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Abstract 

It is well established that being physically active at any stage in life is good for a 

person’s health and wellbeing.  However, the present knowledge about physical 

activity and older people who receive a home care service is limited.  In Australia, 

there are many different types of home care services available to older people living 

in the community, to help them remain living at home and avoid premature 

institutionalisation.  The most commonly accessed home care services are funded 

through the Home and Community Care (HACC) program, and include services such 

as: personal care; home help; nursing; transport; and, meals on wheels.  HACC 

services are designed to assist people to remain living in the community by providing 

home-based health services and assistance with everyday activities of living and 

rarely include physical activity promotion or exercise programs.   

 

Over the last decade an additional type of home care service has become available in 

some Australian states (also the United Kingdom, New Zealand and the United 

States), namely, restorative home care services.  Restorative home care services are 

short-term, with an episode length between 6-12 weeks, and are comprised of a 

number of different components such as task analysis and redesign, medication 

management, goal setting and exercise and falls prevention programs.  They aim to 

assist the individual to maximise their functioning and either return to living 

independently without ongoing home care assistance or to minimise the amount of 

ongoing help required.  Little is known currently about the effectiveness of the 

physical activity component within these restorative services or more generally about 

home care clients’ physical activity levels and preferences.  This thesis comprises a 

three stage study, which begins to close this gap in knowledge.   
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The three stages included:  

 Stage 1: Identified physical activity levels, barriers and motivators for being 

physically active and physical activity preferences of older people receiving a 

home care service 

 Stage 2: Determined whether a lifestyle activity program was appropriate and 

could be delivered within a restorative home care service 

 Stage 3: Conducted a randomised controlled trial (RCT) to determine the 

effectiveness and adherence to a lifestyle activity program compared to the 

current structured exercise program used within a restorative home care service. 

 

Stage 1 was a mail-out survey to 1,490 older home care clients who had received 

either usual HACC services or a restorative home care service.  The mail out (34% 

response rate) was followed-up with 20 semi-structured interviews.  Results showed 

that older people who had received a restorative home care service were significantly 

more physically active than those who received a usual HACC service (p=.049).  

Younger individuals, in better physical condition, with good mobility and no 

diagnosis of dementia were the most likely to be active.  Restorative home care 

clients also used incidental exercise, such as household chores, walking to the shops 

and gardening as their main form of activity, whereas HACC clients did less 

incidental exercise. 

 

Stage 1 also explored the motivational factors and barriers for older home care 

clients being physically active.  Wellbeing and health and fitness were the top two 

reasons participants gave for being active.  Ongoing injury and illness and feeling too 

old were the highest ranked barriers to being physically active.  The qualitative 
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findings confirmed that older home care clients knew that being physically active 

was good for them, yet injury or illness or feeling too old often stopped them from 

being as active as they could be.  This could impact the number of home care 

services they need over the longer term. 

 

The findings in stage 1 showed restorative home care clients liked to exercise using 

everyday activities such as gardening and housework, and often did not keep up with 

exercise programs prescribed after illness or injury.  This therefore suggested that the 

current structured exercise program delivered as part of the restorative home care 

service may not be the best approach to being and staying physically active for this 

population, and that a lifestyle activity program may be better.  In order to ascertain 

whether this was the case, it was first necessary to determine whether a lifestyle 

activity program, which incorporates exercise into everyday activities, could be 

delivered within a restorative home care service (stage 2). 

 

The lifestyle and functional exercise program known as LiFE, was trialled in a pilot 

study by four care managers and eight clients.  The paperwork involved in delivering 

the full LiFE exercise program proved prohibitive for both care managers delivering, 

and clients receiving, a restorative home care service.  However, a simplified (i.e. 

limited/no paperwork) LiFE exercise program was deemed appropriate for this 

population and suitable for delivery within a restorative home care service.  It was 

therefore possible to proceed with the next stage of the study - a randomised 

controlled trial to determine the effectiveness and adherence to LiFE compared to the 

current exercise program delivered within the restorative home care services 

(stage 3). 
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Eighty clients participated in stage 3; the RCT.  Forty clients were randomly 

allocated to each of the LiFE and current exercise groups.  Baseline, 8-week (post-

intervention) and 6-month follow-up data were collected.  There were no significant 

differences between the groups for demographic, level of dependency or outcome 

measures (Functional Reach, Falls Efficacy Scale, Sit to stand 1 and 5 times, Timed 

Up and Go, 10-item Vitality Plus Scale, Activities Specific Balance Scale, tandem 

walk, and Late Life Function and Disability Items) at baseline.  The average age of 

the LiFE clients was 80.2 years and 79.6 for the current exercise group.  At the end 

of the restorative home care service the LiFE clients had undertaken exercise 4.91 

times a week on average compared to the structured exercise group 4.42 times per 

week, with no significant difference shown between the groups.  However, the LiFE 

group significantly improved in 95% of the outcome measures compared to 70% for 

the structured exercise group.  The LiFE group was more effective than the 

structured exercise group in terms of 40% of the outcome measures, and at least as 

effective on the other 60%. 

 

Many intervention studies only investigate the effectiveness of the intervention 

during the designated intervention period.  However, an important aspect of 

restorative home care services is that the client maintains their independence many 

years after the home care service has ceased.  Therefore, it was important to 

determine whether either exercise program was maintained after the service finished.  

Again no difference was found on the amount of exercise undertaken by either 

group.  However, the LiFE group showed significantly better progress on a quarter of 

the outcome measures compared to the structured exercise group, over the 6 months.  

It is therefore recommended that health and community care organisations consider 
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delivering the LiFE exercise program with their clients in order to improve their 

function and confidence in living independently.  In particular, lifestyle exercise 

programs were suited to older people who suggested they do not have time to 

participate in structured exercise programs or prefer not to work out with weights. 
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Glossary 

Activities of daily living (ADLs): Activities required for everyday living, including 

eating, bathing, toileting, dressing, getting into or out of bed or chair, and basic 

mobility (Physical Activity Guidelines Advisory Committee, 2008, p. C2). 

Aerobic exercise/activity: Exercise that primarily uses the aerobic energy-producing 

systems, can improve the capacity and efficiency of these systems, and is effective 

for improving cardiorespiratory endurance (Physical Activity Guidelines Advisory 

Committee, 2008, p. C2). 

Ageing: of the individual in the strictest sense means growing old. It can also signify 

life-long growth and development in physical, economic, psychological, cultural 

spiritual and other ways (United Nations General Assembly, 1995). 

Balance: A performance-related component of physical fitness that involves the 

maintenance of the body’s equilibrium while stationary or moving (Physical Activity 

Guidelines Advisory Committee, 2008, p. C5). 

Cardiorespiratory fitness: The capacity of the cardiorespiratory system to take up 

and use oxygen; the capability to carry out activities that use large muscle groups at 

moderate intensities, that use oxygen for the production of energy, and that can be 

sustained for more than a few minutes (Dishman, Heath, & Lee, 2013, p. 557). 

Commuting physical activity: the use of cycling, running or walking as a form of 

transport to the workplace (C. Jones & Ogilvie, 2012). 

Disability: The interactions between individuals with health conditions and barriers 

in their environment (Dishman et al., 2013, p. 558). 

Dose-response: The relation between the dose of physical activity and the health or 

fitness outcome of interest is considered the dose response. The dose can be 

measured in terms of a single component of activity (e.g., frequency, duration, 
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intensity) or as the total amount. This concept is similar to the prescription of a 

medication where the expected response will vary as the dose of the medication is 

changed. The dose-response relation can be linear, exponential, or hyperbolic, and 

the dose-response relation is likely to vary depending on the primary measure of 

interest. For example, improvements in cardiorespiratory fitness, bone health, or 

adiposity are common dose-response measures of interest. A dose of physical 

activity may exist below which no effect has been detected as well as a dose above 

which no effect has been detected. These seemingly lowest and highest doses of 

activity may be called “thresholds,” but the term should be used cautiously as these 

apparent limits may be more related to limitations of measurement than to true 

biological limits (Physical Activity Guidelines Advisory Committee, 2008, p. C3). 

Endurance exercise/activity: Exercises that are repetitive and produce dynamic 

contractions of large muscle groups for an extended period of time (e.g., walking, 

running, cycling, swimming) (Physical Activity Guidelines Advisory Committee, 

2008, p. C2). 

