/physical therapy interventions or multi-disciplinary, multi-risk factor screening 

and reduction.  The results of the Cochrane review provide some support for the 

effectiveness of strategies used in SOYF. 

Gillespie et al. (2003) concluded community-based programs delivered by a 

multi-disciplinary group targeting multiple risk factors for falls in groups of older adults 

not specifically selected based on risk factors (pooled RR 0.73, 95% CI 0.63 to 0.85) and 

for older adults with a history of falls or known risk factors (pooled RR 0.86, 95% CI 

0.76 to 0.98) are effective in reducing the incidence of falls.  The authors also presented 

evidence for effectiveness of programs targeting single risk factors for falls.  For 

example, participation in a Tai Chi group exercise intervention (RR 0.51, 95% CI 0.36 to 

0.73), home hazard assessment and modification (pooled RR 0.66, 95% CI 0.54 to 0.81), 

and withdrawal of psychotropic medications (relative hazard 0.34, 95% CI 0.16 to 0.74) 

were shown to be effective (Gillespie et al., 2003).     

While the Cochrane Review supports the effectiveness of falls prevention 

interventions in reducing the incidence of falls, the heterogeneity of the studies makes 

comparisons with SOYF difficult.  This literature review will further examine evidence to 

support the effectiveness of strategies used in SOYF.  
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Evidence for the Role of Education in Falls Prevention 

SOYF aims to enhance participant awareness through education of the complex 

nature of falls and falls-risk management activities.  There is a paucity of research 

evaluating the effect of education as a single intervention on falls prevention (Deery, Day, 

& Fildes, 2000; Gillespie et al., 2003).  Evidence exists to support education as an 

effective intervention in increasing older adults’ knowledge of risk factors for falls; 

however, its effectiveness as a solitary strategy in reducing the incidence of falls is not 

supported (Deery et al.; Gillespie et al.).   

 The impact of peer-delivered education sessions for older adults (n=223) on 

knowledge, attitude, and behaviour (Deery et al., 2000) has been evaluated.  Community-

dwelling older adults (aged 60 and older) were invited to attend a 90-minute information 

session on falls prevention.  Peer educators who were trained in falls prevention delivered 

the sessions to groups of 15 to 20 older adults.  The information presented included risk 

factors for falls, falls prevention strategies, and ways to modify home and environmental 

hazards.  Similar to the SOYF program, older adults were encouraged to participate in 

group discussions and complete worksheets on the various topics.  The control group 

comprised a matched sample of older adults living in the community who were not 

familiar with the intervention.  Data on knowledge of falls risk factors and prevention 

strategies, attitude toward falls, and falls prevention behaviours were collected for both 

groups at baseline and again 3 and 12 months post-intervention.  The authors report at 

baseline, participants in the intervention group had significantly greater knowledge of 

falls risk factors and falls prevention strategies; however, this was controlled for during 

analysis.  One year post-intervention, participants in the intervention group were reported 

to have significantly greater knowledge of falls risk factors (p<.01) than the control group 
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(this was not significant at three month follow-up) and had implemented more strategies 

designed to reduce falls (p<.01).  Strategies implemented by participants to reduce the 

risk of falls included installation of safety equipment in the home, removing clutter, and 

purchasing appropriate footwear.  Despite an increase in intervention group knowledge of 

falls risk factors and implementation of prevention strategies, there were no significant 

differences in the number of falls between groups at any time of follow-up testing.  The 

authors propose in addition to the need for larger, randomized studies, education as a 

single intervention may not be effective in reducing the incidence of falls (Deery et al.).   

 The study by Deery et al. (2000) provides evidence to support the inclusion of 

education as a strategy to enhance participant awareness of falls risk factors and promote 

action taking behaviour.  Recognizing the limited benefit of providing education as a sole 

intervention in reducing falls, the SOYF program was designed to incorporate education 

along with an exercise program to enhance balance, a known risk factor for falls. 

Evidence for the Role of Tai Chi Exercise on Balance and Falls Prevention 

A decrease in the incidence of falls has been associated with older adults who 

regularly engage in balance, strengthening, and endurance exercises (Gillespie et al., 

2003; Howland et al., 1993; Wolf et al., 1996).   The SOYF program aims to improve 

participants’ balance through Tai Chi exercises.  Taoist Tai Chi, an ancient Chinese 

martial art, incorporates movements involving balance, strengthening, stretching, and 

postural alignment.  Research to support the effects of Tai Chi exercise on balance and 

reducing the risk of falls for community-dwelling older adults continues to emerge.  

Despite significant variations in participant populations, sample size, balance measures, 

and type, intensity, and duration of Tai Chi exercises described within the literature, Tai 

Chi is reported as an effective exercise for improving balance and preventing falls (Li et 
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al., 2004; Li et al., 2005; Taggert, 2002; Wolf et al.; Zhang, Ishikawa-Takata, Yamazaki, 

Morita, & Ohta, 2005).     

 In a prospective, randomized controlled trial, Wolf and colleagues (1996) 

investigated the benefits of two exercise programs, Tai Chi exercises and computerized 

balance training, compared to a control group.  Adults (n=200) aged 70 and older were 

recruited from the community to participate in a 15-week study.  Testing was completed 

at three different times – at baseline, post-intervention, and four months later.  Baseline 

testing included the collection of information on participants’ characteristics (including a 

depression scale, measure of fear of falling, and self-reported health management), 

demographic characteristics, physical health status, and falls-related variables such as 

history of falls.  Participants in the Tai Chi group met twice a week to enhance 

individualized attention whereas participants in the other two groups met only weekly.  

The Tai Chi group was encouraged to practice exercises twice a day for 15 minutes.   

Participants in the control group were instructed to not change exercise routines and met 

weekly with a gerontological nurse to discuss topics relevant to older adults including 

pharmacological management, coping with bereavement, sleep disorders, and cognitive 

impairment.  Two separate definitions of falls were utilized for this study.  Under the 

broader definition (including stumbles), the study revealed several significant outcomes 

associated with participation in Tai Chi exercises including lower systolic blood pressure, 

reduced fear of falling, and reductions in the incidence of falls (falls incidence RR 0.51, 

95% CI 0.36-0.73, p=.02).  When applying a more stringent definition of falls (discounts 

minor events), the reported risk ratio was no longer significant (RR 0.67, 95% CI 0.41-

1.09, p=.11).  After adjusting for falls risk factors (including history of falls in the last 

year, fear of falling, and difficulty falling asleep), Tai Chi exercises were reported to 
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reduce the risk of repeat falls by 47.5% (RR 0.525, 95% CI 0.321-0860, p=.01).  This 

study was one of the first to identify the role of Tai Chi exercises in reducing the risk and 

incidence of falls.   

More recent literature has provided additional evidence to support the 

effectiveness of Tai Chi exercises in improving participant balance and reducing the 

incidence of falls (Li et al., 2004; Taggart, 2002).  Taggart examined the effect of Tai Chi 

exercises on balance, functional mobility, and fear of falling among older women residing 

in retirement communities.  Functional mobility has been used as a term to describe 

balance and gait maneuvers used in daily life (Shumway-Cook, Brauer, & Woollacott, 

2000).  Using a within-subjects design (participants were their own controls), participants 

underwent three months of Tai Chi sessions, held twice weekly for 30 minutes each 

session.  Data were collected at three points in time: at baseline, after the three month 

control period, and after the three month Tai Chi intervention.  An instructor experienced 

in Tai Chi exercises conducted the sessions.  A number of participants (35%) withdrew 

from the program prior to completion.  Reasons for attrition included changes in health 

status, falls resulting in fractures, changes in commitments, and dissatisfaction with 

exercises.  The Tai Chi intervention was effective in improving participant balance 

(p<.01), functional mobility (p<.05), and fear of falling (p<.01).  The author is cautious 

about generalizing the results to community-dwelling older adults given the attrition from 

the study and that residents of retirement communities have been shown to be overall less 

robust and frailer (Taggart, 2002; Wolf et al., 2003). 

The inclusion of Tai Chi exercises in the SOYF program as a means to improve 

participant balance in order to reduce the incidence of falls is further supported.  A recent 

randomized control study by Li et al. (2004) examined the effect of 26-week Tai Chi 
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program on improving balance and its relation to subsequent falls in community-dwelling 

older adults.  Potential participants (aged 70 and older) were recruited from a local health 

care registry.  Inactivity was a component of the inclusion criteria.  Participants in the 

intervention group (n= 91) participated in Tai Chi exercises for one hour, three times a 

week for 26 weeks.   Participants in the control group (n= 84) engaged in stretching and 

relaxation exercises for the same time and duration as the Tai Chi group.  Data on 

outcomes were collected at baseline, three months into the intervention, upon completion 

of the intervention, and six months post-intervention. Participants in the Tai Chi group 

reported significant improvements in measures of balance (p<.001) and sustained 

significantly fewer falls compared to the control group (p=.007).  This effect was 

maintained 6 months post-intervention.  The authors note limited benefit may be derived 

from Tai Chi interventions that are less than three months in duration (Li et al., 2004).  

Further follow-up analysis revealed participants who showed improved balance upon 

completion of the Tai Chi intervention significantly reduced their risk of falls in the 

following six months (OR 0.27, 95% CI 0.07-0.96) (Li et al., 2005). This study supports 

Tai Chi as an effective exercise in improving balance with the potential to reduce the risk 

of subsequent falls.   

The SOYF program incorporated 10-hours of Tai Chi exercises, a frequency and 

duration markedly less than interventions shown to be effective in improving balance and 

falls reduction.  While Tai Chi exercises have the potential to improve balance and reduce 

the incidence of falls, it remains unclear at this time whether the frequency and duration 

of Tai Chi exercises in the SOYF program will be effective in improving participant 

balance.  Limited research evidence exists to support the effect of 10 weeks of moderate 

intensity Tai Chi exercises in older adults (Scheller, 1996).  In addition, there is a paucity 
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of research using a combined approach of Tai Chi and other falls prevention strategies.  

As impaired balance is a risk factor for falls, it is felt that if participant balance improves 

through Tai Chi exercises and other exercises encouraged in the program, a reduction in 

the incidence of falls will follow (Li et al., 2004; Wolf et al., 1996).   

The SOYF program targets multiple risk factors for falls by incorporating a 

combined strategy of education and exercise.  The evidence for a combined approach will 

be reviewed. 

Evidence for Combined Intervention of Education and Exercise in Falls Prevention 

While enhanced knowledge of falls risk factors is an outcome of education 

strategies (Deery et al., 2000), its effect on reducing falls when it is a sole intervention is 

not supported.  However, when used in combination with other strategies such as 

exercise, education can play a key role in reducing falls (Clemson et al., 2004).     

 A recent randomized control study supports the effectiveness of a combined 

approach program designed to reduce the incidence of falls in older adults.  Clemson et 

al. (2004) examined the effectiveness of a multi-strategy falls prevention program for 

community-dwelling older adults (n=310).  The intervention aimed to reduce falls by 

improving falls-related self-efficacy (self-confidence), and facilitating older adults to take 

control of health behaviours that increase their risk of falls.  Participants were recruited 

based on a history of falling in the previous year.  To meet sample size requirements, the 

researchers extended the inclusion criteria to participants who self-identified they were at 

risk for falls.  Baseline assessments were conducted prior to randomization and included 

demographic information, health status, falls history, and balance and mobility testing.  

Measures of self-efficacy were also examined as a secondary outcome.  Participants in the 

control group received two social visits during the course of the intervention from an 
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occupational therapy student.  Falls or falls-prevention strategies were excluded as topics 

during these visits. 

The intervention, entitled “Stepping On”, was implemented in a small-group 

(n=12 per group) learning environment.  Two-hour sessions were conducted weekly for 

seven weeks and included one session where participants practiced falls-prevention 

strategies in an outdoor setting.  The sessions were facilitated by an occupational therapist 

experienced in the field of gerontology.  Experts in falls prevention addressed and 

reinforced falls-prevention strategies by raising awareness of risk factors for falls, 

targeting behaviours to reduce risk, and encouraging participants to make changes to 

reduce their risk of falling.  Key aspects of the multi-strategy program included 

improving lower limb strength and balance through exercise, and education on 

environmental and behavioural safety, medication management, vision and protective 

devices, and community safety.  Within six weeks of completion of the “Stepping On” 

program, an occupational therapist conducted follow-up home assessments to obtain 

information about any actions participants had taken to reduce the risk of falls during and 

after the falls prevention program.  The occupational therapist also provided assistance 

with any home modifications required to enhance participant safety.  A booster session 

was conducted three months after program completion to review participant 

accomplishments and strategies to enhance compliance with program recommendations.  

Program attendance was high, with 90% of participants attending at least five of the seven 

sessions.  

As the primary outcome of this study was the occurrence of falls, falls were 

evaluated over a 14-month period using participant self-report calendars.  A research 

assistant, who was blinded to group allocation, conducted a follow-up assessment 14 
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months post-intervention.  Follow-up assessment included retesting self-efficacy and 

collecting data on the number of falls as well as participants’ adherence to exercises, and 

home modifications.  Results of the study revealed a significant reduction in the number 

of falls in the intervention group (RR 0.69, 95% CI 0.50-0.96, p=.03).  Participants in the 

intervention group maintained their falls-related self-efficacy while those in the control 

group reported decreased confidence (p=.04) at time of follow-up.    

The results of this study support the effectiveness of combining exercise with 

education in falls prevention programs targeting multiple risk factors for falls.  The 

separate effects of each component of the program could not be established; however, 

when taken together, this program was effective in reducing the incidence of falls.  The 

SOYF program incorporates many of the same approaches as Clemson et al. (2004) 

providing some evidence for the potential effectiveness of the SOYF program to reduce 

falls. 

Theoretical Framework: Social Cognitive Theory  

The SOYF falls prevention program is designed to enhance participant self-

efficacy in managing falls-risk situations.  Social Cognitive Theory helps us to understand 

how approaches designed to enhance self-efficacy can increase the likelihood an 

individual will adopt healthy behaviours or change unfavourable habits.  As such, this 

theory is a useful framework for evaluating the SOYF program.  In addition to self-

efficacy, SCT proposes four other determinants of behaviour change: outcome 

expectations, goals, perceived facilitators to change, and impediments to change 

(Bandura, 2004); however, for the purpose of this study, only the concept of self-efficacy 
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was reviewed as self-efficacy was the only construct identified for evaluation in the 

SOYF program. 

Perceived self-efficacy is the underpinning for an individual’s motivation to 

initiate health behaviour changes (Bandura, 2004) and has been defined as a person’s 

belief in their capabilities to undertake a course of action to attain a desired outcome 

(Bandura, 2001).  Self-efficacy has been identified as a strong predictor of behaviour 

change, both directly and indirectly, through its influence on other determinants of 

behaviour change such as outcome expectations, goals, perceived facilitators to change, 

and impediments to change (McAuley et al., 1995; Resnick & Nigg, 2003).  The 

probability that people will take action to change behaviours and the outcomes they 

expect will depend on their beliefs in their capabilities or self-efficacy to do so (Bandura, 

2001).  The SOYF program aimed to enhance falls-related self-efficacy through sources 

thought to influence self-efficacy such as enactive mastery experiences, verbal 

persuasion, and vicarious learning.  Enactive mastery experiences allowed participants to 

perform Tai Chi exercises targeting improvements in balance with a goal to reduce the 

risk of falls.  Verbal persuasion was used by SOYF program facilitators who encouraged 

participants to take action and make changes in risk factors that would reduce their risk of 

falling.  Participants also received verbal encouragement from peers in the SOYF 

program.  In addition, vicarious learning transpired when participants in the program 

viewed both peer educators and peers perform specific activities such as Tai Chi 

exercises.   