Energy expenditure: The amount of energy used, for example, in an activity. The 

most common unit of energy expenditure is the kilocalorie, but in scientific work the 

joule is preferred. The daily energy expenditure of an individual is dependent on sex, 

basal metabolic rate, body mass, body composition and activity level. The 

approximate expenditure of an adult male lying in bed is 1.0 kcal
−1

h
−1

kg body 

mass
−1

; for slow walking at 25 mm mile
−1 

(1.6 km), 3.0 kcal
−1

h
−1

kg body mass
−1

; and 

for fast steady running at 6 mm mile
−1

, 16.3 kcal
−1

h
−1

kg body mass
−1

. Females have 

an energy expenditure 10% lower than males doing a comparable activity (M. Kent, 

2007). 
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Exercise: A subset of physical activity consisting of planned, structured, repetitive 

bodily movements with the purpose of improving or maintaining one or more 

components of physical fitness or health (Dishman et al., 2013, p. 559). 

Frequency: The number of times an exercise or activity is performed. Frequency is 

generally expressed in sessions, episodes, or bouts per week (Physical Activity 

Guidelines Advisory Committee, 2008, p. C3). 

Health-related Quality of Life: is an individual's overall sense of wellbeing and 

includes such factors as pain, mood, energy level, family and social interactions, 

sexual function, ability to work, and ability to keep up with routine daily activities 

(Physical Activity Guidelines Advisory Committee, 2008, p. C6). 

Home care (client): an older person who is receiving a home care service. 

Household physical activity: Physical activity derived from activities undertaken 

within and for the house, such as mowing the lawn, moderate-intensity gardening, 

heavy housework and repairs. 

Independent living: A living arrangement that maximises independence and self-

determination, especially of disabled persons living in a community instead of in a 

medical facility (Farlex, 2009). 

Instrumental activities of daily living: Activities related to independent living, 

including preparing meals, managing money, shopping for groceries or personal 

items, performing housework, and using a telephone (Physical Activity Guidelines 

Advisory Committee, 2008, p. C2). 

Leisure time physical activity: Physical activities performed by a person that are 

not required as essential activities of daily living and are performed at the discretion 

of the person. These activities include sports participation, exercise conditioning or 
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training, and recreational activities such as going for a walk, dancing, and gardening 

(Physical Activity Guidelines Advisory Committee, 2008, p. C2). 

Lifestyle activities: This term is frequently used to encompass activities that one 

carries out in the course of one’s daily life, that can contribute to sizeable energy 

expenditure, e.g., taking the stairs instead of using the elevator, walking to do errands 

instead of driving, getting off one bus stop earlier, or parking further away than usual 

to walk to a destination (Physical Activity Guidelines Advisory Committee, 2008, p. 

C2). 

MET: Metabolic equivalent or metabolic equivalent of task. The ratio of work 

metabolic rate to a standard resting metabolic rate. Metabolic rate is the rate at which 

a person uses energy, or burns calories, 1 MET is considered a resting metabolic rate 

(Townsend et al., 2012, p. 8). 

Moderate-intensity physical activity: physical activity requiring 3-4 METS (i.e. 3-4 

times as much energy as at rest).  It is also often described as activity that causes 

some increases in breathing and heart rate (Saarloos, Nathan, Almeida, & Giles-

Corti, 2008). 

Occupational physical activity: physical activity that occurs within a person’s 

employment.  High occupational activity includes: waiters and waitresses; cleaning 

and builder services; farm and nursery works; construction trades and services; 

labourers; and stock, freight and material movers (G. King et al., 2001). 

Physical activity: bodily movement produced by skeletal muscle contraction that 

requires energy expenditure. Characterised by features including frequency, 

intensity, timing and type (Dishman et al., 2013, p. 565). 

Physical fitness: The capacity to meet the present and potential physical challenges 

of life successfully; a set of personal attributes, such as muscular strength, 
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cardiorespiratory capacity, and agility, that relate to the ability to perform physical 

activity (Dishman et al., 2013, p. 565). 

Physical function: being able to eat, bathe, dress, walk, and take medications 

(Resnick, Boltz, Galik, & Pretzer-Aboff, 2012). 

Physically inactive: Adults not participating in any sessions of light to moderate or 

vigorous leisure-time physical activity of at least 10 minutes and/or being unable to 

perform leisure-time physical activity (Pleis, Lucas, & Ward, 2009). 

Power (training): A performance-related component of physical fitness that 

describes the rate (or speed) at which work can be applied (Physical Activity 

Guidelines Advisory Committee, 2008, p. C5). 

Reablement service: see restorative care service. 

Residential aged care: Refers to facilities (other than hospitals) which provide 

accommodation and aged care as a package to people requiring ongoing health 

and/or nursing care due to chronic impairments and a reduced degree of 

independence in activities of daily living (ADLs) (Productivity Commission, 2011, p. 

XIX).  Aged care institutions include specially designed institutions where the 

predominant service component is long-term care and services are provided to people 

with moderate to severe functional restrictions (Productivity Commission, 2011, p. 

XIX). 

Researcher: throughout the thesis and publications where the Researcher 

(researcher) is referred to, this is the author of this PhD, who collected all data at 

every stage of the study. 

Resistance training (strength training, muscle-strengthening activities, or 

muscular strength and endurance exercises): Exercise training primarily designed 
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to increase skeletal muscle strength, power, endurance, and mass (Physical Activity 

Guidelines Advisory Committee, 2008, p. C2). 

Restorative care service: creates independence, improves self-image and self-

esteem, and reduces the level of care required through the delivery of an 

individualised program (Atchison, 1992, p. 8). 

Sedentary: a condition of inaction. (Sedentary lifestyle: the condition indicates a 

habit of life that is characterised by a low physical activity level) (Mosby's Medical 

Dictionary, 2009). 

Strength: A health and performance-component of physical fitness that is the ability 

of a muscle or muscle group to exert force (Physical Activity Guidelines Advisory 

Committee, 2008, p. C6). 

Vigorous-intensity physical activity: physical activity requiring 7+ METS (i.e. over 

7 times as much energy as at rest). This is often described as activity that causes 

some ‘huffing and puffing’ (Saarloos et al., 2008). 

Volume: Physical activity volume is the product of frequency or episodes per week, 

often expressed as days per week (D. Brown, Heath, & Martin, 2010). 
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CHAPTER 1 

 

Introduction 
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1.1 Statement of the Problem 

Australia’s population is ageing; with baby boomers nearing retirement the 

percentage of the 65 year and over population will increase markedly over the next 

50 years to levels never seen before.  To remain living independently and without 

assistance it is important for older people to maintain their function and wellbeing for 

as long as possible.  In order to do this, it is necessary to be physically active every 

day, preferably at a moderate intensity.  However, evidence shows that as people 

grow older there is a tendency to be less physically active (Australian Bureau of 

Statistics, 2011a). 

 

As older people become less physically active, they experience a decrease in 

strength, mobility, balance, power and endurance.  All of these are crucial for an 

older person to remain living independently, without assistance from family, friends, 

and/or health and home care organisations.  As strength decreases, getting off the 

toilet becomes more challenging; when balance is affected the risk of falling is 

markedly increased, which in turn affects confidence, if a fall does actually occur.  

The ability to walk to, and catch, public transport is also affected by a reduction in 

mobility, stamina, strength and balance.  As the ability to complete these tasks 

becomes more difficult, gaining assistance from home care services is the most 

common response from both the older person and their family, as well as from the 

service providers themselves.  The alternative - regaining/increasing functional 

abilities (i.e. strength, balance and mobility) through being more physically active is 

rarely considered. 
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Over a million older Australians receive home care services throughout Australia 

(Productivity Commission, 2011), the vast majority of which are funded through the 

Home and Community Care (HACC) program (Australian Government Department 

of Health and Ageing, 2012c).  The most common HACC services are assistance 

with showering, transport, meals on wheels or domestic assistance; and the current 

delivery of these services involves “doing” the task for the older person, rather than 

assisting them to work towards completing it themselves.  Very few services work 

with the older person to help them regain strength, mobility or balance in order to 

return to living without assistance.   

 

A new paradigm for the provision of home care services, namely restorative home 

care services, has been developed over the last decade.  Restorative care services aim 

to restore function and improve the wellbeing and self-esteem of the older person.  A 

range of strategies have been found to be effective in improving function, wellbeing 

and self-esteem in older people thus most restorative care services have multiple 

components.  These include: goal setting, health education management (including 

medicine, nutrition, and skin), exercise programs, occupational therapy, falls 

prevention, equipment, home modification and social rehabilitation (Ryburn, Wells, 

& Foreman, 2009).  Physical activity or exercise is an intervention included in 

restorative home care services that has been demonstrated across multiple conditions 

to have a large impact on function and wellbeing for older people.  There is a 

plethora of physical activity/exercise programs that have been found to significantly 

improve function, health, wellbeing and self-esteem. However, the effectiveness of 

different types of programs within a restorative care service has not been evaluated.  