Enhanced knowledge of falls risk factors and improved physical function has 

resulted in improved self-efficacy (Brouwer, Walker, Rydahl, & Culham, 2003; Tinetti et 

al., 1994).  This relationship has been demonstrated in several studies (Brouwer et al.; 
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Cumming et al., 2000; Hatch, Gill-Body, & Portney, 2003; Huang & Acton, 2004; Li et 

al., 2002; Tennstedt et al., 1998; Tinetti et al.; Vellas et al., 1997).  However, the 

reciprocal nature of this relationship can make determining causation difficult (Tinetti & 

Mendes et al.).  Interventions designed to reduce the concerns about falling and 

associated restrictions in activity by increasing falls-related self-efficacy have been shown 

to be effective (Brouwer et al.; Huang & Acton; Tennstedt et al.).   

A randomized intervention study (Brouwer et al., 2003) compared the effect of 

two programs, education and physical activity, on participants’ fear of falling, balance, 

strength, and health status.  Community-dwelling older adults (n=38) with a self-reported 

fear of falling and restrictions in activity were recruited to participate.  Participants were 

excluded if conditions which may affect balance were present (i.e., neuropathy, 

neurological conditions).  After baseline testing, participants were randomly assigned to 

the education group or the exercise group.  Each program was offered in a small-group 

setting (three to five older adults), for one hour weekly for eight weeks.  Both groups 

were facilitated by the same physiotherapist.  The physical activity intervention consisted 

of warm-up exercises followed by low resistance exercises and a cool-down period.  

Participants were encouraged to continue twice-weekly home exercises, and adherence 

was recorded and reported on a weekly basis to the program facilitator.  Participants in 

the education program received information on topics related to falls prevention and 

participants were encouraged to discuss their concerns about falls.  Participants in this 

group also received a manual with educational material and community resources.  All 

outcomes (fear of falling as measured by a balance confidence scale, balance as measured 

by limits of stability or weight shifting ability and walking speed, strength, and health 

status) were measured at baseline, within one week after program completion and six 
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weeks later to determine sustainability of program effects.  The authors reported 

significant improvements in balance confidence for participants in both the exercise and 

education groups; however, a significant correlation between improved balance 

confidence and improved weight shifting ability (balance) was only noted for those in the 

activity group.  These results lend support to the existence of a reciprocal relationship 

between falls-related self-efficacy and physical function and the possibility of reducing 

falls.  Participants in the education group identified greater perceived physical function; 

however, this perception was not a reality at the time of follow-up testing.  The authors 

propose that improvements in balance confidence in the education group may have been 

associated with the psychosocial aspects of the program, resulting in increased self-

efficacy but no change in balance (Brouwer et al.).   

A study by Huang and Acton (2004) examined the effect of a falls prevention 

program on falls, falls-related self-efficacy, knowledge, and environmental risks.  Using a 

pre-test post-test experimental design, 120 community-dwelling older adults were 

randomly assigned to two groups – an experimental group (n=60) and a comparison 

group (n=60).  It is unclear from the study how participants were recruited or whether any 

inclusion/exclusion criteria were used or applied.  Over a period of three months, a 

researcher conducted three separate home visits.  At the first home visit, the purpose of 

the research was explained, baseline data collected, and an evaluation of the participants’ 

environmental and medication status conducted.  At the second home visit (two months 

post-initial visit), participants in the comparison group received a brochure on generic 

falls-prevention information.  In addition to receiving this brochure, participants in the 

experimental group received individualized teaching and a brochure on medication and 

environmental safety based on the individualized assessment at the first home visit.  Two 
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months later, the researcher returned to gather follow-up data on the number of falls, 

medication knowledge, and changes in self-efficacy and environmental hazards.  

Participants in the experimental group showed significant improvements in falls-related 

self-efficacy and knowledge of medication safety, and decreases in environmental risks.  

Results revealed a significant reduction in falls for both groups.   

The positive outcomes of these studies suggest strategies designed to enhance 

falls-related self-efficacy have the ability to meet that goal, promote action-taking 

behaviour (Brouwer et al, 2003), and reduce the incidence of falls (Huang & Acton, 

2004).  The SOYF program combines education and exercise, strategies similar to those 

shown to be effective in increasing falls-related self-efficacy.  As improved falls-related 

self-efficacy has been shown to be a strong predictor of behaviour (McAuley et al., 1995; 

Resnick & Nigg, 2003), it is expected if participants increase falls-related self-efficacy 

through a combined approach of education and exercise, this will lead to action-taking 

behaviour and ultimately, a reduction in the incidence of falls. 

Evaluation Framework 

 This study evaluated whether the SOYF falls prevention program met its stated 

objectives of improving participants’ falls-related self-efficacy and balance.  While the 

fundamental goal of the SOYF program was to reduce the incidence of falls in 

community-dwelling older adults, it was not feasible to include this measure as the 

timeframe allotted for this study was too short to obtain sufficient data to evaluate 

achievement of this goal.  Overall, it was anticipated the SOYF program would have a 

positive effect on enhancing participant’s falls-related self-efficacy and improving 

balance with a longer-term impact of reducing the incidence of falls. 
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Summary of the Literature 

A multitude of risk factors, both intrinsic and extrinsic, contribute to the etiology 

of a fall (Moyer et al., 1998; Tideiksaar, 2003).  Many of the intrinsic and extrinsic risk 

factors are modifiable if interventions are appropriate and of sufficient intensity and 

duration (Province et al., 1995).  Falls prevention programs targeting community-

dwelling older adults are similar in their goal of preventing falls or falls-related injuries; 

however, the heterogeneity of the studies makes comparisons with SOYF difficult 

(Gillespie et al., 2003).   

Interventions aimed at reducing multiple risk factors using multiple strategies are 

effective in reducing the incidence of falls (Gillespie et al., 2003).  SOYF  was a 

community-based falls prevention program for older adults, which was delivered by a 

multi-disciplinary group targeting multiple risk factors for falls.  The targeted falls risk 

factors included medications, home and environmental hazards, vision, foot wear, 

nutrition, and balance using strategies (education and exercise) known to be effective in 

reducing the incidence of falls (Clemson et al., 2004; Gillespie et al.).   

The effect of education strategies as a sole intervention has resulted in improved 

knowledge of falls risk factors (Deery et al., 2000); however, its effect on reducing falls 

as a sole intervention is not supported.  When used in combination with other strategies 

such as exercise, education can play a key role in the implementation and adherence to 

falls prevention strategies (Clemson et al., 2004).  It was anticipated the SOYF falls 

prevention program would enhance participant falls-related self-efficacy by providing 

knowledge of falls-related risks (Brouwer et al., 2003) and strategies to reduce these risks 

such as education combined with exercise (Clemson et al.), and improve participants’ 

balance through Tai Chi exercises and other physical activity encouraged in the program 
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as supported by Wolf et al. (1996) and Li et al. (2004).  Ultimately, it was anticipated, 

based on research findings, the SOYF program would be effective in meeting its stated 

goal of reducing the incidence of falls in community-dwelling older adults living in the 

KFL&A area. 
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Chapter 3  
 

Method 
 

Study Design 
 

The evaluation of the SOYF falls prevention program was conducted utilizing a 

pre-test, post-test randomized control design with delayed intervention for the control 

group.  A control group was included to identify any changes in participant self-efficacy 

and balance that could be attributed to the SOYF falls prevention program.  Approval for 

the research protocol was obtained from Queen’s University and Affiliated Teaching 

Hospitals Health Sciences Human Research Ethics Board (refer to Appendix B).  As the 

falls prevention program was offered through KFL&A Public Health, approval for this 

study was also obtained from that agency.  Table 1 outlines the study schema. 
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Table 1   

Pre-test, Post-test RCT Design 

 

 
Groups               Randomization             Baseline              Intervention                   14-week             Intervention 

                                                                                                                                  Follow-Up 
 

Intervention                R                               O                             X                               O                             - 

Control                       R                               O                              -                                O                            X 
  

Timeline         August-September         September       September-November     December-January      March  

                                     2005                       2005                            2005                   2005         2006         2006       

 

Note. R = randomization to the intervention or control group; O = dependent variable  

measurements; X = application of intervention.  

 

Determination of Sample Size 

Previous research studies examining falls prevention activities (Clemson et al., 

2004; Liu-Ambrose, Khan, Eng, Lord, & McKay, 2004) were consulted to estimate the 

sample size needed to detect a statistically significant difference in effect for this research 

study.  Liu-Ambrose et al. examined the effects of a group exercise program for older 

adults on balance confidence using the Activities Balance Confidence (ABC) Scale.  

They reported improvements in mean ABC scores to be approximately 5 points 

(SD~16.7) on a 100-point scale pre- to post-program.  The authors predicted the 

improvements in balance confidence would have been greater if falls education had been 

added to the exercise program.  As the SOYF program included both exercise and 

education components, we hypothesized that this combination of exercise and education 

would improve balance confidence greater than 5 points on the ABC Scale.  Therefore, an 
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effect size of approximately 6 points (SD 13) from baseline to follow-up in the 

intervention group and an effect size of 8 points between the intervention and control 

group was predicted for the ABC Scale.  A power analysis calculation was completed and 

is included in Appendix C.  With a sample size of 62 (n=31 control; n=31 intervention 

group), the study would have a power of 80.0% to yield a statistically significant 

difference in ABC Scale scores if one truly exists (alpha 0.05).  The test was two-tailed 

indicating an effect in either direction was interpreted.   

While a study with sample size of 62 has acceptable power, it was anticipated 

participants would be lost to follow-up for a variety of reasons including illness, 

hospitalization, relocation, and mortality (Liu-Ambrose et al., 2004).  For this reason, 80 

participants were recruited for this study. 

Population of Interest 

 The population under study consisted of adults aged 65 and older, living at home 

in the Kingston, Frontenac, and Lennox, and Addington area. 

Inclusion/Exclusion Criteria 

 The criteria for inclusion in this research included: 1) adults aged 65 and older, 2) 

living in the community in non-institutional settings, 3) able to speak, read, and write 

English, 4) able to ambulate without assistance, with or without a walking aid, 5) giving 

seven “no” responses on the Physical Activity Readiness Questionnaire (PAR-Q) (See 

Appendix D), or permission from their physician to participate in the falls prevention 

program, 6) willing to attend baseline and follow-up assessments, and 7) able to attend a 

minimum of 5 of the 10 education sessions.  Participants were excluded if they were 

currently enrolled in another falls prevention program.  Refer to Appendix E for 

participant study information and consent. 
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If participants answered “yes” to any questions on the PAR-Q or were 70 years of 

age or older, they were asked to seek approval to participate in the study from their family 

physician (Appendix F).   

Recruitment of Participants 

Eighty community-dwelling older adults were recruited through advertisements in 

community newspapers and flyers in local churches, seniors’ associations, hospitals, 

grocery stores, and other community agencies within KFL&A.   A copy of the flyer is 

included in Appendix G.  Individuals interested in participating in this study were 

requested to contact the SOYF program coordinator.  The program coordinator explained 

the study to potential participants, screened individuals for eligibility for the study, and 

obtained initial verbal consent from participants.  Verbal consent included contacting the 

participant’s physician and sharing and receiving information from the physician if 

physician approval was required.  Written consent was obtained by the investigator at 

time of baseline testing.   

Randomization 

 Eligible participants were randomly assigned to either the control or the 

intervention group of the study by the program coordinator prior to baseline assessments.  

To control for confounding variables, a stratified randomized block design was used to 

ensure random assignment to groups (Dawson & Trapp, 2004).  Using a random numbers 

table, two separate blocks (those requiring physician approval and those who did not) 

using multiples of four were created. Refer to Appendix H.  Using the two blocks, two 

separate sets of opaque envelopes were prepared, one for participants requiring physician 

approval and another for those who did not.  Based on the stratified, randomized block 

design, group allocation was randomly distributed within the envelopes.  When 
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participants were deemed eligible for the study and gave verbal consent, the program 

coordinator opened an envelope from the appropriate set and the participant was assigned 

to either the intervention or control group.  To reduce the risk of contamination, couples 

who were eligible for the study were randomized together.  

Blinding was not feasible as the participants knew if they were enrolled in the falls 

prevention program or not.  As measurements for the intervention group were collected 

on the first day of the SOYF program by the investigator, the investigator was 

knowledgeable of participants’ group allocation.   

Participant Recruitment and Tracking   

Recruitment was conducted over a four-week period.  Eighty community-dwelling 

older adults were recruited to the SOYF falls prevention study.  From the 80 participants 

recruited, 2 withdrew from the study prior to randomization.  In total, 42 participants 

were randomized into the intervention group and 36 were randomized into the control 

group.  Prior to initial testing, 3 intervention group participants and 6 control group 

participants declined further participation in the study. Some of the reasons for non-

participation included being randomized into the control group, changes in health status, 

and changes in commitments. Thirty-four participants in the intervention group and 26 in 

the control group completed follow-up testing for a retention rate of 80.9% and 72.2%, 

respectively. The majority of the participants lost to follow-up withdrew from the study 

due to changes in health status.  Some follow-up testing was delayed by 1 to 6 weeks due 

to inclement weather, changes in health status of participants, or at the participant’s 

request.   
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One participant in the control group was not available in-person for follow-up 

testing but was able to complete follow-up demographic data collection and the ABC 

Scale via the telephone.  The follow-up Timed Up and Go (TUG) test was not completed 

for this participant. While the majority of participants were able to return to KFL&A 

Public Health, a proportion of participants (11.8%) required follow-up testing in alternate 

locations, primarily the participants’ homes.   

All but four control group participants were present for the Falls Ambassador 

presentation.  One control group participant was unable to attend both initial and 

follow-up testing at KFL&A Public Health due to changes in the health of their spouse.  

Testing at both times was conducted in the participant’s home.  Figure 2 outlines the flow 

of participants through the study. 
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Figure 2:  Flow of participants through the study 

Number 
Participants 
Recruited: 

n = 80 

Withdrew: n = 2  
• Unable to Obtain 

Physician Approval 
      (n = 1) 
• Change in 

Commitments  
      (n = 1) 

n = 78 

Randomized 
Intervention Group: 

n = 42 (53.8%)  

Randomized Control 
Group: 

n = 36 (46.2%) 

Withdrew Prior to Baseline Testing: 
 n = 3 (3.8%) 
• Unable to Attend Majority of Sessions 

(n = 2) 
• No explanation (n = 1) 

Withdrew Prior to Baseline Testing:
n = 6 (7.7%) 
• Unhappy with Group Allocation 
      (n = 2) 
• Change in Health Status (n = 1) 
• No explanation (n = 3) 

Baseline Testing (T1): n = 69 (88.5%) 
Intervention: n = 39 (50%) 
Control: n = 30 (38.5%) 

Withdrew Prior to Follow-Up Testing: 
n = 5 (6.4%) 
• Change in Health Status (n = 3) 
• Change in Health of Spouse (n = 1) 
• Change in Family Commitments  

(n = 1) 

Withdrew Prior to Follow-Up Testing: 
n = 4 (5.1%) 
• Change in Health Status (n = 2) 
• Change in Family Commitments  

(n = 1) 
• No explanation (n = 1) 

Follow-Up Testing (T2): n = 60 (76.9%) 
Intervention: n = 34 (43.6%) 
Control: n = 26 (33.3%) 

Intervention Control 
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The Falls Prevention Program: “SOYF - Stay on Your Feet”  

 The SOYF Program was a weekly 2-hour program.  A total of 10 sessions were 

held on topics including an introduction and overview to falls prevention, managing 

health, home safety, foot care, medication safety and alcohol use, nutrition, eye care, 

environmental safety, and physical activity.  To enhance participant balance, weekly 

sessions also included a 45-minute Taoist Tai Chi exercise program.   