This study aims to fill this current gap in knowledge. 
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This study focused on the levels, types, reasons for being and not being active and 

the effectiveness of physical activity programs in restoring independence for older 

people receiving restorative home care services.  This research was framed in terms 

of Gill and colleague’s (2002) work that investigated the prevention of functional 

decline in physically, frail older community dwelling people, through the 

implementation of a home-based intervention that focused on improving function, 

balance, strength, mobility and the ability to transfer from one position to another.  

Gill et al. (2002) suggested that exercise could slow or prevent functional decline in 

frail, older people living in the community.  This study was designed to determine 

whether different exercise programs were differentially effective in their impact on 

the functioning of older people receiving restorative home care services. 

 

1.2 Study Location 

This three stage study was essentially undertaken in Perth, Western Australia, 

although a proportion of the questionnaires (stage 1) were posted to older home care 

clients receiving services in regional Western Australia.  The subsequent study 

(stages 2 and 3), however, only included older people living in metropolitan Perth.   

 

Perth is the largest city in Western Australia with over 1.7 million residents, of 

whom 12% are 65 years or over (Australian Bureau of Statistics, 2012).  It is the 

fastest growing city in Australia with a relatively high standard of living.  

 

In 2010-2011, 68,649 Western Australians and 47,366 residing in Perth received a 

home and community care service (HACC) (Australian Government Department of 

Health and Ageing, 2012c).  Silver Chain is one of Western Australia’s largest 
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community health and aged care organisations and all participants in this study had 

been, or still were, receiving a Silver Chain service. 

 

1.3 Scope of the Project 

This PhD incorporated three study stages. Stage 1 used a questionnaire and semi 

structured interviews to address project objectives 1-4 (see below).  Stage 2 piloted a 

lifestyle exercise program to determine whether it was suitable for delivery in a 

restorative home care service (objectives 5-6) and stage 3 was a randomised 

controlled trial to determine the effectiveness, over the short and longer term, of a 

lifestyle exercise program compared to the current exercise program included in a 

restorative home care service (objectives 7-11).  Limitations of the study have been 

outlined within each relevant published article. 

 

1.4 Series of Published Papers 

This thesis is presented as a series of published papers.  Copyright permission has 

been obtained to use the published or ‘in-press’ papers for this purpose.  Chapters 4 

to 9 include original reprints from papers that have been accepted for publication and 

are either ‘in press’ or published.  The title and objectives of each paper are listed 

below for each of the study stages: 

 

1.4.1 Stage 1: To identify the physical activity levels, barriers and motivators 

for being physically active and physical activity preferences of older people 

receiving a home care service. 

 

 



6 

Physical Activity Levels of Older Adults Receiving a Home Care Service 

Burton, E., Lewin, G., & Boldy, D. (2013). Journal of Aging and Physical Activity, 

21(2), 140-154.  

Objectives:  

 To compare the physical activity levels of older people (70 years and over) 

who had received a restorative home care service (HIP) with those of older 

adults who had received usual home care services (HACC)  

 To explore factors that predict being physically active among older home care 

clients 

 To determine whether either home care service group (HIP or HACC) met 

the minimum recommended levels of activity promoted by the Australian 

government. 

 

Barriers and Motivators to Being Physically Active for Older Home Care Clients.   

Burton, E., Lewin, G., & Boldy, D. (2013). Physical and Occupational Therapy in 

Geriatrics, 31(1), 21-36. DOI: 10.3109/02703181.2012.751474. 

Objectives: 

 To identify the motivators and barriers to physical activity for older people 

receiving a usual (HACC) home care service compared to those receiving 

HIP, a restorative home care service,  

 

1.4.2 Stage 2: To determine whether a lifestyle activity program is appropriate 

for, and can be delivered within, a restorative home care service. 
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Determining the feasibility of a lifestyle activity program for inclusion in a 

restorative home care service: A pilot study. 

Burton, E., Lewin, G., Clemson, L. & Boldy, D. Activities, Adaptations & Aging, 

accepted for publication 9 June 2013. Estimated publication Volume 38(2), June 

2014. 

Objectives: 

 Determine the recruitment rate and identify any potential recruitment issues 

for a RCT study 

 Determine what the expected dropout rate might be in a RCT study 

 Determine whether a Lifestyle Functional Exercise program (LiFE), and its 

associated documentation, was suitable to be delivered as part of a restorative 

home care service, as perceived by both care managers and clients 

 Determine which data collection tools are appropriate for a RCT study within 

the context of the restorative home care services. 

 

1.4.3 Stage 3: A randomised controlled trial to determine the effectiveness of a 

lifestyle exercise program compared to the current structured exercise program 

used within a restorative home care service. 

 

Effectiveness of a lifestyle exercise program for older people receiving a restorative 

home care service: Study protocol for a pragmatic randomised controlled trial.   

Burton, E., Lewin, G., Clemson, L., & Boldy, D. (2013). BMC Health Services 

Research, 13: 419. DOI:10.1186/1472-6963-13-419. 

This paper describes the study protocol to test the following objectives: 

Whether a Lifestyle Functional Exercise (LiFE) program 
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 is undertaken more often 

 is more likely to be continued over the longer term 

 will result in greater functional gains 

compared to a standard exercise program for older people receiving a restorative 

home care service. 

 

Effectiveness of a lifestyle exercise program for older people receiving a restorative 

home care service: A pragmatic randomized controlled trial. 

Burton, E., Lewin, G., Clemson, L., & Boldy, D. (2013). Clinical Interventions in 

Aging, 8: 1591-1601. DOI: http://dx.doi.org/10.2147/CIA.S44614. 

Hypotheses tested: 

1. That the lifestyle exercise intervention would be undertaken more often than the 

structured exercise program, and 

2. That the lifestyle exercise intervention would result in greater functional gain 

than the structured exercise program. 

 

Long term benefits of a lifestyle exercise program for older people receiving a 

restorative home care service: A pragmatic randomized controlled trial. 

Burton, E., Lewin, G., Clemson, L., & Boldy, D. (2104). Healthy Aging & Clinical 

Care in the Elderly, 6: 1-9. DOI: 10.4137/HACCE.S13445. 

Hypotheses tested: 

1. That the lifestyle exercise program would be undertaken more often compared to 

the structured exercise program, and  

2. Result in greater functional gains, 

      at six month follow-up. 



9 

1.5 Significance of the Study 

This study is significant because Australia’s ageing population is rapidly increasing 

in size and it is therefore expected that the number of people requiring home care 

services will also increase. In order for older people to maintain their quality of life, 

reduce physical decline and maintain functional ability, they will need to become or 

remain physically active. Understanding what motivates or prevents older people 

receiving home care services from being physically active is under researched. It is 

also not known what type of physical activity older home care clients prefer to 

undertake.  It is important that the motivators and barriers and activity preferences 

are understood prior to initiating physical activity strategies, in order to improve 

compliance and maintenance.  

 

This study also investigated two different physical activity programs for older people 

receiving a restorative home care service, comparing a traditional ‘structured’ style 

exercise program with a program which incorporates physical activity into daily 

living routines and tasks.  There is a dearth of research examining different physical 

activity programs for this population and few that examine maintenance of activity 

over time.  By filling this knowledge gap the results of the study will inform the 

development of physical activity programs for older people generally, as well as 

assist the providers of restorative home care to deliver the most effective programs.  
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2.1 Introduction 

This chapter reviews the literature relating to population ageing, physical activity and 

home and community care services for older people.  The section on physical activity 

reviews: the importance of being physically active; the health benefits; recommended 

levels of physical activity; reasons why people are or are not active; and, physical 

activity programs that have been proven effective for older people.  The home and 

community care services section reviews: services in Australia and the rest of the 

world; physical activity programs that have been trialled in home care services; and, 

restorative care services in Australia and around the world.  The final section 

provides a summary of the literature review and identifies the gaps in the literature. 