Strategies incorporated within the program to enhance self-efficacy included 

increasing participant awareness of risk factors for falls and interventions aimed at 

reducing those risks, group sessions to discuss implementation of interventions within the 

home and external environment, and review of key points at subsequent sessions.   

Program Delivery 

The SOYF falls prevention program was delivered by Falls Prevention 

Ambassadors and a Public Health Nurse.  Guest speakers included a Nurse Practitioner, 

Physiotherapist, Pharmacist, and Dietitian for topics pertaining to health management, 

foot care, pharmacy, nutrition, and physical activity.  

Setting 

 The pre-test and post-test data were collected primarily at KFL&A Public Health 

in Kingston.  When this was not feasible, testing was completed in a location chosen by 

the participant. 

Measurement Tools 

Demographic Questionnaire.  The Demographic Questionnaire (Appendix I) was 

developed to obtain information regarding the participants’ characteristics (age, gender, 

marital status, level of education, history of falls, medical history, prescribed medications, 

and exercise activities) to further understand the sample and allow for comparison to the 
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older adult population of the KFL&A area.  Approximately 14-weeks later, a follow-up 

questionnaire (Appendix J) was completed by participants to obtain information regarding 

changes in health status, changes in medication, and falls since the time of the pre-test.   

Self-Efficacy.  Falls-related self-efficacy measures have the ability to assess the 

level of confidence an individual has in performing activities of daily living without 

losing their balance or falling (Powell & Myers, 1995; Tinetti, Richman, & Powell, 

1990).  Both the Falls Efficacy Scale (FES) (Tinetti et al.) and the ABC Scale (Powell & 

Myers) have been reported as reliable and valid tools to assess self-efficacy related to 

falls and have been shown to be highly correlated (r=.86) (Hotchkiss et al., 2004).  While 

both tools measure falls-related self-efficacy, the ABC Scale contains items that address a 

more complex and wider scope of activities and includes more comprehensive activity 

descriptions (Powell & Myers).  As FES scores in the Tinetti et al. study were clustered at 

the high end of the confidence scale, Powell and Myers suggested the FES may not have 

the sensitivity needed to evaluate balance confidence in higher functioning older adults.  

As a result, the ABC Scale is considered to be a more appropriate tool to assess the 

varying levels of functional ability in older adults (Powell & Myers). 

The ABC Scale rates the balance confidence of the individual while performing 

16 different activities of daily living.  The response scale ranges from 0% meaning no 

confidence to 100% meaning total confidence.  A total score of 1600 is possible.  The 

score can then be averaged over the 16 items to provide a score out of 100 (Powell & 

Myers, 1995).  ABC scores of more than 50 and less than 80 are indicative of a moderate 

level of functioning.  Scores above 80 indicate higher functioning, usually more active 

older adults (Myers, Fletcher, Myers, & Sherk, 1998). 
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The ABC Scale was developed and tested in three phases (Powell & Myers, 

1995).  In the first phase, Powell and Myers asked a convenience sample of clinicians 

(Occupational Therapists and Physiotherapists) and older adults (aged 65+) who were 

receiving therapy to name the 10 most important activities of independent living.  The 

older adults were also asked during which activities of daily living they were fearful of 

falling.  

The second phase involved psychometric testing of the ABC Scale with a 

purposeful sample of older adults (n=60, age range 65 to 90).  The sample was chosen to 

represent both low and high functioning older adults.  Participants underwent a structured 

45-minute interview during which time multiple tools including both the FES and ABC 

Scale were administered to test for convergent and discriminate validity.  The ABC Scale 

was found to have good convergent validity with the physical activity subscale of the 

Physical Self-Efficacy Scale (r=0.63), a 22-item scale that assesses an individual’s 

perception of their physical capabilities and confidence in their physical presentation (i.e., 

appearance) (Powell & Myers).  Both the FES and ABC scores were found to be highly 

correlated (r=0.84, p<.001) (Powell & Myers, 1995).  Discriminate validity was also 

supported by the low correlation of ABC Scale scores with the Positive and Negative 

Affectivity Scale (r=0.12), a scale that measures positive and negative emotions (Powell 

& Myers).  

The third phase of testing involved retesting of the ABC Scale after a 2-week 

period to a subgroup of 21 participants (Powell & Myers, 1995).  Powell and Myers 

reported a high test-retest reliability (r=.92, p<.001) and high internal consistency 

(Cronbach’s alpha .96).  Over a two week period, the ABC Scale was found to have 
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higher test-retest reliability than the FES (r=.92 versus r=.71 respectively) (Powell & 

Myers). 

The ABC Scale was developed to incorporate a wider spectrum of daily activities 

than the FES and has been shown to be a more appropriate tool for higher functioning 

older adults.  As this research examines the effectiveness of a falls prevention program 

for potentially higher functioning older adults, the ABC Scale (Powell & Myers, 1995) 

was used to assess participants’ perceived self-efficacy to manage activities of daily 

living.  Permission to use this questionnaire was obtained from the author (A. Myers, 

personal communication, April 20, 2005).  Refer to Appendix K for the ABC Scale and 

Appendix L for directions for completion of ABC Scale. 

Balance.  Balance impairment has been shown to be one of the most common risk 

factors for falls (Lord & Clark, 1996; Tinetti, Doucette, Claus, & Marottoli, 1995).  For 

the purpose of this study, the TUG (Podsiadlo & Richardson, 1991) test was used to 

assess participants’ balance due to its ease of administration, practicality, and safety in 

community settings.  Refer to Appendix M for test instructions. 

The TUG test (Podsiadlo & Richardson, 1991) measures an individual’s 

functional mobility, a term used to describe daily balance and gait maneuvers (Shumway-

Cook et al., 2000).  The test measures the length of time, in seconds, a person takes to rise 

from a standard height chair (46 cm), walk 3 meters, return to the chair, and sit down.  

Either a wristwatch or a stopwatch can be used to time the test (Podsiadlo & Richardson).   

To evaluate the reliability and validity of the TUG test, a convenience sample of 

60 patients (mean age 79.5 years) from a geriatric day hospital and 10 healthy volunteers 

(mean age 75 years) were recruited (Podsiadlo & Richardson, 1991).  The mean TUG 

score of the 10 healthy volunteers was 8.5 seconds (range 7-10 seconds).  The scores of 
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the day hospital volunteers ranged from 10 to 240 seconds.  The authors reported a wide 

variation in mobility function for participants performing the test.  Based on the findings 

of this study, Podsiadlo and Richardson proposed guidelines for function summarized 

below.  They reported one-quarter of the older adults took between 20 and 29 seconds to 

complete the TUG and fell into a “grey zone”.  These participants varied widely in their 

balance and functional capacities.    

 

Table 2 

Guidelines for Function Based on the Timed Up and Go Test 
 

Guidelines for Function 
< 20 seconds = independent in basic tub or shower transfers and able to climb most stairs 
and go outside alone 
20-29 seconds = grey zone 
> 30 seconds = dependent in most activities 
 
Note. From Podsiadlo, D. & Richardson, S. (1991). The timed “up and go”: A test of 

basic functional mobility for frail elderly persons. Journal of the American Geriatrics  

      Society, 39, 142-148. 

 

To establish inter-rater reliability of the TUG, three raters (a physiotherapist, 

physician, and physician attendant) performed the test for 22 medically stable patients 

who were attending a day hospital.  This test was repeated at a later time (Podsiadlo & 

Richardson, 1991).  An intra-class correlation coefficient (ICC) was used to estimate the 

test’s reliability.   The ICC estimates the average correlation between all potential ratings 

and is based on analyzing variances of participant responses and variances within raters 

(Podsiadlo & Richardson).  Good agreement was obtained between raters in time scores 
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(ICC=.99) and within raters (ICC =.99).  To test for concurrent validity of the TUG, the 

authors compared the TUG score with the participant’s balance, gait speed, and functional 

capacity using existing tools that were known to be reliable and valid.  The TUG 

correlated well with scores on the Berg Balance Scale (r =-0.72; log transformed r =-.81), 

gait speed (r =- 0.66; log transformed r =-0.61), and the Barthel Index of Activities of 

Daily Living (r =-0.51; log transformed=-0.78).  The authors concluded that the TUG has 

content validity given that it measures maneuvers used in everyday situations and 

concurrent validity as the tool compared well with other measures of balance, gait speed, 

and functional mobility (Podsiadlo & Richardson). 

Shumway-Cook et al. (2000) recruited 30 community-dwelling seniors to 

determine the sensitivity and specificity of the TUG.  Participants with a history of falls 

(n=15, mean age 86.2) and participants with no history of falls (n=15, mean age 78) were 

recruited.  Participants performed the TUG test under three conditions: the TUG by itself, 

with the addition of a cognitive task (complete the TUG while counting backward by 

threes), and with the addition of a manual task (while carrying a full cup of water).  

Multivariate ANOVA showed older adults with a history of falls were significantly 

slower than non-fallers in all three TUG tasks.   Because there was a significant 

difference in age between the two groups, the authors conducted a multivariate analysis of 

covariance (MANCOVA) to control for age. Results remained significant suggesting the 

differences were not due to age alone, but were due to balance status.  The authors 

suggest the TUG is a sensitive and specific measure for identifying community-dwelling 

older adults who are prone to falls and can discriminate between fallers and non-fallers 

(Shumway-Cook et al.).  

38 



TUG scores were also found to be highly correlated with the type of mobility 

device used (Shumway-Cook et al., 2000).  Participants able to ambulate without the use 

of an assistive device had a mean time of 9.0 seconds (range 6.4-13.4), individuals using 

a cane took an average of 18.1 seconds (range 14.6-22.3), and those using a front-wheeled 

walker took an average of 33.8 seconds (range 28.3-39.2).  Participants who took 13.5 

seconds to complete the TUG test were classified as fallers with a prediction rate of 90% 

(Shumway-Cook et al.).  This study suggests older adults who take longer than 14 

seconds to complete the TUG test are at higher risk for falls.  Variances in time may 

reflect differences in the populations used in each study.  Shumway-Cook et al. studied 

more frail community-dwelling older adults; however, participants with neurological 

deficits were excluded.  Podsiadlo and Richardson (1991) recruited participants from a 

geriatric day hospital and included participants with neurological disorders.  Shumway-

Cook et al. suggested the TUG is a valid tool for screening the level of functional 

mobility and the risk for falls in community-dwelling older adults.  

 To avoid inter-rater variability in this study, only the investigator completed TUG 

measurements with participants.  A Sportline Stopwatch, model number SP27873K, was 

used to measure all participants TUG Times.  

Data Collection 

Intervention Group.  Prior to the implementation of the SOYF program, the 

investigator met with intervention group participants at KFL&A Public Health for an 

initial visit.  During the initial visit, the investigator explained the research study, 

answered questions, and verified eligibility.  Once eligible participants signed the written 

informed consent form, they were asked to complete the Demographic Form.  During this 

initial visit, participants were also asked to complete the ABC Scale and perform the 
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TUG test.   Beginning in September 2005, participants in the intervention group received 

a falls prevention information package that included a booklet outlining the risk factors 

for falls, interventions to reduce risk, information about community resources, and what 

to do in the event of a fall, in addition to the 10-week SOYF falls prevention program.  

The ABC Scale and TUG test were repeated 14 weeks after the commencement of 

the intervention, and any changes in demographic and personal information were 

collected at that time utilizing the follow-up questionnaire.  Participants who missed more 

than five sessions of the SOYF program were excluded from the study and the data 

analysis.   

Control Group.  A control group was included in the study to compare the 

possible effects the SOYF program may have had on falls-related self-efficacy and 

balance.  The investigator met with participants in the control group at KFL&A Public 

Health in Kingston for preliminary testing the day following the testing for the 

intervention group.  During the initial visit, the investigator explained the research study, 

answered questions, and verified eligibility.  Once eligible participants signed the written 

informed consent form, they were asked to complete the Demographic Form.  During this 

initial visit, participants were also asked to complete the ABC Scale and perform the 

TUG test.   While it would have been optimal to include a no treatment control group, this 

was not possible in the KFL&A area as falls information was widely available to 

community-dwelling older adults and Falls Prevention Ambassadors were making 

presentations to community groups throughout the KFL&A area.  To control for possible 

contamination, it was decided participants in the control group would receive the Falls 

Prevention Ambassador presentation and falls prevention package.  While considered 

usual care in this study, the information provided to these participants was probably more 
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than most members of the community would have received.  .After initial testing was 

completed, participants in the control group received the same falls prevention 

information package provided to the intervention group and attended the Falls 

Ambassador presentation.  The presentation consisted of an overview of the incidence 

and risk of falls, and a video highlighting some of the strategies to reduce the risk (i.e., 

removing hazards within the home).  Participants in the intervention group viewed the 

same video during the first session.  The ABC Scale and TUG test were repeated 14 

weeks after initial testing, and any changes in demographic and personal information 

were collected at that time using the follow-up questionnaire. 

For both groups at time of testing, whether completed at KFL&A Public Health or 

at the participant’s home, attempts were made to use similar chairs and flooring for the 

TUG test to ensure consistency.  

Data Analysis 

 All raw data were entered and rechecked for errors by the investigator.  The 

process used to check the correct entry of data involved re-entering approximately 10 

percent of data and checking with the initial input for discrepancies.  This comparative 

check detected only one error out of 868 entries in the seven questionnaires re-entered.  

The data check showed an acceptable 99.9% accuracy level in data entry.  

Statistical analysis was conducted utilizing version 13 of the Statistical Package 

for Social Sciences (SPSS) for Windows and results were considered significant at the 

p≤.05 level. 

Descriptive statistics (mean, range, standard deviation) were used to describe the 

characteristics of the groups.  A variable table is included in Appendix N.  Baseline 

characteristics were compared using either t-test or Chi square statistic as appropriate to 
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determine any significant differences between the intervention and control groups at 

baseline.  When expected frequency was less than five, a Fisher’s exact test was used. 

Reliability testing was conducted to evaluate the internal consistency of the ABC 

Scale.  Scores may range from 0.00, indicating no reliability, to 1.00, indicating absolute 

reliability.  A reliability coefficient of 0.80 or higher is considered acceptable (Dawson & 

Trapp, 2004).   

 The purpose of this study was to evaluate the effect of the SOYF falls prevention 

program on participants’ falls-related self-efficacy and balance.  It was hypothesized that 

participants who received the SOYF falls prevention program would have greater falls-

related self-efficacy and balance as compared to those participants who received usual 

care.  To measure the differences between groups and the effect of the treatment, separate 

repeated measures analysis of variance (ANOVA) were conducted to analyze data for 

each dependant variable (ABC Scale and TUG).  The repeated measures ANOVA 

attempts to control for the systematic variability of individuals both within groups and 

between groups.  The within-group analysis examines the variability of individual 

participants’ responses to the dependent variables at two points in time – baseline and 

follow-up.  The between-group analysis examines the variability in responses between the 

intervention and control group at the same two points in time (Hazard Munro, 2005).  

This study examined within and between group differences in balance confidence (ABC 

Scale) and balance scores (TUG) at baseline and again at time of follow-up.  

If there were statistically significant differences of < .2 in demographic or other 

characteristics between groups at baseline, they were controlled during multivariate 

analysis. The purpose of the multivariate analysis is to measure and control for 

confounding variables that may have an impact on the relationship between independent 
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and dependent variables.  For the purpose of this study, if results of the multivariate 

analysis were not significant, it was assumed the confounding variable did not have a 

direct impact on the relationship being studied. 
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Chapter 4  

Results 

Preliminary Analysis 

A series of t-tests and Chi square statistic were conducted to examine whether 

there were any statistically significant differences between the intervention and the 

control groups at baseline.  Characteristics that were compared included age of 

participants, gender, education level, and marital status.  A significant difference was 

noted in the education level of participants (X² = 6.8, p<.05), with more intervention 

group than control group participants having attended college or university.  Other 

baseline characteristics were not significantly different.  Additional testing was conducted 

to examine whether there were any statistically significant differences between 

participants who withdrew from the study prior to completion of follow-up testing and 

those who did not withdraw. With the exception of difficulty hearing (X² = 7.5, p<.05), 

there were no statistically significant differences in baseline measures noted between 

participants who remained in the study and those who withdrew.  Those who withdrew 

reported more difficulty hearing at time of baseline testing.  Refer to Appendix O for a 

table of characteristics for participants who withdrew from the study. 

Description of Participants 

Participants of the study included 54 females (78%) and 15 males (22%).  The 

mean participant age was 74.8 years, with a minimum of 66 years and a maximum of 

86 years.  Table 3 describes the demographic characteristics of the intervention and 

control group at baseline.   
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Table 3 

Demographic Characteristics of Intervention and Control Groups at Baseline  

 Intervention  Control Χ2
 t p

 n %  n %  

Gender   .09 .76

 Males 9 23.1   6 20.0  

 Females 30 76.9  24 80.0  

Educationa
    6.82 .009*

 High School or Less 12 30.7  19 63.3  

 College/University 26 66.7  11 36.7   

Marital Status    .12 .94

 Single 7 17.9   5 16.7  

 Married 18 46.2  13 43.3  

 Widowed 14 35.9  12 40.0  

     n Mean ±SD      n Mean ±SD  t p

Age (years)  39 75.7 ± 5.7  30 73.7 ± 5.5  1.44 .15

aIntervention group n=38.   
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State of Health.  Participants were asked to rate their overall state of health.  The 

majority of participants (67%) rated their health as good on a four-point scale of poor, 

fair, good, and excellent.  None rated their current state of health as poor.  The 

predominant health problems reported by participants included heart problems (62%), 

arthritis (78%), osteoporosis (58%), joint problems (58%), hypertension (81%), and back 

problems (58%).  Table 4 outlines the participants’ health status.   

Chi square tests were conducted to examine whether there were any statistically 

significant differences in health status between the intervention and the control group at 

baseline.  Results revealed there were significantly more participants with arthritis in the 

intervention group at baseline (X² = 4.26, p<.04).  No other statistically significant 

differences were found. 

 Mobility Aids.  There were no significant differences in the use of mobility aids 

between groups.  Eight participants reported using a mobility aid such as a walker or cane 

to assist with ambulation.  In the intervention group, two participants reported using a 

walker consistently for support during ambulation and four used a cane occasionally or 

during inclement weather.  Two participants, one in the intervention and one in the 

control group, did not report frequency of cane use. 
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Table 4    

State of Health of Intervention and Control Groups at Baseline 

 Intervention   Control  Χ2
 p

 n % n %  

Co-morbidities    

 Heart Trouble 11 28.2  10 33.3 .21 .64

 Chronic Asthma, 
Emphysema or 
Bronchitis 

5 12.8  3 10.0 .13 1.00

 Diabetes   4 10.3  4 13.3 .16 .72

 Arthritis  20 51.3  8 26.7 .26 .04*
 

 Osteoporosis  12 30.8  8 26.7 .14 .71

 Joint Problems  11 28.2  9 30.0 .03 .87

 Hypertension  16 41.0 12 40.0 .01 .93

 High Cholesterol   8 20.5  6 20.0 .00 .96

 Back Problems  11 28.2 9 30.0 .03 .87

 Foot Problems  8 20.5  7 23.3 .08 .78

 Nervous System 
Conditions 

 2 5.1 0  0.0  1.58 .50

 Gastrointestinal 
Conditions  

 2 5.1 0 0.0  1.58 .50

 Circulation 
Problems  

 2 5.1  2 6.7 .07 1.00

 Muscle/Tissue 
Conditions  

 2 5.1 0  0.0  1.58 .50

 Allergies   5 12.8  7 23.3  1.30 .25

 Vision Impairments   7 17.9 5 16.7 .02 .89
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Table 4    

State of Health of Intervention and Control Groups at Baseline 

 Intervention   Control  Χ2
 p

 n % n %  

 Hearing 
Impairments 

  4 10.3   6 20.0 1.30 .31

Glasses for Vision 
Correction    

37 94.9 29 96.7 1.53 .50

Use of Hearing Aida
 2 5.1   5 16.7 2.52 .23

Use of Walking Aidb       6 15.4   2 6.7 1.34 .29

aIntervention group n=38, control group n=29. 
bIntervention goup n=38. 
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History of Falls.  Twenty-six participants reported they had fallen in the previous 

year (refer to Table 5).  Thirteen participants experienced one fall and 10 participants 

experienced two or more falls.  Nine participants received medical attention for their fall 

either from their family doctor, a medical clinic, or an emergency department.  Three 

participants were hospitalized within the last year as a result of a fall.  However, no 

significant difference was found between the intervention and the control group in the 

number of people who had fallen in the previous year or the number of falls they 

sustained.   

Table 5    

History of Falls in Intervention and Control Groups at Baseline 

 Intervention  Control Χ2
 p

 n % n %  

History of Falls  .07 .79

  Yes 14 35.9 12 40.0 

  No 24 61.5 18 60.0 

 Missing 1 2.6 0 0.0 

Number of Falls within Previous Year   3.76 .58

 None 24 61.5 18 60.0 

 One   7 17.9  6 20.0 

 Two  3 7.7  3 10.0 

 Three or More  3 7.7  1 3.3 

 Missing 2 5.2 2 6.7 

Medical Attention Required 
(n=13) 

  5 13.2  4 13.3 .09 .96

Admitted to Hospital (n=13) 2 5.4  1 3.3 .23 .89
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Medications.  At baseline, there were no significant differences between groups in 

the number of medications taken.  Table 6 outlines the number medications taken by 

participants at time of baseline testing.   

 

Table 6    

Medication Use of Intervention and Control Groups at Baselinea
 

  Intervention  Control Χ2 p

 N % n %  

Number of Medications 
Taken per Day at Baseline 

 0.38 .98

 None 5 12.8 4 13.3 

 1-3 16 41.0 12 40.0 

 >4 13 33.3 9 30.0 

a Intervention group n=34, control group n=25. 

 
 

Physical Activity.  At baseline, 36 participants in the intervention group and 30 in 

the control group participated in regular physical activities.  There were no significant 

differences noted within the type or frequency of the physical activity (X2=5.17, p>.05).  

Refer to Appendix P for a summary of physical activity.  
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Participant Program Participation 

 Table 7 outlines the number of participants attending each session of SOYF.  The 

majority of participants (n=31) attended seven or more sessions.  The five participants in 

the intervention group who withdrew from the study attended three or fewer sessions.  

Figure 3 represents the number of sessions missed by participants in the intervention 

group. 

Table 7 

Intervention Group Attendance at SOYF Falls Prevention Sessions 

Session 
Number of Participants Attending 

(n=39) 
% 

Week 1:  Preventing Falls 39 100 

Week 2:  Basic Safety 30 76.9 

Week 3:  Home Safety 30 76.9 

Week 4:  Foot Care 27 69.2 

Week 5:  Medication Safety 30 76.9 

Week 6:  Nutrition  29 74.4 

Week 7:  Eye Care 32 82.1 

Week 8:  Alcohol and Medications 31 79.5 

Week 9:  Environmental Safety 25 64.1 

Week 10:  Review and Wrap Up 25 64.1 

51 



Figure 3.  Number of sessions missed by participants. 
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Changes in Status at Time of Follow-Up Testing 

 At time of follow-up testing, five intervention group participants and three control 

group participants reported they had sustained one or more falls within the previous 14 

weeks.  Only one control group participant required medical attention post-fall and no 

participants in either group were hospitalized as a result of a fall.  No significant 

differences between groups were noted related to falls, medical treatment, or information 

received post-fall.  

 Ten intervention group participants and eight control group participants reported 

changes in their health status, positive and/or negative, at time of follow-up.  Intervention 
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group participants self-reported improvement in suppleness since initiating Tai Chi 

exercises and improvements in arthritis.  They also self-reported negative changes in 

health including changes in bowel function, decreased confidence resulting in increased 

use of mobility aids, increased blood sugar, and impending cataract surgery, neurological 

problems resulting in balance and motor function disturbances, and sciatic nerve 

involvement.  Participants in the control group also reported both positive and negative 

changes in health status.  One participant self-reported enhanced health secondary to 

cardiac rehabilitation.  Several participants reported negative changes in health over the 

previous 14 weeks including diagnosis of ocular cancer, hyperthyroidism and subsequent 

surgery, hypertension, earache and resulting vertigo, increased back pain, poor blood 

sugar control, and sclerotherapy with post-operative complications. 

Participants in both groups also reported changes in medications over 14 weeks. 

Changes included reductions in anti-hypertensive, arthritic medication, increases in 

diabetic medication, and cessation of anti-depressant medication.  

Outcome Measures 

Analysis of Variance – Overview of Analysis.  The initial sample of 78 met the 

power requirements to yield a statistically significant difference in ABC Scale scores with 

a power of 80% if a difference of approximately 6 (SD 13) from baseline to follow-up in 

the intervention group and an effect size of 8 between the intervention and control group 

for the ABC Scale truly existed.  However, due to participant attrition at baseline and at 

time of follow-up testing, the sample size no longer met this requirement.  The primary 

outcome was to determine whether self-efficacy and balance improved in the intervention 

group as a result of receiving the SOYF falls prevention program compared to the control 

group.  It was hypothesized that community-dwelling older adults who participated in the 
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SOYF program would have a greater increase in falls-related self-efficacy and improved 

balance compared to older adults who received usual care.  To test this hypothesis, data 

were analyzed using two repeated measures analysis of variance (ANOVA) to determine 

between and within group differences in self-efficacy and in balance scores at baseline 

and follow-up.  The between factor was group (intervention and control) and the within 

group variables were the dependent measures over time (ABC scores and TUG time at 

baseline and follow-up).   

 Falls Related Self-Efficacy.  No significant differences in ABC scores were 

identified at baseline (t=-1.24, p=.22).  Repeated measures analysis of variance did not 

reveal a significant difference in falls-related self-efficacy between the intervention and 

the control group over time F (1, 57) =.62, p>.05).  Therefore, the SOYF program did not 

meet its intended objective of improving participants’ falls-related self-efficacy.  Table 8 

outlines baseline ABC scores.  Refer to Appendix Q for the analysis of variance for ABC 

scores for the intervention and control group.   
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Table 8 

Baseline ABC Scores for the Intervention and Control Groups 

Group  Baseline ABC Scores  

 Mean SD t(df) p 

Control Group 
(n=29) 

82.47 18.26 -1.24 (65) .22 

Intervention 
Group (n=38) 

76.78 18.99  

Note. Scores could range from 0-100, scores >80 are indicative of mean high  

self-efficacy. 

 

Balance.  There was no significant difference between the intervention and control 

groups in TUG times at baseline (t=-1.37, p=.19).  Repeated measures analysis of 

variance did not reveal a significant difference in balance between the intervention and 

the control group over time F (1, 57) =2.561, p>.05).  Therefore, the SOYF program did 

not meet its intended objective of improving participant’s balance.  Refer to Table 9 for 

baseline TUG times.  Appendix R outlines the analysis of variance for baseline and 

follow-up TUG scores for the intervention and control group.  
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 Table 9 

Baseline TUG Scores for the Intervention and Control Groups 

Group Baseline TUG times 

 Mean SD t (df) p 

Control Group 
(n=25) 

9.64 2.08 1.337 (67) .19 

Intervention 
Group (n=34) 

10.98 2.82  

Note. Measured in seconds. 

 
 

 

 

 

 

 

 

Reliability Analysis 

 Reliability testing was conducted to examine the internal consistency of the ABC 

Scale.  Cronbach’s alpha for the ABC Scale at baseline and follow-up was 0.97 at both 

measurement times, indicating acceptable reliability of this instrument.   Refer to 

Appendix S for table of reliability testing for ABC scale.  

Multivariate Analysis of Variance 

Any differences in characteristics between groups at baseline where Χ2 or t was 

p< .2 were controlled during multivariate analysis.  Both participant level of education 

and prevalence of arthritis were identified as significantly different (p <.05) between 

groups at baseline and participant age, baseline Tai Chi, home exercises, and frequency of 

activity were different at p<.2.  These were analyzed to examine possible effects on ABC 

scores and TUG times.  Results of the multivariate analysis showed no significant effect 

of any of these variables; therefore, these characteristics were excluded from further 

analysis.  Refer to Appendix T for multivariate analysis. 
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Chapter 5 
 

Discussion 
 

While the fundamental goal of the SOYF program was to reduce the incidence of 

falls in community-dwelling older adults, it was not feasible to include this as the primary 

outcome measure, as the timeframe allotted for this study was too short to obtain 

sufficient data to evaluate achievement of this goal.  It was anticipated improved falls-

related self-efficacy and balance, which would ultimately lead to a reduction in the 

incidence of falls (Huang & Acton, 2000; Li et al., 2005; Li et al., 2004; Wolf et al., 

2003).   

The results of this study did not support the hypothesis that falls-related self-

efficacy and balance would improve for participants who received the SOYF falls 

prevention program.  Baseline testing revealed highly functioning, confident study 

participants, which may have limited the potential to further augment participant 

confidence and balance.  This and other possible reasons for failure to achieve program 

objectives will be discussed and the implications for practice and recommendations for 

future research explored. 

 Stay On Your Feet was a population-wide program designed to target community-

dwelling older adults living in non-institutional settings in the KFL&A area.  The SOYF 

program differed from other effective community-based falls prevention programs in the 

areas of participant characteristics, program size, and program characteristics (Clemson et 

al., 2004; Gillespie et al., 2003; Li et al., 2005; Wolf et al., 1996).     

SOYF Participant Characteristics 

Participants in this study were generally healthy and had sustained few falls at 

time of baseline testing (61% of participants had not fallen in the past year compared to 
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35% in Clemson et al., 2004).  In contrast to previous studies (Clemson et al.; Gillespie et 

al., 2003; Li et al., 2004; Wolf et al., 1996), the SOYF program did not specifically target 

older adults with identified risk factors for falls, a history of falls, or a fear of falling, nor 

did SOYF exclude those who were physically active (Li et al.) or those with conditions 

that may have negatively impacted balance (Brouwer et al., 2003).   

Older adults at higher risk for falls may have been unintentionally discouraged 

from participating in this study.  Participants over 70 years of age and those who did not 

pass the Physical Activity Readiness Questionnaire (PAR-Q) required medical screening 

prior to study entry.  At least one participant was excluded from the study because of 

difficulty in obtaining approval from her physician.  During the screening process, 

anecdotal comments from other potential participants indicated they were concerned 

about obtaining approval from their physician based on their health status or physician 

availability.   It is possible that those at higher-risk for falls were not included in the study 

and the positive effects seen in other falls prevention programs (Clemson et al., 2004; 

Gillespie et al., 2003; Li et al., 2005) were a result of targeting interventions at higher-risk 

populations. 

Program Size 

A common thread noted among effective programs is a small group approach that 

facilitates personalized attention, and individualized assessment and follow-up (Brouwer 

et al., 2003; Clemson et al., 2004; Gillespie et al., 2003; Li et al., 2004; Wolf et al., 1996).  