 

Relevant publications were identified through a search of the following databases: 

CINAHL, Medline (Ovid and Web of Knowledge), PsychInfo, Sport Discuss, 

PubMed and Cochrane reviews.  Additional papers, books and reports were also 

found through scanning reference lists, journal alerts, organisation websites and 

google scholar for citations from included research.  Exclusion criteria were: studies 

undertaken in a long term care setting or residential care setting; people with 

dementia or neurodegenerative disorders; and people with specific conditions, for 

example people recovering from cardiac surgery, cancer or stroke.  Restorative care 

services included only those with multiple components that promoted independence 

such as: goal setting, home hazards, physical activity/exercise programs and 

medication management.  Single component services were excluded.  Due to not 

wanting to exclude seminal papers in any section of the literature review, no time 

limit was placed on when research was published. 
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2.2 Population Ageing 

The world’s population is ageing.  Population ageing is defined as “the process by 

which older individuals become a proportionally larger share of the population” 

(United Nations, 2001, p. 1).  This greying of the population is expected to continue 

as population fertility rates continue to decrease.  In 1950, there were 205 million 

people around the world aged 60 years and over, that tripled to 606 million by 2000 

and is projected to reach almost two billion by 2050 (United Nations, 2001).   

 

Europe currently has the world’s largest proportion of people aged over 60 years 

(20% in 2000) and this is expected to continue until at least 2050, when the 

percentage is projected to have risen to 37% (United Nations, 2001).  Conversely, 

Africa had the smallest population of older people in 2000 with only 5% of their 

population aged 60 years and over.  This situation is expected to continue over the 

coming decades (United Nations, 2001).  More than 20% of the populations of 

European countries, such as France, Greece, Italy, Sweden and the United Kingdom 

are 60 years and older (Australian Bureau of Statistics, 2007a).  Whereas, the 

population proportions of Canada (17.8%), New Zealand (16.6%) and the United 

States of America (16.6%) are more similar to the proportion of older people in the 

Australian population (17.8%) (Australian Bureau of Statistics, 2007a).    

 

Australia has seen a steady increase in its proportion of people aged 65 years and 

over.  In 2007, approximately 2.73 million people aged 65 years and over lived in 

Australia and this number is expected to rise to 8.16 million (23%) by 2056 

(Australian Bureau of Statistics, 2008).  The older populations of Australia, namely 

those aged 70 and 85 plus years are also expected to rise in proportions never before 
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seen.  As illustrated in Figure 1, by 2050 Australians aged 70-85 years will form 

17.4% of the total Australian population and those aged 85 years and over, 5.1% or 

1.8 million people.  This is a considerable increase for the 85+ year age group, as 

they only made up 1.6% of Australia’s population in 2010 (Productivity 

Commission, 2011).    

 

Figure 1. Projected size of selected Australian cohorts compared to total population 

(Australian Bureau of Statistics, 2008). 

 

Throughout the ageing process physiological changes occur.  As people grow older 

and pass 50 years of age physical capacity begins to decline, particularly for those 

who have not been physically active on a regular basis throughout their life 

(Signorile, 2011).  Being physically active has many benefits and this does not 

change as a person grows older, as it is essential for maintaining function and living 

independently, which is important for the majority of Australians aged over 65 who 

live at home and particularly for the 28.7% that live alone (Australian Institute of 

Health and Welfare, 2007).   
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2.3 Importance of Physical Activity for Older People 

The link between physical activity and health benefits was first established in 1953 

by Morris, Heady, Raffle, Roberts and Park (1953) in their study comparing coronary 

heart disease (CHD) of London bus drivers who sat all day, to their conductors, who 

walked up and down the bus stairs all day.  They found physical activity to have a 

protective effect against CHD for the active conductors compared to the sedentary 

drivers.  Since then, there has been a vast amount of evidence supporting the 

importance of physical activity in the primary and secondary prevention of several 

chronic diseases, including benefits for older people (Bean, Vora, & Frontera, 2004; 

A. King & King, 2010; Ku, Fox, Chen, & Chou, 2012; Paterson, Jones, & Rice, 

2007; Paterson & Warburton, 2010; A. Taylor et al., 2004; Vogel et al., 2009; 

Warburton, Charlesworth, Ivey, Nettlefold, & Bredin, 2010; Warburton, 

Katzmarzyk, Rhodes, & Shephard, 2007; Warburton, Nicol, & Bredin, 2006). 

 

Physical activity may reduce the risk of over 25 chronic conditions, particularly, 

coronary heart disease, stroke, hypertension, breast cancer, colon cancer, type 2 

diabetes, and osteoporosis (Warburton et al., 2007).  The benefits for older people 

being physically active can also relate to functional mobility and independent living, 

health related quality of life, and psychological, cognitive or mental health (A. 

Taylor et al., 2004).  Due to the very large number of studies examining the 

relationship between physical activity and health benefits, the following section is 

restricted to an outline of the evidence concerning: all-cause mortality; chronic 

diseases that are thought to be reduced greatly with on-going physical activity; 

mental health benefits; and, activity benefitting continued functional mobility and 

living independently, which is so important to older people living alone. 
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2.4 Health Benefits 

There is evidence that there are many physical and psychological benefits to being 

physically active.  A summary of the effects of physical activity in terms of 

physiological and psychological changes as people age, is presented in Table 1 below 

and outlined in the following section of the literature review. 

 

Table 1 

Effects of physical activity in terms of physiological and psychological changes as 

people age 

Cardiovascular health Decreased heart rate and blood pressure 

 Decreased low density lipoprotein cholesterol 

 Increased high density lipoprotein cholesterol 

 Decreased maximal and submaximal aerobic capacity 

 Improvement in blood lipids 

Cancer Decreased body fat 

 Decreased oestrogen levels 

Metabolism Increase in total energy expenditure 

 Reduced cholesterol 

 Increased glucose tolerance 

 Increased lipoprotein lipase activity 

Musculoskeletal/function Reduced risk of musculoskeletal disability 

 Increased muscle strength, power, endurance, flexibility 

 Improved static and dynamic balance 

 Increased muscle mass 

 Improved motor coordination 

 Improved reaction time 

 Improved gait speed, speed length and gait stability 

 Reduced risk of falls 

 Decreased fear of falling 

 Increased bone density 

 Increased overall activity levels and mobility 

 Improves functional performance 
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Psychological Improved attention span 

 Improved wellbeing and happiness 

 Improved memory 

 Increase self-efficacy 

 Decreased anxiety 

 Improved sleep 

(Fiatarone Singh, 2002, 2004; Vogel et al., 2009) 

 

2.4.1 All-cause mortality 

In a systematic review of physical activity and premature mortality Warburton et al. 

(2010) reviewed 70 articles, encompassing 1,525,377 participants, at an average of 

21,791 per study.  They reported a total of 111,125 cases of premature all-cause 

mortality, the average length of the studies being 11.1 years.  The articles were 

published between 1985-2007 (Warburton et al., 2010).  Warburton et al. (2010) 

found a mean 31% (median 32%) lower risk for all-cause mortality in the most 

physically active persons, which was consistent with the findings of the 2008 

Physical Activity Guidelines Advisory Committee in their review of 73 studies 

published after 1996 (Dishman et al., 2013).   

 

Brown and colleagues (2012) explored the benefits of physical activity on all-cause 

mortality for Australian men and women aged 65 years and over.  The study 

consisted of 18,748 participants, with mean ages of 75.3 years for women and 72.1 

years for men (W. J. Brown et al., 2012).  Proportionally more male participants 

reported being moderately, highly or very highly physically active compared to their 

female counterparts.  Results showed that a dose-response was evident for all 

participants, with higher levels of physical activity associated with lower mortality 

risk (p<.001) (W. J. Brown et al., 2012).  They also suggested that even low levels of 
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physical activity may have survival benefits for older people, in particular for 

women.   

 

The inverse dose-response relationship between physical activity and all-cause 

mortality is well established and Warburton et al. (2010) suggest a risk reduction of 

approximately 45% for both men and women for aerobic type exercise, which in 

some cases has been reported above 50%.  It has also been found that the type of 

activity, be it leisure-time, occupational, household or commuting based does not 

matter, the important aspect is the overall volume of energy expended (Dishman et 

al., 2013).  The data are clear that 2-2.5 hours per week of moderate-intensity 

physical activity is sufficient to significantly decrease all-cause mortality rates 

(Dishman et al., 2013).  National and International guidelines e.g. Australia and US 

(Australian Government Department of Health and Ageing, 2009; US Department of 

Health and Human Services, 2008) and WHO (World Health Organisation, 2010b) 

therefore promote this as the minimum amount of activity to be undertaken each 

week.  This is being promoted as the minimum because the greater the volume and 

level of intensity of activity per week, the greater the health benefits will be for the 

older person (Warburton et al., 2010). 