The limited effectiveness of large group programs has been previously documented 

(Gillespie et al.).  A total of 42 people were recruited for the intervention group and an 

average of 30 participants attended weekly sessions.  In contrast, programs which were 

effective in meeting objectives included a smaller number of participants (12 people in 
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Clemson et al., 2003 and Wolf et al., 1996, and three to five people in Brouwer et al., 

2003).  It is possible the positive results seen in these programs were a result of more 

individualized attention, assessment, and follow-up.  Individualized assessment and falls-

prevention interventions have resulted in positive effects on falls-related self-efficacy and 

reductions in the incidence of falls (Huang & Acton, 2004).  Reducing the SOYF group 

size to facilitate individualized assessment and intervention may lead to greater benefits 

in falls-related self-efficacy. 

It is interesting to note that those who withdrew from SOYF reported greater 

difficulty hearing.  Anecdotal comments from participants suggested at times it was 

difficult to hear the information presented or to see the Tai Chi movements being taught.  

As a result, the interventions may have had limited benefit in this large group.  A small 

group structure may have been more effective in improving falls-related self-efficacy and 

balance by appropriately allowing program facilitators to tailor information to meet the 

needs of individual group members and to ensure that all participants learned and 

practiced Tai Chi exercises using correct form.  

Program Characteristics   

Other effective falls prevention programs had elements that differed from SOYF, 

possibly contributing to their effectiveness.  Similar to SOYF, the ‘Stepping Up’ program 

used a combined strategy of education and exercise, although the duration of SOYF was 

longer (three hours once a week for 10-weeks for SOYF compared to two hours once a 

week for seven weeks for ‘Stepping Up’).  The ‘Stepping Up’ program included a number 

of different elements that may account for its effectiveness including a community-

practice component whereby participants were encouraged to navigate community 

hazards.  In addition, a booster session was held three months after program completion 
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to review risk management strategies and adherence to recommendations, and an 

individualized Occupational Therapy assessment was conducted in the participants’ 

home.  Home modifications were made as required.  The additional elements within the 

‘Stepping On’ program lend support to the need to individualize assessments and 

interventions, maximize activity mastery, and include a booster to achieve maximum falls 

prevention benefits.   

Stay On Your Feet Program Objectives 

Falls-Related Self-Efficacy.  At time of baseline testing, participants in both the 

intervention and control group scored at the higher end of the ABC Scale (range 0-100) 

with means of 76.78 ± 18.91 and 82.46 ± 18.27 respectively.  Scores remained high at 

time of follow-up (mean 75.01 ± 19.51 and 84.10 ± 12.49 respectively).  Myers et al. 

(1998) report ABC Scale scores above 80 indicate higher functioning, usually more active 

older adults, suggesting participants in this study were already confident in managing 

their daily activities without losing their balance or falling.  Brouwer et al. (2003) 

reported lower ABC scores at time of baseline testing (65.6 ±18.7 in the activity group 

and 68.4 ± 12.6) in the education group.  Participants in Brouwer et al. were recruited on 

the basis of a fear of falling and were excluded if they had conditions that may affect 

balance.  At time of follow-up testing, both groups in the Brouwer et al. study showed 

significantly improved ABC scores (73.4 ± 21.5 in the activity group and 72.4 ±16.5 in 

the education group), suggesting both the activity and education programs had the 

potential to significantly increase falls-related self-efficacy in a population that exhibited 

lower confidence at time of baseline testing.  It is possible that the SOYF program would 

be more effective in a less confident population.  
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 While the SOYF program encouraged participants to engage in conversation about 

falls experiences and management strategies, the programs described by Brouwer et al. 

(2003) focused on reducing the fear of falling by encouraging participants to discuss their 

concerns about falling, then implementing strategies to alleviate these concerns.  

Significant improvements in participants’ falls-related self-efficacy were seen in both the 

activity and the education groups; however, a correlation between improved balance 

confidence and balance was demonstrated only by those in the activity group suggesting 

this relationship may be intervention specific.  

The relationship between falls-related self-efficacy and physical function is well 

documented (Brouwer et al., 2003; Cumming et al., 2000; Hindmarch & Estes, 1989; 

Tinetti & Williams, 1998).  Decreased confidence in managing daily activities without 

losing balance or falling can lead to lower quality of life (Arfken et al., 1994; Cumming et 

al.; Lachman et al., 1998), restrictions in activity, muscle deconditioning (Hindmarch & 

Estes, 1989), and a decline in functional status (Tinetti & Williams, 1998).  It is possible 

that improving confidence can lead to enhanced participation in activities or exercises, 

resulting in improved physical function (Brouwer et al.).  While participants in the SOYF 

control group may have been more motivated to take action based on the usual care 

received, without directly assessing changes in physical activity for participants in the 

control group, we are unable to assume improvements in self-efficacy scores and balance 

times are a direct result of the causal relationship between improved confidence and 

improved balance.   

Baseline self-efficacy scores were high for both the intervention and control 

groups; however, at time of follow-up testing, self-efficacy scores decreased slightly for 

those in the intervention group and increased slightly for the control group.  Therefore, 
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the SOYF program did not meet its intended objective.  It is interesting to note that a 

greater number of participants in the intervention group compared to the control group 

experienced a decrease in confidence as evidenced by lower ABC scores at time of 

follow-up testing.  Participants in the SOYF program were cautioned that the risks 

associated with falling (i.e., navigating icy or uneven surfaces, changes in body position) 

should be considered when performing activities of daily living.  Although not 

investigated in this study, it is possible participants learned to be more realistic about their 

actual abilities and took a more cautious approach in managing their daily activities, 

accounting for the lower ABC scores.  Actively discussing falls, the consequences of 

falls, and hazard reduction may threaten the identity and feelings of autonomy of the 

older adult (Yardley, Donovan-Hall, Francis, & Todd, 2006), and in turn decrease their 

confidence in performing daily activities without losing their balance or falling.  While 

the control group received basic falls prevention information, they were not exposed to 

the same quantity and quality of information and may not have been as challenged in their 

confidence and ABC scores.  In addition, baseline ABC scores for participants in the 

control group indicated already highly confident older adults. 

Social Cognitive Theory.  According to SCT (Bandura, 1997), self-efficacy 

provides the motivation to initiate health behaviour change and has been found to be a 

strong predictor of change (McAuley et al., 1995; Resnick & Nigg, 2003).  The SOYF 

program incorporated sources thought to influence self-efficacy including enactive 

mastery experiences, verbal persuasion, and vicarious learning.  While the SOYF 

program included opportunity for enactive mastery experience through Tai Chi exercises, 

group size and inadequate duration and intensity may have impacted negatively on this 

experience.  In addition, the SOYF program did not focus on strategies to enhance self-
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efficacy through personalized enactive mastery experiences such as navigating 

community hazards in Clemson et al. (2004) or a take-home exercise and stretching 

program in Brouwer et al. (2003).  Enactive mastery experiences could be enhanced in the 

SOYF program through practice sessions in the community (i.e., safe navigation of 

uneven sidewalks or ramps, walking on icy surfaces, managing escalators) and in the 

home (i.e., safe reaching and bending to pick up items).  In addition, Tai Chi exercises 

may have been more effective in a smaller group with an enhanced focus on personalized 

attention. 

Balance.  Based on research evidence documenting the positive effects of Tai Chi 

exercises on improving balance and reducing the incidence of falls (Gillespie et al., 2003; 

Li et al., 2004; Wolf et al., 1996), Tai Chi exercises were included as part of the SOYF 

program.  However, it is possible the intensity and duration of Tai Chi exercises offered 

in the SOYF program did not elicit a significant improvement (decrease) in TUG times, 

the indicator of balance used in this study.   

Low TUG times were noted for both the intervention and control groups at 

baseline (mean 10.76 ± 2.82 and 9.94 ± 2.08 seconds respectively) and follow-up (mean 

10.91 ± 3.17 and 8.96 ± 2.08 seconds respectively), indicating participants in both groups 

had good balance.  Baseline and follow-up TUG times were compared with those 

reported in other studies of the effects of Tai Chi exercises for older adults.  Li et al. 

(2005) reported baseline TUG times of 9.07 ± 2.35 for their intervention group and 9.30 ± 

2.45 for their control group, times slightly better than those shown in this study.  In the Li 

et al. study, Tai Chi exercises were conducted three times a week for 26-weeks.  At the 

end of the 26-weeks, improvements were noted in TUG times (8.27 ± 2.23 for the 

intervention group and 9.31 ± 2.50 for the control group).  Compared to the Li et al. 
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study, Taoist Tai Chi exercises in the SOYF program were held weekly for 10-weeks, a 

markedly less intense intervention.  A positive effect on balance and falls reduction has 

been demonstrated when Tai Chi exercises were conducted more frequently and for 

longer periods of time than SOYF (Gillespie et al., 2003; Li et al., 2004; Wolf et al., 

1996).  Improvements in balance have been seen in programs ranging from two times a 

week for 15-weeks (Wolf et al.) to three times a week for 26 weeks (Li et al., 2004).  

Therefore, it is possible the duration and intensity of the Tai Chi exercises used in SOYF 

were not sufficient to obtain the positive results seen in other studies.   

The TUG test was chosen to measure improvements in balance as a result of Tai 

Chi exercises that were part of SOYF, due to its ease of administration, practicality, and 

safety in community settings.   The TUG test measures one aspect of balance (dynamic) 

while movements incorporated in Tai Chi exercises may help develop both static and 

dynamic components of balance.  For this reason, measures that capture improvements in 

both these dimensions of balance may have been more appropriate for this intervention 

that included Tai Chi exercises.  For example, the Fullerton Advanced Balance Scale 

(Rose, Lucchese, & Wiersma, 2006), which was not available at the time this research 

was conducted, has the ability to evaluates static and dynamic balance in older adults; 

however, further research is required to establish additional psychometric properties of 

this assessment tool.   

Another tool, the Community Balance and Mobility Scale (CBMS) (Howe, 

Inness, Venturini, Williams, & Verrier, 2006) was originally developed for the 

assessment of balance and mobility in individuals with traumatic brain injury; however, it 

is also being used to measure balance and mobility in higher-functioning community-

dwelling older adults (Liu-Ambrose et al., 2004).  The scale consists of 13 high 
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complexity balance activities that include performing more than one activity at a time, 

stair mobility, tandem walking, and single leg stand.  Initial testing of the scale indicates 

that it is a reliable and valid tool (Howe et al.).  As Tai Chi exercises have the potential to 

impact static and dynamic balance and both the CBMS and the FAB are sensitive 

measures to examine changes in both these dimensions of balance, these measures may be 

useful tools for consideration in future research examining the effects of Tai Chi. 

Limitations 

There are several methodological limitations including participant randomization, 

lack of blinding, and attrition rate that affect the ability to generalize conclusions from 

this research.  The randomization of couples as one unit was completed to prevent 

contamination of the results that may have occurred if couples had been randomized into 

different groups.  Group allocation of the randomized couples was equal.  A total of two 

couples were randomized to the intervention group and two couples to the control group.  

As noted previously, participants for the study were self-selected, therefore potentially 

creating a selection bias.  It is possible that people who chose to participate in the study 

were more motivated to learn about falls prevention and had better falls-related self-

efficacy and balance than those who did not enroll in the program.  Therefore, the results 

of this study cannot be generalized to other groups of older adults at higher risk for falls. 

Lack of blinding for either the participants or the researcher may have introduced 

some bias into the results of the study.  Several options are to be considered for future 

research.  While it may have been desirable to blind participants to the program, this was 

not possible as participants were aware if they were receiving the intervention or not.  

One way to reduce this bias is to complete baseline testing prior to randomization.  

Furthermore, to reduce bias within data collection, future research should utilize a second 
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researcher (or assistant) who is blinded to participant group allocation, to collect 

participant data at both points in time. 

There was a participant attrition rate of 25% from time of randomization to 

follow-up data collection.  This rate is slightly higher than in other research studies 

(Brouwer et al., 2003; Clemson et al., 2004; Li et al., 2004; Wolf et al., 1996); however, a 

Cochrane Review (Gillespie et al., 2003) reports an attrition range between 2% and 41%.  

Several variables impact the findings in Gillespie et al. including the length of the study, 

the study setting, and the populations studied.  Reasons for participant attrition prior to 

testing included changes in health status, changes in commitments, and dissatisfaction 

with group allocation.  While all participants in the control group were offered delayed 

intervention, some participants randomized into the control group were not satisfied with 

this option and withdrew from the study resulting in a potential bias.  However, the 

majority of reasons provided by participants who withdrew from the study after baseline 

measurements were related to changes in health status including illness, impending 

surgery, and chronic back problems.  Participants also withdrew as a result of changes in 

the health status of their spouse and family commitments.  Comorbidity, exhaustion, and 

respondent burden have been reported as reasons why participants may leave a study 

(Ferruci et al., 2004).   

Follow-up measures were collected four weeks after the SOYF program ended to 

examine if any changes in falls-related self-efficacy and balance were the result of the 

intervention, and whether these changes were sustained at time of follow-up testing.  

Testing immediately following program completion would also have been appropriate.  

Participants may have experienced some deconditioning during the four weeks between 

the SOYF program and follow-up measurements if they did not continue exercising, and 
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this could have had a negative impact on follow-up ABC Scale scores and TUG times.  In 

addition, the potential benefits of the SOYF program may have been negatively impacted 

by participant attendance as only 23% of participants in the intervention group attended 

all the SOYF sessions.  Those participants who missed one or more of the weekly 

meetings did receive full benefit from Tai Chi practice that could contribute to improved 

TUG times and education interventions designed to enhance their self-efficacy.  

Implications for Practice and Recommendations for Future Research 

A review of the literature provides evidence that multi-strategy falls prevention 

programs are effective in reducing risk factors for falls and the incidence of falls 

(Clemson et al., 2004; Gillespie et al., 2003).  The SOYF falls prevention program did not 

meet its intended objectives of increasing self-efficacy and balance in the population 

studied.  Based on the results of this study, one recommendation may be to discontinue 

this program and focus attention and resources on activities shown to be beneficial 

including professional assessment, intervention, and follow-up that is individually 

tailored (Gillespie et al., 2003).  Should KFL&A continue the SOYF program, the 

following changes are recommended to achieve intended outcomes. 

Change in Recruitment Strategy.  Effective falls prevention strategies have 

primarily targeted older adults at higher risk for falls (Brouwer et al., 2003; Clemson et 

al., 2004; Gillespie et al., 2003; Li et al., 2005; Wolf et al., 1996).  Program developers 

should consider changing the focus of SOYF to meet the needs of more frail elderly who 

may benefit from this type of intervention including those with a fear of falling, history of 

falls, or identified risk factor for falls.   To ensure the needs of this at-risk population are 

met, referrals from allied health professionals are recommended.  A component of the 

Falls Prevention Coalition focuses on activities for health care professionals.  It is 
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recommended program developers provide education to health care professionals on the 

potential benefits of the SOYF program for older adults at higher risk for falls and 

develop a referral and feedback system.  

Future studies may examine the possible impact of SOYF on different study 

populations including comparing the effects of the program for both the healthy elderly 

and the frail elderly.  In addition, the inclusion of a third group (control) that does not 

receive usual care is warranted.   

Participant Retention 

Despite recruiting more than the required number of participants to meet study 

power, after participant attrition, the study no longer met this criterion.  Yardley et al. 