 

2.4.2 Cardiovascular disease 

Cardiovascular disease (CVD) contributed to the greatest number of deaths of 

Australians in 2008 from any disease, making up 34% of the total that year.  The 

proportion increases markedly with age (Australian Institute of Health and Welfare, 

2011a).  CVD cost Australia $5.9 billion in 2004-2005 and remains the highest 

burden of disease overall in Australia, the United States and many other countries 
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throughout the world (Australian Institute of Health and Welfare, 2011a; Dishman et 

al., 2013).  

 

As described earlier, the relationship between physical activity and CVD has been 

known for over half a century since Morris et al. (1953) determined that individuals 

with physically active jobs, in this case bus conductors, were less likely to suffer 

from CVD than their sedentary, driver, counterparts.  Since this first seminal study, 

many other occupational activity studies, leisure-time activity studies, retrospective 

and prospective cohort studies have shown similar findings.   

 

Warburton et al. (2010) conducted a systematic review of the relationship between 

physical activity and the incidence of CVD.  They found 49 articles, spanning 32 

years (from 1975 to 2007) which included 726,474 participants with a total of 34,815 

reported cases of CVD.  The majority of articles were prospective cohort studies and 

they found a graded inverse dose-response relationship between physical activity and 

fitness, with a 33% relative mean risk reduction and a 36% median risk reduction in 

the incidence of CVD (Warburton et al., 2010).   

 

The majority of research conducted on the relationship of physical activity and the 

incidence of CVD has been in middle-aged men and women.  There is much less 

known about the association in older adults.  A systematic review conducted by 

Batty (2002) found 12 articles that examined the relationship of physical activity in 

older men and women to CVD; again the majority were prospective cohort studies.  

Eight of the 11 studies involving men showed an inverse relationship between 

physical activity and CVD (Batty, 2002).  However, owing to the lack of evidence 
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available for older women it was not possible for the authors to draw any conclusions 

concerning the population as a whole, and future research in this area was suggested. 

 

More recently, 4,060 adults (3,057 men, 1,003 women) aged 60 years and over were 

included in the Aerobics Centre Longitudinal Study (ACLS) in the United States.  

This prospective study had an average follow-up of 13.6 years and the mean age of 

the participants at baseline was 64.7 years (Sui, Laditka, Hardin, & Blair, 2007).  The 

results showed that participants with high cardiorespiratory fitness had a markedly 

lower CVD mortality risk than those with low fitness levels.  This was true for both 

older men and women (Sui et al., 2007).  Cardiorespiratory fitness is an objective 

measure of physical activity, and studies have shown that regular physical activity 

can increase cardiorespiratory fitness (Sui et al., 2007). 

 

In 2011, a meta-analysis of 33 prospective cohort studies was conducted to determine 

the dose-response relationship between physical activity and CVD (Sattelmair et al., 

2011).  It was found that individuals meeting the minimum United States physical 

activity guidelines (150 min activity a week) had a 14% lower risk of CVD, 

compared with those who were not physically active (Sattelmair et al., 2011).  

Individuals meeting the advanced guidelines (300 min activity a week) had a 20% 

lower risk of CVD.  They also noted the association between physical activity and 

CVD was stronger in women than men (Sattelmair et al., 2011).   

 

It is widely accepted that the physical activity guidelines promoted in many western 

countries are sufficient to lower CVD at any age for both men and women (Dishman 

et al., 2013).  Small bouts of aerobic physical activity, in 10 minute blocks, such as 
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walking, contributes to this reduction and although greater amounts and more 

vigorous-intensity activity reduces the risk further, it is to a diminishing degree, and 

the exact volumes and intensities required remain unclear (Dishman et al., 2013).   

 

2.4.3 Cancer 

Cancer is predominantly a disease of older people.  In Australia in 2012, 

approximately three quarters of new cancer diagnoses for men and 65% for women 

were in people aged 60 years and over (Australian Institute of Health and Welfare & 

Australasian Association of Cancer Registries, 2012).  It is estimated that one in 

three Australian males and one in four females will have been diagnosed with cancer 

by the age of 75 (Australian Institute of Health and Welfare & Australasian 

Association of Cancer Registries, 2012).   

 

Cancer of the breast and colon have the strongest evidence about the relationship 

with physical activity and will be the only cancers discussed in this literature review.  

Warburton et al. (2010) included 33 studies in their systematic review of the 

relationship between physical activity and colon cancer.  A total of 1,433,103 

participants, at an average of 43,427 per study, comprising 17,959 cases of colon 

cancer were included (Warburton et al., 2010).  The average length of study was 10.7 

years, involving regions throughout the world and the published articles spanned 

1985 to 2008 (Warburton et al., 2010).  A dose response relationship was present in 

many of the studies, when comparing physically active with physically inactive 

persons and a mean risk reduction of 30% (median 32%) was found across the 

studies (Warburton et al., 2010).  Warburton et al. (2010) have suggested that the 

new Canadian physical activity guidelines (see Recommendations for Older People 
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section below) which are similar to the US, WHO and Australian physical activity 

guidelines, are of sufficient volume to lower the risk for the development of colon 

cancer for asymptomatic adults.  Therefore, 30 to 60 minutes of moderate- to 

vigorous-intensity activity undertaken daily has been suggested.  Currently the 

evidence is for aerobic type activity to be undertaken, such as jogging, swimming, 

running, and cycling (Physical Activity Guidelines Advisory Committee, 2008). 

 

The most commonly diagnosed cancer for women in Australia is breast cancer, with 

14,560 cases diagnosed in 2012 (Australian Institute of Health and Welfare & 

Australasian Association of Cancer Registries, 2012).  A systematic review of 19 

cohort studies and 29 case-control studies was conducted to determine the strength of 

the association between physical activity and breast cancer risk (Monninkhof et al., 

2007).  The studies included in the review were published between 1994 and 2006, 

with the case numbers ranging from 46 to 3,424 participants in the cohort studies and 

81 to 6,888 in the case-control studies (Monninkhof et al., 2007).  Strong evidence 

was found for an inverse relationship between women being post-menopausal and 

being physically active, with risk reductions averaging between 20-80% 

(Monninkhof et al., 2007).  Similar results were found by the United States Physical 

Activity Guidelines committee in their review of 60 observational epidemiological 

studies (Physical Activity Guidelines Advisory Committee, 2008).  However, for 

some reason the published figure, a 20% lower risk of developing breast cancer for 

active women, included pre-menopausal women even though the risk reduction is 

less for pre- as compared to post-menopausal women (Physical Activity Guidelines 

Advisory Committee, 2008).   
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As was the case for colon cancer, 30-60 minutes of moderate- to vigorous-intensity 

activity a day is recommended to lower the risk of developing breast cancer.  

Monninkhof et al. (2007) went further to suggest that for each additional hour of 

physical activity undertaken each week, a 6% decrease in breast cancer risk was 

possible if the activity is sustained.  Therefore, if the current physical activity 

guidelines promoted around the world are followed they will lower the risk of 

developing colon and breast cancers for older people. 

2.4.4 Type 2 diabetes 

The prevalence of type 2 diabetes in Australia increases with age.  In 2007-2008, 

787,500 Australians were diagnosed with type 2 diabetes and 43% were aged 65 

years and over (Australian Institute of Health and Welfare, 2011b).   

 

There are four well known interventions for type 2 diabetes, these are: weight 

control; diet (less saturated fat); insulin or hypoglycaemic drugs; and, exercise 

(Dishman, 1994).  The benefits of physical activity in controlling body weight and 

type 2 diabetes have been demonstrated widely in a variety of studies.   

 

The United States Diabetes Prevention Program conducted a large randomised 

controlled trial of 3,234 adults aged between 25 and 85 years (mean 51 years).  

Participants were randomised to one of three interventions: 1082 to placebo; 1073 to 

the drug metformin; and 1079 to the intensive lifestyle intervention, which included 

diet and physical activity aimed at reducing weight by 7% and exercising for 150 

minutes per week (Knowler et al., 2002).  After an average of three years, 29% of the 

placebo group, 22% of the metformin group and just 14% of the exercise and diet 

group had developed diabetes.  This equated to more than a 50% risk reduction for 
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the exercise and diet group (Knowler et al., 2002).  The lifestyle intervention was 

effective for men and women and all minority groups (African Americans, American 

Indians etc) within the study, including older people aged 60 years and above 

(Knowler et al., 2002).  Metformin on the other hand, was not effective for older 

people nor those with less weight loss (Knowler et al., 2002).  They concluded that 

type 2 diabetes could be prevented or delayed in persons at high risk through the use 

of a lifestyle intervention which includes physical activity (Knowler et al., 2002).  

Trials in Finland, China, and Japan have found the risk to be reduced by similar 

degrees for participants undertaking 210 min/week, 140-280 min/week, and 210-280 

min/week respectively (Hordern et al., 2012). 

 

Exercise and Sport Science Australia released a position statement in 2012, advising 

exercise prescription for patients with type 2 diabetes or pre-diabetes (Hordern et al., 

2012).  They recommended 210 minutes of moderate–intensity aerobic (walking, 

running, cycling or swimming) exercise per week or 125 minutes of vigorous-

intensity per week, and for there to be no more than two consecutive days without 

exercising (Hordern et al., 2012).  Within the recommendations (125 or 210 minutes) 

they also suggested that 60 minutes of resistance training be performed, a minimum 

of twice a week (Hordern et al., 2012).  This position statement is similar to the 

United States physical activity guidelines, although it does provide more guidance 

regarding vigorous-intensity exercise and the incorporation of resistance training 

within the week. 
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2.4.5 Obesity 

Older Australians are much heavier now than they were a generation ago, with the 

average weight being 6-7 kilograms heavier compared to 20 years ago (Australian 

Institute of Health and Welfare: Bennett, Magnus, & Gibson, 2004).  In 1980 

approximately 11% of older Australians were obese compared to 23% in 2000 

(Australian Institute of Health and Welfare: Bennett et al., 2004).  In 2004, 30% of 

older Australian men and 44% of older women were at substantially increased risk of 

disease due to abdominal obesity; this number having increased as obesity rates in 

older Australians have continued to rise (Australian Bureau of Statistics, 2011b; 

Australian Institute of Health and Welfare: Bennett et al., 2004).  

 

Physical activity plays an important role in the prevention of obesity or being 

overweight, although its role is still not fully understood.  The latest Australian 

Dietary Guidelines released in 2013, suggest a minimum of 60-90 minutes of 

moderate-intensity physical activity per day is necessary to prevent weight gain or 

for those trying to lose weight, and for adults who are currently within a normal 

weight range 45-60 minutes of moderate-intensity activity is required each day 

(National Health and Medical Research Council, 2013).  These recommendations, 

accompanied by further recommendations about reduced calorie intake and 

environmental strategies, are targeted at overweight or obese people as the way to 

lose weight and then maintain the weight loss.  However, these recommendations are 

greater than the current physical activity guidelines promoted throughout the western 

world.   
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2.4.6 Musculoskeletal 

Sixty-four percent of Australians aged 65 years and over suffer from a 

musculoskeletal condition such as arthritis, rheumatism, back pain or connective 

tissue injuries (Australian Bureau of Statistics, 2013).  Up to 20% of adults who have 

a musculoskeletal condition suffer from pain which can be particularly debilitating 

for older people trying to complete their everyday activities (Woolf & Pfleger, 2003).  

Musculoskeletal conditions are the most common cause of functional limitations in 

older people (Woolf & Pfleger, 2003). 

 

There is strong evidence that participation in low-impact, moderate-intensity exercise 

has specific benefits such as pain relief and improved function, quality of life and 

mental health, for people suffering from musculoskeletal conditions (Physical 

Activity Guidelines Advisory Committee, 2008).  Adults of any age who suffer from 

osteoarthritis benefit from strength (resistance) and aerobic exercise, although the 

benefits may be less in old age (Physical Activity Guidelines Advisory Committee, 

2008).  The Physical Activity Guidelines advise that older people with 

musculoskeletal conditions undertake the recommended levels of physical activity 

promoted by the WHO and governments around the world.  These include 30-60 

minutes of moderate-intensity physical activity, in particular walking, 3-5 days a 

week (Physical Activity Guidelines Advisory Committee, 2008). 

 

2.4.7 Function/Daily activities 

Functional limitations can result in an older person having difficulties completing 

activities of daily living and therefore affect their ability to live independently.  If the 

limitation in function is not addressed it may lead to the older person no longer being 
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able to live independently.  Studies have shown older people who are physically 

active are less likely to experience functional difficulties than those who are inactive 

(A. Taylor et al., 2004; Vogel et al., 2009).  

 

In a systematic review of physical activity and functional limitations in older adults, 

35 studies with a total of 83,740 participants from around the world were included 

(Paterson & Warburton, 2010).  Results suggest a 30-50% risk reduction of 

functional limitation/disability may be possible for older people, if moderate-

intensity (aerobic) physical activity is undertaken as often, or more often, than 

currently recommended (Paterson & Warburton, 2010).  Walking was recommended 

as the activity of choice to gain benefits in daily function and to prevent mobility 

disability.  However other aerobic activities such as cycling, sport participation or 

household chores such as mowing the lawn or vacuuming were among other 

recommendations (Paterson & Warburton, 2010).   

 

The case for using resistance or strength training only, for improvement in functional 

health, remains more unclear.  Paterson and Warburton (2010) found in their review 

that resistance or strength training alone had not shown strong evidence of reducing 

functional limitation or disability, even though improvement may have been seen in 

some functional tasks.  Vogel et al. (2009) suggested similar findings in their review 

of the health benefits of physical activity in older patients, where a number of studies 

they included did not find physical disability was prevented or minimised by 

resistance training.  It is necessary to note they were discussing disability rather than 

functional ability specifically.  The US Physical Activity Guidelines committee also 

suggested there was little evidence that physical activity (in general) in older adults 
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with functional limitations prevented disability (Physical Activity Guidelines 

Advisory Committee, 2008).   

 

A systematic review of progressive resistance to reduce physical disability in older 

people found improvements to strength, some effect on functional limitations, but no 

evidence of an effect on physical disability for the 62 studies included (n = 3,674) 

(Latham, Bennett, Stretton, & Anderson, 2004).  However, a more recent meta-

analysis study by Liu and Latham (2011) found progressive resistance training 

showed reduced physical disability in older adults.  The effect size was small 

(standardised mean difference = 0.14, 95% CI = 0.05 to 0.22) and the authors did 

recommend a multi-component intervention was preferred for success.   

 

In 2009, Rice and Keogh (2009) completed a systematic review on the effects of 

power training in improving functional ability of older adults and also compared the 

effectiveness of power training to strength training.  Strength represents the greatest 

load lifted in one (maximal) repetition, whereas power is the product of force 

(strength) and velocity (speed) and usually requires moderate levels of weight to be 

lifted at moderate to high velocity (Rice & Keogh, 2009).  They found power and 

strength of the participants were both significantly improved in all of the training 

programs included in the review.  Ten of the 12 power training studies showed 

significant improvement in functional performance compared to only four of the nine 

strength studies (Rice & Keogh, 2009).  They concluded that power training may be 

more effective for improving functional ability than strength (resistance) training for 

older people (Rice & Keogh, 2009). 
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In a more recent systematic review that looked at resistance training interventions for 

older adults in nursing homes, Valenzuela (2012) found 13 studies met the inclusion 

criteria.  The mean age range of the participants was 70-90 years, study sizes varied 

between 10 to 191 and nine of the studies were RCTs (Valenzuela, 2012).  The 

review suggested that resistance training had a positive effect on both the strength 

and functional outcomes related to mobility in older people living in a nursing home 

(Valenzuela, 2012).  It must be noted that a number of the trials did include small 

sample sizes which may be a limitation.  However, the quality of the studies were 

moderate to high and therefore provided sufficient evidence to conclude that 

resistance training was beneficial to this population.  It was also suggested that 

training begin at a low-intensity level but move through to high-intensity over time, 

as most functional gain was found at this level (Valenzuela, 2012).  Three sessions 

per week of approximately 30-60 minutes were recommended and the strength 

exercises should be functionally specific, such as overloading the muscles used to get 

in and out of a chair, as this is an important task for being functionally independent 

(Valenzuela, 2012). 