(2006) suggest older adults acknowledge the value of falls prevention advice.  However, 

due to denial or the stigma associated with frailty and aging, some people may be 

reluctant to seek and follow falls prevention advice.  Recommendations to enhance 

participation include augmenting the focus of falls prevention strategies on falls risk and 

hazard reduction, with the focus of maintaining autonomy and independence through the 

promotion of activities that enhance health, such as fitness, balance exercises, and 

mobility (Yardley et al.).  The SOYF program has the opportunity as a population-wide 

health promotion program to promote health through falls protection activities such as 

introducing community-dwelling older adults to the importance of activity and balance 

exercises. 

Change in Frequency and Duration of Tai Chi Exercises.  It is possible that the 

Tai Chi exercises were not of sufficient duration and intensity to result in significant 

improvements in participants’ balance or self-efficacy.  Previous research has shown Tai 

Chi exercises done twice weekly for 12 weeks were beneficial in reducing falls in older 
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adults (Wolf et al., 1996).  It is recommended the frequency and duration of Tai Chi be 

increased to at least two times a week, for at least 12 weeks, a level that has been shown 

to be clinically important (Wolf et al.; Li et al., 2005). 

Program Size, Inclusion of Booster Session, and Individualized Assessment.  

While the efficacy of each component of the ‘Stepping On’ program (Clemson et al., 

2004) cannot be determined, the sum of the program was effective in reducing the 

incidence of falls amongst community-dwelling older adults.  This program used a small 

group approach (n=12/group) and included a booster session three months post-program 

completion to reinforce program content and enhance compliance with recommendations.  

In addition, individualized Occupational Therapy assessments were conducted in 

participants’ homes to further augment falls prevention activities.  Each of these 

components should be considered for addition to future SOYF programs. 

Conclusion 

While the overall goal of the SOYF program is to reduce the incidence of falls in 

community-dwelling older adults living in the KFL&A area, the timeframe for this study 

was too short to include falls as the primary outcome measure.  It was anticipated 

improved falls-related self-efficacy and balance would ultimately lead to a reduction in 

the incidence of falls (Li et al., 2005; Li et al., 2004; Wolf et al., 2003).  The results of 

this study did not support the hypothesis that falls-related self-efficacy and balance would 

improve for participants who received the SOYF falls prevention program.   

The effects of falls in older adults are costly and can result in serious 

consequences for individuals and substantial costs to the health care system.  Because of 

the significant morbidity and mortality associated with falls in older adults, there is a need 

to implement effective falls prevention initiatives that reach older adults living in the 
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community.   Evidence supports the use of multi-strategy falls prevention programs to 

reduce the risks associated with falls including the strategies used in SOYF (Clemson et 

al., 2004; Gillespie et al., 2003); however, it is recommended future programming target 

interventions at people who are at greater risk for falls using a small group approach.    

The recommended changes to the SOYF program may make future SOYF programming a 

viable option to improve falls-related self-efficacy and balance.   
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 Appendix A  
 

Summary of the Stay on Your Feet (SOYF) Program 
 

WEEK DESCRIPTION OF COMPONENTS OF PROGRAM 
 

WEEK ONE 
“Preventing 

Falls” 

o Background and introduction to the program 
o Introduction to falls prevention – summary 
o Tai Chi Exercises 
o TUG 

 
WEEK TWO 

“Basic Safety” 

o Incidence and prevalence of falls 
o Causes of falls 
o Risk factors for falls 
o Consequences of falls 
o Falls prevention strategies 
o Tai Chi Exercises 

 
WEEK THREE 
“Home Safety” 

o Physical activity 
o Walking aids 
o Review of home hazards 
o Review of exterior risk factors 
o Tai Chi Exercises 

WEEK FOUR 
“Foot Care” 

o Review of foot care and foot wear 
o Tai Chi Exercises 

 
WEEK FIVE 
“Medication 

Safety” 

o Drug interactions and side effects 
o Reviewing medications with pharmacist 
o Remembering to take medications 
o Osteoporosis 
o Tai Chi Exercises 

 
WEEK SIX 
“Nutrition” 

o Discussion on good nutrition 
o Calcium and Vitamin D 
o Water 
o Fibre 
o Simplifying meal preparation 
o Tai Chi Exercises 

WEEK SEVEN 
“Eye Care” 

o Lighting tips for safety 
o Maintaining healthy eyes 
o Tai Chi Exercises 

WEEK EIGHT 
“Alcohol and 
Medications” 

o Review of alcohol and medications 
o Tai Chi Exercises 

WEEK NINE 
“Environmental 

Safety: 

o Minimizing the risk of falls in the public 
o Tai Chi Exercises 

WEEK TEN 
“Celebration of 

Completion” 

o TUG 
o Tai Chi Exercises 
o Participant evaluations 
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 Appendix B 
 

Ethics Approval 
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Appendix C 
 

Sample Size Calculation 
 

The primary outcome of this study was to evaluate a difference between means of 

a self-efficacy tool (Activities Balance Confidence Scale), at baseline and follow-up.  A 

paired t-test sample size calculation was completed to determine the number of 

participants required to yield a statistical difference.  The test was two-tailed, indicating 

an effect in either direction will be interpreted.  

The power analysis suggested a sample size of approximately 31 in each group to 

be able to detect an effect size of approximately 6 (SD 13) from baseline to follow up in 

the intervention group, and an effect size of 8 between the intervention and control group 

if one truly exists (power 80%).  Components used in this sample size calculation include 

a level of significance of 0.05 and an estimated standard deviation of 13.5 points between 

groups on the ABC Scale, assuming baseline and follow-up deviations are equal. 

81 



Appendix D 
 

Physical Activity Readiness Questionnaire (PAR-Q)  
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Appendix E 
 

Falls Prevention Program - A Research Study 
 

Participant Information Letter 
 
You are being invited to participate in a study directed by Kingston, Frontenac, Lennox, 
and Addington (KFL&A) Public Health.  The study is about evaluating two approaches to 
falls prevention offered by KFL&A Public Health. We know that strategies aimed at falls 
risk factors and moderate exercise programs help to prevent falls but we don’t know the 
best way to deliver these types of programs. In this research study, we want to compare 
two different ways we think could help you but we don’t know which is the best way. 
This research study will help us answer that question. 
 
Details of the Research Study 
 
Adults aged 65 years or older and who are living in the community in a home or 
apartment setting, are able to speak, read, and write English, are able to walk without 
assistance with or without a walking aid, are willing to attend an initial and follow-up 
assessment and a minimum of 5 of the 10 education sessions, and are not already 
participating in a falls prevention program will be invited to be part of this research study.  
 
If I agree to participate, what do I need to do? 
 
You will be asked to come to the KFL&A Public Health to complete a short questionnaire 
that asks about your age, gender, marital status, living status, level of education, history 
of falls, medical history, prescribed medications and the exercise you’ve done over the 
past three months.  You will also be asked to complete a short questionnaire that asks 
about your confidence in doing daily activities like walking, going up and down stairs, 
and reaching for objects without losing your balance.  You will also be asked to complete 
a short balance test by getting up from a chair, walking 10 feet, turning around, walking 
back to the chair and sitting down.  We are testing a way to help people increase their 
knowledge about falls prevention and improve their strength and balance using exercises.  
We will not ask you to do any exercise you don’t want to do. 
  
You will be invited to attend the 10-week falls prevention program that begins in 
September 2005. 
 
You will be asked to return to KFL&A Public Health fourteen weeks later for an 
appointment.  You will ask you to complete the questionnaire about your confidence in 
managing daily activities without losing your balance and complete the balance test.  You 
will also be asked some questions about any changes in your health, medications or if you 
have had any falls.   
 
If you were unable to attend all of the sessions, you will be asked the reasons why you 
were not able to attend to help us understand how this program can better meet people’s 
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needs.  You do not have to provide the reasons why you were not able to attend if you do 
not wish to. 

 
Why should I participate? 
 
All participants in this study will benefit from getting more exercise, learning about 
ways to prevent falls and socializing with peers. You may experience: 
 
< Improved strength and balance 
< Improved confidence in managing daily activities without falling or losing your 

balance 
< A reduction in falls or near falls 
< Weight loss 
< More energy 
< Reduced blood pressure 
< A better quality of life  
 
Some participants may experience: 
 
< Sore muscles, joints, and feet  
< Stress related to answering questions on the questionnaires, performing the 

balance test, or participating in a group setting 
 
If you have any discomfort with exercise or if you experience any change in your health, 
please inform your doctor or staff at the Falls Prevention Program right away.  
 
What about confidentiality? 
 
All information obtained during this research study is strictly confidential. All 
information about you will be stored in a filing cabinet in a locked office at KFL&A 
Public Health and will be available only to the program co-ordinator and her assistant. 
You will be identified by a coding system.  Your name will not appear in any publication 
or report resulting from this research study.   
 
What if I say no? 
 
If you say no, you may still take part in all the programs the KFL&A Public Health 
offers.  
 
Your participation in this research study is voluntary. You may withdraw from the study 
at any time without telling us why. If you withdraw, any care you receive from KFL&A 
Public Health will not change. 
 
Other things you need to know about this research study 
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We may decide to withdraw you from this research if you begin to have symptoms such 
as light-headedness, dizziness, chest heaviness or pain, palpitations or irregular heartbeat 
or sudden shortness of breath, or if any other conditions develop that inhibit you from 
performing activities during testing or during the falls prevention program.  
 
By signing the consent form, you do not waive your legal rights or release the 
investigators from their legal and professional responsibilities.  
 
If you have any questions or concerns about the research, you may discuss them 
with the following people: 
 
Luana Culmer, R.N., Team Leader, Stay on Your Feet Program 
KFL&A Public Health 
(613) 549-1232 extension 181 
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Falls Prevention Program - A Research Study 
 

Participant Consent Form 
 

I agree to participate in the study examining the effectiveness of the falls prevention 
program. I have read the information about this research study and have had the purposes, 
procedures, and technical language explained to me.  I have had all my questions 
answered to my satisfaction.  I have had enough time to think about whether I want to 
take part and to seek advice if I chose to do so. 
 
I give permission for the researchers to use information collected for the study for 
educational, research, and publication purposes. My identity will not be disclosed. No one 
will know the results of any of my tests or records.  My family doctor may also be 
contacted if there are any health related issues that occur during the study. 
 
I am voluntarily signing this form. I have received an Information Letter explaining the 
study and a copy of the Consent Form. If I have any questions or concerns about the 
research, I may discuss them with: 
 
Luana Culmer, R.N., Team Leader, Stay on Your Feet Program 
KFL&A Public Health 
(613) 549-1232 extension 181 
 
By signing this consent form, I am indicating that I agree to participate in this study. 
 
_____________________________________      ____________________________ 
Signature of Patient           Date 
 
____________________________________      _____________________________ 
Signature of Witness          Date 
 
STATEMENT OF INVESTIGATOR 
 
I, or one of my colleagues, have carefully explained to the participant the nature of the 
above research study. I certify that, to the best of my knowledge, the participant 
understands clearly the nature of the study and demands, benefits and risks involved to 
participants in this study. 
 
____________________________________      _____________________________ 
Signature of Investigator   Date 
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 Appendix F  
  
 Examining the Effectiveness of a Falls Prevention Program on Self-Efficacy 

(Confidence) and Balance in Older Adults 
A Research Study 

 
 

Physician Information Letter 
 
 

A research study evaluating a falls prevention program being offered by Kingston, 
Frontenac, Lennox, and Addington (KFL&A) Public Health is being conducted by Carey 
Duncan, R.N., a graduate student at Queen’s University School of Nursing, and Judy 
DeWolfe, Ph.D., her faculty supervisor.  The purpose of this study is to examine the 
effects of a falls prevention program on self-efficacy (confidence) and balance in older 
adults.  The Queen’s University Health Sciences and Affiliated Teaching Hospitals 
Research Ethics Board have approved the study procedures.  
 
Details of the research study 
 

Adults aged 65 years or older who are living in the community in a non-
institutional setting, are able to speak, read, and write English, are able to walk without 
assistance with or without a walking aid, are willing to attend baseline and follow-up 
assessments and a minimum of 5 of the 10 education sessions and are not already 
participating in a falls prevention program will be invited to participate in this study. If 
you agree and if your patient consents, the patient will be assigned to an intervention 
group or a comparison group by randomization.  
 
What are we asking you to do? 
 

We are asking for your consent so that we may invite your patient to participate in 
the falls prevention program and the evaluation of this program. By doing so, you are 
stating that you know of no reason why this patient should not participate in a program to 
increase their level of physical activity. 
 
What are we asking your patient to do? 
 

If you provide consent for your patient, we will invite them to participate in the falls 
prevention program and research study. Please refer to the Participant Information Letter 
enclosed for details of what we tell them. 
 

• Patients who consent to participate in the research study will be randomly 
assigned to an intervention or comparison group. Patients assigned to the 
intervention group will attend a 10-week falls prevention program that focuses on 
risk factors for falls.  The program will be delivered to 20 participants in a 
community venue by a Public Health Nurse and peer volunteer.  The basic 
principles of the 10-week program are education, exercise, nutrition, and social 
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interaction.  Patients will learn how to recognize risk factors for falls and 
implement safety measures.   

 
Each week patients will participate in a low to moderate physical activity program 

that is aimed at strength and resistance training and improving balance.  A Taoist Tai Chi 
program will be the main component of the physical activity program. 
  

Patients in the intervention group will also receive a falls prevention information 
package containing a booklet on falls prevention information, a home safety checklist, 
tips to prevent falls, and a pamphlet on the KFL&A Public Health falls prevention 
initiative Stay on Your Feet. 
 

Patients assigned to the comparison group will be given the falls prevention 
information package and an introductory presentation on falls prevention given by a peer 
volunteer.  Patients in the comparison group will be invited to participate in the 10-week 
falls prevention program after all data has been collected. 
 

Both intervention and comparison group patients will be asked to complete a socio-
demographic questionnaire, a balance confidence scale (Activities Balance Confidence 
Scale) and a balance test (Timed Up and Go test) at the initial visit.  Fourteen weeks after 
the initial visit (4 weeks after the falls prevention program), both groups will return for a 
follow-up visit and the balance confidence scale and balance test will be repeated.   
 

For further details, please refer to the Patient Information Letter and Consent Form 
(enclosed). 
 

Confidentiality 
  

All information obtained during this research study is strictly confidential. All 
information about your patient will be stored in a filing cabinet in a locked office at 
KFL&A Public Health and will be available only to the researcher and the graduate 
studies supervisor. Neither your name nor your patient’s name will appear in any 
publication or report resulting from this research study. 
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If you have any questions or concerns about the research, you may discuss them 
with the following people: 
 
Carey Duncan, B.Sc.N., R.N. 

Master of Science Candidate, School of Nursing, Queen’s University 
(613) 283-0354 

 
Judy DeWolfe, Ph.D., R.D. 

Assistant Professor, School of Nursing, Queen’s University and Research  
Associate, KFL&A Public Health  
(613) 533-6000 extension 74754 or 549-1232 ext. 517 

 
If you have any questions regarding the rights of a research participant, please 
contact: 

 
Albert Clark, Ph.D. 

Chair, Queen’s University Health Sciences and Affiliated Teaching Hospitals 
Research Ethics Board, Office of Research Services 
(613) 533-6081 
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 Examining the Effectiveness of a Falls Prevention Program on Self-Efficacy 
(Confidence) and Balance in Older Adults 

A Research Study 
 

Physician Consent Form 
 

 
I know of no reason why _____________________________ may not be 
     (PRINT patient’s name) 
 
invited to participate in a research study to examine the effectiveness of a falls prevention 
program. 
 