 

In order to maintain function as a person ages it is recommended that they undertake 

the recommended amount of physical activity under the WHO and various 

government guidelines.  Aerobic physical activity in particular is necessary to 

prevent a decline in function, and power and strength training appears to increase 

function as well, although this is less clear.  The benefits of strength (resistance) 

training are better established for falls prevention than for functional ability. 
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2.4.8 Falls prevention 

In 2009-2010, there were 83,800 hospital admissions because of falls related injury 

in older people living in Australia.  This was an increase of 6.1% from the previous 

year (AIHW: Bradley, 2013).  Falls are the leading cause of injury-related 

hospitalisation for older people in Australia, and account for 40% of injury-related 

deaths for the over 65 year age group (Lord, Sherrington, Menz, & Close, 2007).  It 

has been suggested that 30% of people aged 65 years and over living in the 

community will fall each year (Gillespie et al., 2012). The most common self-

reported injuries from falling are bruises, scratches or sprains (Lord, Sherrington, 

Menz, & Close, 2007). 

 

Many older people living in the community have a fear of falling.  It is estimated that 

this may be up to 92% of older people who have already fallen and between 12-65% 

of those who have not fallen (Lord, Sherrington, Menz, & Close, 2007).  More 

women than men are frightened of falling and the prevalence increases with age 

(Lord, Sherrington, Menz, & Close, 2007).  Fear of falling is a barrier to physical 

activity for some older people and may result in them being less active and 

ultimately in reducing their strength, mobility and balance, all of which are necessary 

to prevent falls and maintain function to stay living independently (Moschny, Platen, 

Klaaßen-Mielke, Trampisch, & Hinrichs, 2011; Rasinaho, Hirvensalo, Leinonen, 

Lintunen, & Rantanen, 2006).   

 

A review of physical activity interventions for the prevention of unintentional falls 

among older people by Sherrington, Lord and Finch (2004) found six systematic 

reviews and three additional RCTs.  Their review found clear evidence that a home 
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based activity program encompassing strength, balance and walking and delivered by 

a trained health professional could prevent falls in this community dwelling 

population (Sherrington et al., 2004).   

 

Another systematic review of 17 trials (n = 3,985), related to community dwelling 

older adults was undertaken by Michael and colleagues (2010).  They found the 

exercise interventions were protective with the relative risk of falling in the 

intervention group being 0.86 (95% CI, 0.80-0.92).  When the control groups were 

stratified by rate of falling, they found the interventions were primarily effective for 

those older people with an increased risk of falling (Michael et al., 2010).  Despite a 

reduction in falls risk there was limited evidence to show that there was improvement 

related to functional limitations because of the intervention (Michael et al., 2010). 

 

Gillespie et al. (2012) conducted the most recent Cochrane review looking at 

interventions for preventing falls.  Their review included 159 studies with 79,193 

participants.  Exercise interventions were found to be the most common, as a single 

(59 trials) or multi component intervention (40 trials).  They found that multi 

component group exercise significantly reduced the rate of falls and risk of falling, as 

did multi component home based exercise, and that overall, exercise interventions 

significantly reduced the risk of a fall related fracture (Gillespie et al., 2012).  Tai 

Chi was also found to reduce the risk of falling.  They suggested that exercise 

programs used to reduce the rate of falling for an older person should include both 

strength and balance training in order to have the most effect (Gillespie et al., 2012). 
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Based on the presented evidence, the most effective type of intervention for an older 

person with a high fall risk is an exercise program incorporating strength, balance 

and mobility (walking) exercises.   

 

2.4.9 Psychological benefits 

Mental health is defined by the WHO “as a state of wellbeing in which every 

individual realises his or her own potential, can cope with the normal stresses of life, 

can work productively and fruitfully, and is able to make a contribution to her or his 

community” (World Health Organisation, 2011b).  The majority of older Australians 

experience good mental health, however 9.5% experience one or more mental or 

behavioural disorders, 10.9% high level psychological distress and 24% take 

medication for their mental wellbeing (Australian Institute of Health and Welfare, 

2007). 

 

There is evidence that physical activity is associated with improvements in 

psychological health and wellbeing (Chodzko-Zajko et al., 2009).  In a meta-analysis 

of 36 studies linking physical activity and wellbeing in older adults, Netz, et al. 

(2005) found overall wellbeing, self-efficacy and view of self, were significantly 

positively affected by physical activity.  They also suggested aerobic training was 

most beneficial for psychological wellbeing in older adults, followed by resistance 

training, and that moderate-intensity exercise also provided benefit, although the 

evidence was less conclusive (Netz et al., 2005).  This is consistent with the 

American College of Sports Medicine’s Position Statement on ‘Exercise and 

Physical Activity for Older Adults’ which recommends both aerobic and resistance 
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training at moderate- to high-intensity improves overall wellbeing and quality of life 

in older people (Chodzko-Zajko et al., 2009). 

 

Since 1995, more than 100 population based observational studies have supported 

the notion that physical activity protects against the onset of depression, and that the 

odds of suffering depression lower by 30-45% in active people compared to inactive 

(Physical Activity Guidelines Advisory Committee, 2008).  Twenty-eight of these 

studies used a prospective cohort design of physical activity and depression in 40,000 

participants, across 11 countries and they found the odds of elevated symptoms to be 

reduced 25-40% for active compared to inactive adults (Physical Activity Guidelines 

Advisory Committee, 2008).  There is however currently not sufficient evidence for 

a relationship between physical activity and bipolar or other mood disorders to be 

able to draw any conclusions as to any protective effect (Physical Activity 

Guidelines Advisory Committee, 2008). 

 

There is evidence though that physical activity reduces the symptoms of depression 

in people diagnosed with depression (Physical Activity Guidelines Advisory 

Committee, 2008).  A decline in depressive symptoms of up to 50%  has been found 

(Physical Activity Guidelines Advisory Committee, 2008).  The guidelines do 

however state that a number of the studies on which the recommendations were 

based, had small sample sizes and therefore detecting differences in effect sizes was 

difficult and larger studies need to be undertaken in the future (Physical Activity 

Guidelines Advisory Committee, 2008). 
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One of the types of physical activity interventions explored for depression is 

walking.  A recent systematic review on the effects of walking for depression or 

depressive symptoms found eight RCT articles which met the inclusion criteria. In 

total they included 341 participants, with a mean age of 72.5 years (Robertson, 

Robertson, Jepson, & Maxwell, 2012).  Participant numbers in any one trial were 

however small, ranging from 11-127, at an average of 43.  When the results of these 

studies were combined in a meta-analysis the mean difference was -0.86 (95% CI: -

1.12, -0.61) showing walking has a statistically significant, large effect on symptoms 

of depression (Robertson et al., 2012).  The review concluded that walking could 

produce a reduction in symptoms of depression comparable to other forms of activity 

(Robertson et al., 2012). 

 

There is a dearth of research exploring the effects of physical activity on depression 

in older people specifically.  However, it has been shown that physical activity does 

benefit depression regardless of age and gender (Dishman et al., 2013).  Moderate to 

high-intensity physical activity is recommended to reduce the odds of developing 

depressive symptoms, particularly compared to low-intensity or no activity at all, 

although the exact dose and volume needed is still unknown (Chodzko-Zajko et al., 

2009; Physical Activity Guidelines Advisory Committee, 2008).   

 

2.4.10 Health effects of physical inactivity 

Physical inactivity was identified as the fourth leading risk factor for worldwide 

mortality (6%), behind blood pressure (13%), tobacco use (9%) and high blood 

glucose (6%) (World Health Organisation, 2010a).  There is strong evidence that 

physical inactivity increases the risk of adverse health conditions, such as coronary 
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heart disease, cancer (breast and colon), type 2 diabetes, and shortened life 

expectancy (Lee et al., 2012).  Lee et al. (2012) estimated population attributable 

fractions for the above mentioned health conditions and found for Australia that 

6.3% (0.8 – 13.1) of coronary heart disease; 7.8% (1.0 – 15.4) of type 2 diabetes; 

10.4% (0.9 – 20.2) of breast cancer; 11.2% (1.4 – 21.2) of colon cancer; and 10.1% 

(2.8 – 18.0) of all-cause mortality were a consequence of being physically inactive. 

 

As people age there is a tendency to reduce the amount of physical activity 

undertaken, which can affect muscle strength, endurance, flexibility and balance.  

The maintenance of muscle strength is vital for living independently.  For example, 

an 80 year old woman will use maximal quadriceps strength to rise from the toilet, if 

this strength is diminished due to illness or a period of inactivity, her ability to 

function independently will be reduced and she may need assistance to continue 

living alone, until the strength in her legs is regained (Dishman et al., 2013).  This 

will only occur by performing leg strengthening activities or being more physically 

active in general (i.e. meeting the recommended physical activity guidelines for older 

people). 