I give permission for the researchers to use information collected for the study for 
educational, research, and publication purposes. Neither my name nor my patient’s 
identity will be disclosed. I have retained a copy of this consent form for my records. 
 
If I have any questions or concerns about the research, I may discuss them with the 
following people: 
 
Carey Duncan, B.Sc.N., R.N. 

Master of Science Candidate, School of Nursing, Queen’s University 
(613) 283-0354 

 
Judy DeWolfe, Ph.D., R.D. 

Assistant Professor, School of Nursing, Queen’s University and Research  
Associate, KFL&A Public Health  
(613) 533-6000 extension 74754 or 549-1232 ext. 517 

 
If I have any questions regarding the rights of a research participant, I can contact: 

 
Albert Clark, Ph.D. 

Chair, Queen’s University Health Sciences and Affiliated Teaching Hospitals 
Research Ethics Board, Office of Research Services 
(613) 533-6081 

 
 
By signing this consent form, I am indicating that the patient may be approached as a 
potential participant in this study. 
 
 
 
_____________________________________      ____________________________ 
 
Signature of physician                  Date 
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Appendix G 
 

Recruitment Ad 
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Appendix H 
 

Stratified Randomized Block Design 
 
 

Participants were randomized in blocks of four using a random numbers table 
(Dawson & Trapp, 2004).  Control group was assigned to odd numbers and Intervention 
group was assigned to even numbers.  Group assignment was concealed in opaque 
envelopes.  Two separate sets of envelopes were used: those requiring physician approval 
and those who did not.   
 

No Physician Approval Physician Approval 
Control  Control  Control  Intervention  Intervention  Intervention 
Control  Control  Intervention  Intervention  Control  Control 
 Intervention  Intervention  Intervention  Control  Control  Control 
 Intervention  Control  Control  Control  Intervention  Intervention 
 Intervention  Control  Control  Control  Intervention  Intervention 
 Control  Intervention  Control  Intervention  Control  Control 
 Intervention  Intervention  Intervention  Control  Intervention  Intervention 
 Control  Intervention  Intervention  Intervention  Control  Control 
 Intervention  Control  Control  Control  Control  Control 
 Control  Control  Control  Intervention  Intervention  Intervention 
 Control  Control  Intervention  Intervention  Intervention  Intervention 
 Intervention  Control  Intervention  Control  Control  Control 
 Control  Intervention  Control  Intervention  Intervention  Intervention 
 Intervention  Intervention  Control  Control  Control  Control 
 Intervention  Intervention  Intervention  Control  Control  Control 
 Control  Control  Intervention  Intervention  Intervention  Intervention 
 Control  Intervention  Control  Intervention  Intervention  Intervention 
 Control  Control  Control  Control  Control  Control 
 Intervention  Intervention  Intervention  Intervention  Intervention  Intervention 
 Intervention  Control  Intervention  Control  Control  Control 
 Control  Control   Control  Control  
 Intervention  Intervention   Intervention  Intervention  
 Intervention  Control   Intervention  Intervention  
 Control  Intervention   Control  Control  
 Intervention  Intervention   Intervention  Intervention  
 Control  Control   Control  Control  
 Control  Intervention   Control  Control  
 Intervention  Control   Intervention  Intervention  
 Intervention  Control   Intervention  Intervention  
 Intervention  Intervention   Control  Control  
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Appendix I 
 

Demographic Questionnaire 
 

PART A – Tell Us About Yourself 
 
1. Are you male ____ or female ___? 
 
2. What is your date of birth?  ____ day  ____ month  ____ year 
 
3.    Have you completed High School? Yes___ No___     
                                         College/University Yes___ No___ 

 
4.   Marital Status:  Never legally married (single) ____ 
                                Legally married (and not separated) ____ 
                                Separated, but still legally married ____ 
                                Divorced ____ 
                                Widowed ____ 

 
PART B – Tell Us About Your Health 
 

1. In general, how would you describe your current, overall state of health? (Check 
one)  Excellent ___  Good___  Fair___ Poor___ 

 
2. Have you been told by a doctor that you have any of the following? (Circle all that 

apply) 
Heart trouble                                                                
Chronic asthma, emphysema, or bronchitis                 
Diabetes  
Osteoporosis 
Arthritis 
Joint Problems 
High blood pressure 
High cholesterol                                                                      

     Back problems 
     Foot problems 
     Allergies 
     Trouble seeing 
     Trouble hearing 
     Other health problems?  If so, what are they?_____________________________ 
 
3. Are you currently taking any prescribed medication(s)?  Yes___ No___ 

If yes, what medications are you taking? 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
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4. Do you use prescription eye glasses?  Yes___  No___ 
 
5. Do you use a hearing aid?  Yes___  No___ 
 
6. Do you use a walking aid?  Yes___ No___ If yes, what kind? ________________ 
 
7. Have you fallen (to the ground or lower level) in the last year?  

          Yes ____  No ____ 
     If yes, how many times have you fallen  ____ 
 
8. Did any of these falls result in a visit to the Emergency Room, your Family Doctor 

or other medical care?    Yes ____  No ____ 
 
9.  Did you receive any information about preventing falls?  Yes ____    No ____ 
     If yes, what type of information did you receive?      
     _________________________________________________________________ 
 
9. Were you ever admitted to a hospital as a result of a fall?   
     Yes ____    No ____ 
 

PART C – Tell Us About Your Current Activities 
 
1.  Have you done any of the following in the past 3 months? 
Walking for exercise ____         Gardening or yard work ____              Swimming ____     
Bicycling ____                           Popular or social dance ____               Home Exercises 
____   
Ice Hockey ____                        Ice Skating ____                                  Golfing ____ 
Jogging or running ____            Bowling ____                                      Fishing ____ 
Baseball or softball ____           Tennis ____                                         Weight-training 
____     
Volleyball ____                         Basketball ____                                    Soccer ____     
Downhill skiing or snowboarding ____     In-line skating or rollerblading ____    Tai 
Chi____ 
Any other: ___________________ 
No physical activity __________ 
 
2.   In the past three months, how many times did you participate in this (these)  
   activities?_______________________________________________ 
 
3.  About how much time did you spend on each occasion? 
     1 to 15 minutes ____ 
     16 to 30 minutes ____ 
     31 to 60 minutes ____ 
     More than 1 hour ____ 
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4.  In the past three months did you do any other activity for leisure? 
     Yes ____    No ____    
     If yes, what was this activity? ____________________________ 
 
5.  In a typical week in the past three months, how many hours did you usually spend   

walking to work or while doing errands? 
     None ____ 
     Less than 1 hour ____ 
     From 1 to 5 hours ____ 
     From 6 to 10 hours ____ 
     From 11 to 20 hours ____ 
     More than 20 hours ____ 
 
6.  In a typical week in the past three months, how many hours did you usually spend  
     bicycling to work or while doing errands? 
     None ____ 
     Less than 1 hour ____ 
     From 1 to 5 hours ____ 
     From 6 to 10 hours ____ 
     From 11 to 20 hours ____ 
     More than 20 hours ____ 
 
7.  Thinking back over the past 3 months, which of the following best describes your  
     usual daily activities or work habits? 
     Usually sit during the day and don’t walk around very much ____ 
     Stand or walk quite a lot during the day but don’t have to carry or lift things very   
     often ____ 
     Usually lift or carry light loads, or have to climb stairs or hills often ____ 
     Do heavy work or carry very heavy loads ____ 
   
PART D – Follow-Up Information Only 
1.  Were you able to attend all 10 fall prevention sessions?  Yes ____  No ____ 
If no, why were you not able to attend? 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
 
Thank you for completing this questionnaire.  The information collected will be used in the 
research study.  All identifying information will be kept confidential 
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 Appendix J  
  

Follow-up Demographic Questionnaire 
 

 
IN THE LAST 14 WEEKS: 
 
1.  Have there been any changes in your prescribed medication(s)?  Yes___ No___ 

If yes, what changes have been made? 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 

 
2.  Have you fallen (to the ground or lower level)?  
          Yes ____  No ____ 

     If yes, how many times have you fallen  ____ 
 
a. Did any of these falls result in a visit to the Emergency Room, your Family 

Doctor or other medical care?    Yes ____  No ____ 
 
b.  Did you receive any information about preventing falls?  Yes ____    No ____ 
     If yes, what type of information did you receive?      
     _________________________________________________________________ 
 
c.  Were you ever admitted to a hospital as a result of a fall?   
     Yes ____    No ____ 

 
3. Have you had any changes in your health?  Yes ____  No____ 
           If yes, what changes have you had?          
           _________________________________________________________________ 
           _________________________________________________________________ 
           _________________________________________________________________ 
 
4.  Were you able to attend all 10 fall prevention sessions?  Yes ____  No ____ 
          If no, why were you not able to attend?  _________________________________ 
          __________________________________________________________________ 
          __________________________________________________________________ 
 
 
Thank you for completing this questionnaire.  The information collected will be used in 
the research study.  All identifying information will be kept confidential 
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 Appendix K 
 

Activities-Specific Balance Scale (ABC) 
(Powell, 1993) 

 
1. How confident are you that you can walk around the house without feeling unsteady, 

losing your balance or falling? 
____________________________________________________________________                                  
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
         
2. How confident are you that you could walk up and down the stairs without feeling 

unsteady or losing you balance? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 
No Confidence       Completely Confident 
 

3. How confident are you that you could bend over and pick up a slipper from the front of a 
closet floor without feeling unsteady or losing your balance? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 
No Confidence       Completely Confident 
 

4. How confident are you that you could reach for a small can off a shelf that is at eye level 
without feeling unsteady or losing your balance? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 

5. How confident are you that you could stand on your tiptoes and reach for something 
above your head without feeling unsteady or losing your balance? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 

6. How confident are you that you could stand on a chair and reach for something without 
feeling unsteady or losing your balance? 
____________________________________________________________________                                  
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 
7. How confident are you that you will not feel unsteady or lose your balance when you are 

sweeping the floor? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
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8. How confident are you that you would not feel unsteady or lose you balance when you 
walk outside of the house to a car that is parked in the driveway? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 
9. How confident are you that you would not feel unsteady or lose you balance when you 

get into or out of the car? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 

10. How confident are you that you would not feel unsteady or lose your balance when you 
walk across the parking lot to the mall? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 
11. How confident are you that you would not feel unsteady or lose you balance when you 

walk up or down a ramp? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 
12. How confident are you that you would not feel unsteady or lose your balance when you 

walk in a crowded mall where people rapidly walk towards you and pass you by? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 
No Confidence       Completely Confident 

 
13. How confident are you that you would not feel unsteady or lose your balance when 

people bump into you as you walk through the mall? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 

14. How confident are you that you would not feel unsteady or lose you balance when you 
step onto or off of an escalator while holding onto the railing? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence       Completely Confident 
 

15. How confident are you that you would not feel unsteady or lose you balance when you 
step onto or off of and escalator while holding onto parcels such that you cannot 
hold onto the railing? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 

 No Confidence        Completely Confident 
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16. How confident are you that you will not feel unsteady or lose you balance when you walk 
outside on icy sidewalks? 
____________________________________________________________________                                   
0 10 20 30 40 50 60 70 80 90  100 
No Confidence       Completely Confident 
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Appendix L 
 

Instructions to Administer the Activities Balance Confidence Scale 

 

• The ABC Scale can be self-administered or administered via personal or 
telephone interview.  

•  It is recommended to use a larger font for self-administration.   
• Instruct respondents “If you do not currently do the activity in question, try to 

imagine how confident you would be if you had to do the activity.  If you 
normally use a walking aid or hold onto someone, rate your confidence as if you 
were using these supports.  If you have questions, please ask”. 
 

Instructions for Scoring 

 

• Total the ratings (possible range = 0 to 1,600) and divide by 16 (or the number of 
items completed) to get each person’s ABC score. 

• If a person qualifies their response to items 2, 9, 11, 14 or 15, solicit separate 
ratings and use the lowest confidence of the two. 

• Total scores can be computed if at least 12 of the 16 items are answered and alpha 
does not increase considerably with the deletion of item 16 – icy sidewalks for 
administration in warmer climates. 

 
 
Adapted from Myers, 1999. 
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Appendix M 
 

Timed Up and Go Test (TUG) 
 

The Timed "Up & Go" Test measures, in seconds, the time taken by an individual  
to stand up from a standard arm chair (approximate seat height of 46 cm), walk a distance 
of 3 meters (approximately 10 feet), turn, walk back to the chair, and sit down again.  
 
The subject should be encouraged to wear his/her regular footwear. If participant’s 
usually use assistive devices such as canes or walkers, they should use them during the 
test.   No physical assistance is given.  
 
Step One - Setting up the test area 
 

• Determine a path free from obstruction  
• Place a chair with arms at one end of the path.  
• Mark off a 3 m (10 ft.) distance using tape or a cone 

 
Step Two – Testing 
 

• Speak clearly and slowly.  
• Inform participant of sequence and outcome  
• “When I say go, you will stand up from the chair, walk at a comfortable and safe 

pace to the line (cone) on the floor, turn around, walk back to the chair and sit 
down.” “I will be timing you using the stopwatch.”  

• Ask participants to repeat the instructions to make sure they  
            understand.  

• Participant starts with their back against the chair, their arms resting on  
      the arm rests, and their walking aid at hand. 
• The participant will walk through the test once before being timed in order to 

become familiar with the test. 
• Either a wrist-watch with a second hand or a stop-watch can be used to  

            time the performance.  
 
Adapted from Podsiadlo & Richardson, 1991 and 
www.fiu.edu/~nutreldr/You_Can/TUG%20directions.pdf retrieved May 20, 2005 
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Appendix N 
 

Table 10 
 

Variable Table 
 

 Name Source Distribution Test 
Age 

 
SR  Continuous t-test 

Gender SR Categorical Chi square 
Marital Status SR Categorical Chi square 

Living 
Arrangement 

SR Categorical Chi square 

Level of Education SR Categorical Chi square 
Number of Falls in 

Past 
SR Continuous t-test 

Use of Mobility 
Aids 

SR Categorical Chi 
Square 

Frequency of 
Physical Activity 

SR Continuous  t-test 

Number of 
Medical 

Conditions 

SR Continuous  t-test 

 
Descriptive 
Variables 

(Confounders) 
 

Number of 
Medications 

SR Continuous 
 

t-test 

 
Treatment Group 

SOYF Program    
Independent 
Variables - 

Groups 
 

 
Control Group 

SOYF Information 
Package 

  

 
Self-efficacy 

 
ABC Scale 

 
Continuous 

 
Repeated 
Measures 
ANOVA 

 
Dependent  
(Outcome) 
Variables 

  
Balance 

 
Timed Up and Go 

test 

Continuous Repeated 
Measures 
ANOVA 

 
Note. SR represents self-report. 
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Appendix O 
 
Table 11 

 
Characteristics of Participants Who Withdrew from the Study 

 

  Withdrew Χ2
 t p 

  n %  

Gender  .69 .41 

 Males   1 1.0  

 Females  8 10.3  

Educationa
  4.33 .07 

 High School or Less  7 8.9  

 College/University  2              2.6   

Marital Status   .36 .84 

 Single   1 1.0  

 Married  4 5.1  

 Widowed  4 5.1  

Co-morbidities   

 Heart Trouble  3 3.8 .04 1.00 

 Osteoporosis  3 3.8 .10 .71 

 Arthritis  3 3.8 .23 .73 

 Joint Problems  5 6.4 3.55 .11 

 High Blood 
Pressure 

 2 2.6 1.44 .29 
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Table 11 Continued 

Characteristics of Participants Who Withdrew from the Study 

  Withdrew Χ2
 t p 

  n %  

Co-morbidities Cont’d    

 Back Problems  4 5.1 1.20 .43 

 Foot Problems  3 3.8 .82 .39 

 Allergies  3 3.8 1.83 .18 

 Impaired Vision  3 3.8 1.83 .18 

 Impaired Hearing   4 5.1 7.49 .02*
 

Use of Hearing Aid  1 1.0 .01 .94 

Use of Walking Aid  1 1.0 .00 1.00 

History of Falls  2 2.6 1.13 .47 

Age (years)   76.0 -.67 .50 

an=68. 

 

Baseline ABC Scores and TUG Times for Participants who Withdrew 

 Mean SD t p

ABC 81.90 22.79 -.43 .67

TUG 76.78 18.92 -.21 .84

Note. Scores could range from 0-100, high scores >80 are indicative of mean high  

Self-efficacy. TUG times >14 seconds indicate greater risk for falls. 
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Appendix P 
 
 

Table 12 

Levels of Physical Activity for Participants in the Intervention and Control Group 

 Intervention   Control  

 
Χ2

 P

 n % n %  

 Participate in 
Regular Physical 
Activitya

 

36 92.3  30 100 1.63 .50

 Walkinga
 

 

 

 

 

 

 

 

 

 

33 84.6  29 96.7 2.01 .22

 Home Exercisesa 14 35.9 17 56.7 2.66 .14

 Bicyclinga 4 10.3 6 20.0 1.20 .32

 Tai Chia 1 2.6 4 13.3 2.81 .16

 Weight Traininga 4 10.3 4 13.3 .127 .72

 Tennisa 1 2.6 0 0 .801 1.00

 Golfinga 1 2.6 2 6.7 .647 .58

 Dancea 4 10.3 4 13.3 .127 .72

 Gardening or Yard 
Worka

28 71.8 19 63.3 .841 .43

Frequency of Physical Activityb  5.17 .08

 Daily 17 43.6 10 33.3  

 Weekly or Less 5 12.8 1 3.3  

 More than Weekly 7 17.9 12 40.0  

an=68, bn=52. 
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Appendix Q 
 

Table 13 

Analysis of Variance for ABC Scores for the Intervention and Control Group 

Source SS df MS F p

Between Subjects Effect 

Intercept 733867.02 1 733867.02 1295.74 .00

Group 1894.07 1 1894.07 3.344 .07

Error  32283.13 57 566.37  

Within Subjects Effect 

Time 1.793 1 1.793 .036 .85

Time * Group 31.353 1 31.353 .622 .43

Error 2874.23 57 50.42  

 
Note.  ABC Scores ranged from 0 meaning no confidence to 100 meaning complete 

confidence.  Scores were added then divided by 16 (the number of items) to obtain a 

score out of 100.   
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Appendix R 
 

Table 14 

Analysis of Variances for TUG scores for the Intervention and Control Groups 

Source SS df MS F p

Between Subjects Effect 

Intercept 11808.09 1 11808.09 926.73 .00

Group 77.892 1 77.892 6.113 .02

Error 726.276 57 12.742  

Within Subjects Effect 

Time 4.097 1 4.097 3.796 .06

Time * Group 2.764 1 2.764 2.561 .12

Error 61.524 57 1.079  
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Appendix S 
 

Reliability Analysis ABC Scale at Baseline 
 

Reliability Statistics 
 

Cronbach’s Alpha N of Items 
.975 16

 
Item Statistics 
 

 Mean Std. Deviation N Cronbach’s Alpha 
if Item Deleted 

Pre ABC Question 1 85.46 15.95 65 .973
Pre ABC Question 2 78.77 22.66 65 .973
Pre ABC Question 3 83.31 20.04 65 .974
Pre ABC Question 4 90.69 12.99 65 .976
Pre ABC Question 5 78.38 21.16 65 .973
Pre ABC Question 6 65.15 34.20 65 .976
Pre ABC Question 7 88.54 15.04 65 .973
Pre ABC Question 8 86.97 18.85 65 .974
Pre ABC Question 9 85.77 18.48 65 .973
Pre ABC Question 10 88.54 15.45 65 .974
Pre ABC Question 11 80.46 21.59 65 .972
Pre ABC Question 12 82.31 21.47 65 .973
Pre ABC Question 13 78.62 22.89 65 .973
Pre ABC Question 14 78.38 23.80 65 .972
Pre ABC Question 15 67.08 28.06 65 .973
Pre ABC Question 16 55.77 25.91 65 .974
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Reliability Analysis ABC Scale at Follow-Up 
 

Reliability Statistics 
 

Cronbach’s Alpha N of Items 
.972 16

 
Item Statistics 
 

 Mean Std. Deviation N Cronbach’s Alpha 
if Item Deleted 

Post ABC Question 1 86.61 16.54 59 .970
Post ABC Question 2 80.00 20.15 59 .969
Post ABC Question 3 83.05 18.34 59 .969
Post ABC Question 4 90.59 14.02 59 .972
Post ABC Question 5 77.88 23.25 59 .970
Post ABC Question 6 66.53 30.00 59 .970
Post ABC Question 7 88.64 17.17 59 .971
Post ABC Question 8 85.68 17.48 59 .970
Post ABC Question 9 85.59 16.00 59 .970
Post ABC Question 10 85.00 15.84 59 .969
Post ABC Question 11 80.85 18.06 59 .969
Post ABC Question 12 81.78 18.40 59 .969
Post ABC Question 13 75.51 21.99 59 .969
Post ABC Question 14 78.64 21.93 59 .969
Post ABC Question 15 64.66 27.98 59 .970
Post ABC Question 16 55.59 25.97 59 .970
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Appendix T 
 

Table 15 

Multivariate Analysis for Effect of Significant Characteristics at Baseline - Arthritis on 
TUG times 

Effect Value F Hdf Edf p

Intercept .06 394.12 2.00 54.00 .00

Group .92 2.42 2.00 54.00 .10

Arthritis .97 .86 2.00 54.00 .43

Group * Arthritis .93 2.08 2.00 54.00 .16

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-TUG 25.81 1 25.81 4.20 .05

Group Post-TUG 37.44 1 37.44 4.832 .03

Arthritis Pre-TUG  .71 1 .71  .16 .74

Arthritis Post-TUG 7.05 1 7.05  .91 .34

Group * Arthritis (Pre)  9.98 1 9.98 1.62 .21

Group * Arthritis (Post)  .48 1  .48  .06 .81

Error Pre-TUG 338.69  55 6.16  

Error Post-TUG 490.61 55 7.75  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of Significant Characteristics at Baseline - Education on 
TUG times 

Effect Value F Hdf Edf p

Intercept .06 407.34 2.00 53.00 .00

Group  .87 4.08 2.00 53.00 .02

Education .95 1.33 2.00 53.00 .27

Group * Education .99  .25 2.00 53.00 .78

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-TUG 23.08 1 23.08 3.55 .07

Group Post-TUG 58.86 1 58.86 7.52 <.01

Education Pre-TUG  .13 1 .13  .02 .89

Education Post-TUG 7.38 1 7.38  .94 .37

Group * Education (Pre) .43 1 .43  .07 .80

Group * Education (Post) 2.48 1 2.48  .32 .58

Error Pre-TUG 351.39  54 6.51  

Error Post-TUG 422.69  54 7.83  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Participant Age 
on TUG times 

Effect Value F Hdf Edf P

Intercept .09 276.51 2.00 54.00 .00

Group  .92 2.35 2.00 54.00 .11

Age .96 1.17 2.00 54.00 .32

Group * Age .99  .37 2.00 54.00 .69

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-TUG 20.95 1 20.95 3.48 .07

Group Post-TUG 35.09 1 35.09 4.79 .03

Age Pre-TUG  7.43 1 7.43  1.23 .27

Age Post-TUG 16.76 1 16.76  2.29 .14

Group * Age (Pre) 4.49 1 4.49  .75 .39

Group * Age (Post) 3.48 1 3.48  .48 .49

Error Pre-TUG 331.49  55 6.03  

Error Post-TUG 402.72  55 7.32  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Tai Chi on TUG 
times 

Effect Value F Hdf Edf P

Intercept .21 98.18 2.00 53.00 .00

Group  .98 .51 2.00 53.00 .61

Tai Chi .99 .04 2.00 53.00 .96

Group * Tai Chi .99  .30 2.00 53.00 .75

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-TUG 6.45 1 6.45 .99 .32

Group Post-TUG 7.34 1 7.34 .92 .34

Tai Chi Pre-TUG  .07 1 .07  .01 .92

Tai Chi Post-TUG .44 1 .44  .06 .82

Group * Tai Chi (Pre) .03 1 .03  .01 .94

Group * Tai Chi (Post) .95 1 .95  .12 .73

Error Pre-TUG 351.44  54 6.51  

Error Post-TUG 432.37  54 8.01  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Home Exercises 
on TUG times 

Effect Value F Hdf Edf p

Intercept .05 480.28 2.00 53.00 .00

Group  .91 2.78 2.00 53.00 .07

Home Exercises .88 3.59 2.00 53.00 .04

Group * Home Exercises .97  .79 2.00 53.00 .46

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-TUG 13.15 1 13.15 2.28 .14

Group Post-TUG 39.44 1 39.44 5.06 .03

Home Exercises (HE) 

Pre-TUG 

32.29 1 32.29 5.60 .02

Home Exercises (HE) 

Post-TUG 

13.76 1 13.76 1.77 .19

Group * HE (Pre) 3.71 1 3.71  .64 .43

Group * HE (Post) .217 1 .217  .03 .87

Error Pre-TUG 311.13  54 5.76  

Error Post-TUG 420.52  54 7.79  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Frequency of 
Activity on TUG times 

Effect Value F Hdf Edf p

Intercept .13 143.07 2.00 41.00 .00

Group  .86 3.23 2.00 41.00 .05

Freq of Activity (FoA) .89 .87 6.00 84.00 .52

Group * Freq of Activity .94 1.36 2.00 41.00 .27

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-TUG 33.13 1 33.13 6.16 .02

Group Post-TUG 55.88 1 55.88 6.37 .02

FoA Pre-TUG  13.48 3 4.49  .84 .48

FoA Post-TUG 7.35 3 2.45  .28 .84

Group * FoA (Pre) .28 1 .28  .05 .82

Group * FoA (Post) 7.84 1 7.84  .89 .35

Error Pre-TUG 225.99  42 5.38  

Error Post-TUG 368.57  42 8.78  
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Table 15 

Multivariate Analysis for Effect of Significant Characteristics at Baseline - Arthritis on 
ABC scores 

Effect Value F Hdf Edf p

Intercept .04 583.49 2.00 54.00 .00

Group .96 1.11 2.00 54.00 .34

Arthritis .89 3.25 2.00 54.00 .05

Group * Arthritis .99 .16 2.00 54.00 .85

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-ABC 155.56 1 155.56 .51 .48

Group Post-ABC 485.88 1 485.88 1.80 .19

Arthritis Pre-ABC 1918.90 1 1918.90 6.29 .02

Arthritis Post-ABC 1541.16 1 1541.16 5.70 .02

Group * Arthritis (Pre) 65.14 1 65.14 .21 .65

Group * Arthritis (Post)  9.56 1 9.56 .04 .85

Error Pre-ABC 16770.70  55 304.92  

Error Post-ABC 14882.22 55 270.59  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of Significant Characteristics at Baseline - Education on 
ABC scores 

Effect Value F Hdf Edf p

Intercept .05 543.25 2.00 53.00 .00

Group  .92 2.32 2.00 53.00 .11

Education .93 2.09 2.00 53.00 .13

Group * Education .96 1.14 2.00 53.00 .33

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-ABC 603.41 1 603.41 1.83 .18

Group Post-ABC 1250.28 1 1250.28 4.20 .05

Education Pre-ABC 220.90 1 220.90 .67 .42

Education Post-ABC 27.53 1 27.53 .09 .36

Group * Education (Pre) 668.03 1 668.03 2.03 .16

Group * Education (Post) 252.03 1 252.03 .85 .36

Error Pre-ABC 17811.75  54 329.85  

Error Post-ABC 16091.13  54 297.98  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Participant Age 
on ABC scores 

Effect Value F Hdf Edf p

Intercept .08 315.41 2.00 54.00 .00

Group  .98 .67 2.00 54.00 .52

Age .99 .28 2.00 54.00 .76

Group * Age .95 1.30 2.00 54.00 .28

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-ABC 450.54 1 450.54 1.35 .25

Group Post-ABC 323.30 1 323.30 1.09 .30

Age Pre-ABC 177.39 1 177.39 .53 .47

Age Post-ABC 76.06 1 76.06 .26 .62

Group * Age (Pre) 42.66 1 42.66 .13 .72

Group * Age (Post) 86.13 1 86.13 .29 .59

Error Pre-ABC 18336.98  55 333.40  

Error Post-ABC 16348.58  55 297.25  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Tai Chi on ABC 
scores 

Effect Value F Hdf Edf P

Intercept .17 135.47 2.00 54.00 .00

Group  .99 .14 2.00 54.00 .87

Tai Chi .97 .72 2.00 54.00 .49

Group * Tai Chi .97 .81 2.00 54.00 .45

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-ABC 32.96 1 32.96 .10 .75

Group Post-ABC .28 1 .28 .00 .98

Tai Chi Pre-ABC 16.58 1 16.58 .05 .82

Tai Chi Post-ABC 60.30 1 60.30 .21 .65

Group * Tai Chi (Pre) 457.34 1 457.34 1.39 .24

Group * Tai Chi (Post) 449.75 1 449.75 1.60 .21

Error Pre-ABC 18149.70 55 329.99  

Error Post-ABC 15462.29 55 281.13  
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Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Home Exercises 
on ABC scores 

Effect Value F Hdf Edf p

Intercept .04 600.51 2.00 54.00 .00

Group  .91 2.66 2.00 54.00 .08

Home Exercises .95 1.44 2.00 54.00 .25

Group * Home Exercises .99 .12 2.00 54.00 .89

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-ABC 707.50 1 707.50 2.09 .15

Group Post-ABC 1418.72 1 1418.72 4.82 .03

Home Exercises (HE) 

Pre-ABC 

3.11 1 3.11 .01 .92

Home Exercises (HE) 

Post-ABC 

290.83 1 290.83 .99 .32

Group * HE (Pre) 53.32 1 53.32 .16 .69

Group * HE (Post) 9.68 1 9.68  .03 .86

Error Pre-ABC 18640.57 55 338.92  

Error Post-ABC 16170.85 55 294.02  

 
 

120 



121 

 
Multivariate Analysis Continued 

Multivariate Analysis for Effect of  Characteristics at Baseline, p< .2 – Frequency of 
Activity on ABC scores 

Effect Value F Hdf Edf p

Intercept .12 13.82 2.00 42.00 .00

Group  .88 2.79 2.00 42.00 .07

Freq of Activity (FoA) .67 1.04 6.00 84.00 .41

Group * Freq of Activity .97 .62 2.00 42.00 .54

Note. Hdf = Hypothesis degrees of freedom, Edf = Error degrees of freedom 

      

Source SS df MS F p

Between Subjects Effect 

Group Pre-ABC 1844.28 1 1844.28 5.31 .03

Group Post-ABC 1048.15 1 1048.15 2.91 .10

FoA Pre-ABC 1040.73 3 346.91 .99 .40

FoA Post-ABC 261.37 3 87.12 .24 .87

Group * FoA (Pre) 129.95 1 129.95 .37 .54

Group * FoA (Post) 2.03 1 2.03 .01 .94

Error Pre-ABC 14933.68 43 347.30  

Error Post-ABC 15481.38 43 360.03  
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