 

Pain and impairment of joint range of motion are common health problems that 

affect flexibility, strength and mobility in older people (Dishman et al., 2013).  Forty-

eight per cent of Australians aged over 65 years suffered from either arthritis or 

osteoporosis in 2007-2008, the proportion being higher for women than men 

(Australian Bureau of Statistics, 2011c).  The reduction in joint movement and an 

increase in pain can lead to a reduction in the ability to perform many normal 

activities of daily living such as dressing or getting into a car and can lead to a need 
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for services to assist with these tasks (Australian Institute of Health and Welfare, 

2007; Dishman et al., 2013).  There are five main treatments for arthritis, including: 

medications; dietary supplements (e.g. glucosamine); physical therapy; surgery; or 

leading a healthy lifestyle including a healthy diet and regular exercise (Australian 

Institute of Health and Welfare, 2010).   

 

2.4.11 Prevalence of physical inactivity  

Almost a third (31.1%) of the worldwide adult population is physically inactive 

(Hallal et al., 2012).  In this study physical inactivity was defined as not meeting the 

WHO’s physical activity guidelines.  These recommend 30 minutes of moderate-

intensity physical activity at least five times a week or 20 minutes of vigorous-

intensity activity on at least three days a week (World Health Organisation, 2010a) or 

an equivalent combination, achieving 600 metabolic equivalent (MET) minutes per 

week (Hallal et al., 2012).  The proportion of the population that is physically 

inactive differs greatly from region to region, with 17% (16.8-17.2) of southeast 

Asian adults being inactive compared to 43.3% (43.0-43.6) in the Americas (Hallal et 

al., 2012).  Women (33.9%) were more physically inactive than men (27.9%) and 

physical inactivity increased with age in all of the WHO regions (Hallal et al., 2012).  

Interestingly, older people living in southeast Asia were more physically active than 

all other regions and were also more active than young adults (15-29 years) from the 

Americas, the eastern Mediterranean, Europe and the western Pacific, which 

included Australia (Hallal et al., 2012). 

 

The proportion of Australians aged 65 years and over who are leading inactive or 

sedentary lifestyles has increased over the last 15 years (see Figure 2).  Of particular 
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concern is the increase in sedentary behaviour of Australians aged 75 years and over.  

Over half of the Australian 75 years and over population were sedentary in 2007-

2008 and in 2011-2012 65.6% of women aged 75 years or more were sedentary; 50% 

more than their male counterparts (Australian Bureau of Statistics, 2011a, 2013).  

This lack of activity contributes to a considerable number of health problems, a 

decrease in quality of life and makes living independently and completing everyday 

tasks more difficult (Dishman et al., 2013). 

 

 

Figure 2. The prevalence of sedentary behaviour in older Australians 1995 to  

2011-12 

(Australian Bureau of Statistics, 2011a, 2013; Australian Government Department of 

Health and Ageing, 2009). 

 

2.5 Recommended Levels of Physical Activity 

Physical activity guidelines were initially established in the 1970s to improve fitness 

of the general population.  The original US guidelines stated that fitness 

improvements were expected with 20 to 60 minutes of moderate- to vigorous-

intensity endurance exercise, undertaken three or more times a week (Pate et al., 
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1995).  Then in the mid-90s the US Centre for Disease Control and Prevention 

(CDC) and the American College of Sports Medicine (ACSM) developed the most 

well-known evidence-based physical activity recommendations for health (Pate et al., 

1995).  These guidelines suggested every American adult should exercise for at least 

30 minutes, at a moderate-intensity, on most days (or preferably all) days of the 

week.  Moderate-intensity was defined as activity performed between 3-6 MET 

(work metabolic rate/resting metabolic rate) or the equivalent to brisk walking at 

around 5 kilometres per hour (Pate et al., 1995).  Other activities identified as 

moderate-intensity included general gardening, social bike riding, ballroom dancing 

and doubles tennis (Centers for Disease Control and Prevention, 2011).  The 

recommendation when the activity was of vigorous-intensity was for 30 minutes, 

three to four times a week.  The WHO describes vigorous activity as requiring a 

large amount of effort, causing rapid breathing and a significant increase in heart 

rate, or performing activity over 6 MET (World Health Organisation, 2013).  

Activities defined as vigorous included jogging, running, swimming laps, and heavy 

gardening such as continuous digging. 

 

The European Union (EU) published their physical activity guidelines in 2008, yet 

many countries in the EU promote their own guidelines and in varying forms, such as 

pie charts, written form, or in a pyramid diagram (Oja, Bull, Fogelholm, & Martin, 

2010).  These can be confusing given they are interpreted and displayed differently.  

The EU guidelines for adults follow those of the WHO, which follow the US 

guidelines, recommending 30 minutes of moderate-intensity exercise be undertaken 

on at least five days a week (EU Working Group on Sport & Health, 2008). 
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In Australia, in 1996 the Federal Government launched ‘Active Australia’, and in 

1997 a National Participation Framework was released by Australian Sport and 

Health Ministers (National Public Health Partnership, 2005).  In 1999, the Australian 

National Physical Activity Guidelines were released (Department of Health and 

Ageing, 1999), which closely mirrored the United States guidelines, recommending 

Australians “put together at least 30 minutes of moderate-intensity physical activity 

on most, preferably all days” (Department of Health and Ageing, 1999, p. 1).  The 

guidelines also recommended that additional health and fitness benefits would occur 

if some vigorous intensity exercise was undertaken.  These guidelines were also 

supported by Sims, Hill, Hunt & Haralambous (2010) a decade later when they 

reported five evidence based recommendations on physical activity to improve the 

health of older Australians.   

 

Another relevant set of guidelines are the Australian nutritional guidelines which 

were updated in 2013 and for the first time included recommendations about physical 

activity.  Physical activity now forms part of Guideline 1 in the complete guidelines 

and is also referred to in the summary document.  Thirty minutes of moderate-

intensity activity most days of the week was recommended.  The complete 

guidelines, also suggest 45 minutes to an hour of moderate-intensity physical activity 

per day is necessary to combat obesity in adults, or at the least to assist those who 

continue to eat large amounts of energy-dense foods, in order to not gain additional 

weight (National Health and Medical Research Council, 2013, p. 23).   
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2.6 Recommendations for Older Adults 

The major organisations and governments that promote physical activity guidelines, 

such as the United States, the WHO, the Australian Government and Canada also 

provide specific guidelines for children, young adults, adults and older people aged 

65 years and above.  The wording and the number of recommendations varies 

between countries (see Table 2).  For example, the United States has four 

recommendation that are the same for all adults and then make a further four 

recommendations specifically for older people. 

 

There are common points within all four physical activity guidelines summarised in 

Table 2, however the Australian guidelines are worded somewhat differently to the 

others and at times are vague on the amount of activity that should be undertaken.  

The similarities and differences between the guidelines are summarised below: 

 participate in 150 minutes of moderate-intensity aerobic activity per week, 

although the Australian guidelines state 30 minutes on most days  

 complete muscle strengthening exercises on at least two days per week,  the 

Australian guidelines do not suggest a frequency 

 aerobic activity should be performed in at least 10 minute bouts, the Australian 

guidelines do not include this 

 for older adults who cannot undertake the recommended 150 minutes per week, 

they should at least do as much as their abilities allow (included in the US and 

the WHO guidelines).  Australia suggests regardless of age, weight, health 

problems or abilities, some form of physical activity should be undertaken (this is 

in line with the first US guideline), Canada does not recommend related to this 

guideline 
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 Canada, the US and the WHO all suggest those with poor mobility should do 

activities to enhance balance and prevent falls, this is not included in the 

Australian guidelines 

 For additional health benefits increased amounts of physical activity have been 

recommended by the WHO, US and Canada.  Australia suggests for those older 

people who have always participated in vigorous-intensity activity that they 

should continue to do so. 

 

Comparing physical activity guidelines of countries and organisations, Australia’s 

guidelines differ, often not being as clear or prescriptive as the others.  This could be 

considered to be inferior to the other current guidelines related to older people being 

physically active.   
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Table 2  

Physical Activity Guidelines for Older Adults 

Australia (2009) United States (2008) WHO (2011) Canada (2012) 

Consists of 5 recommendations Consists of 4 guidelines that are the 

same for all adults and four additional 

guidelines specific for older adults 

Consists of 6 recommendations Consists of 4 recommendations 

1. Older people should do some form of 

physical activity, no matter what their 

age, weight, health problems or 

abilities. 

1. All adults should avoid inactivity. 

Some physical activity is better 

than none, and older adults who 

participate in any amount of 

physical activity gain some health 

benefits. 

1. Older adults should do at least 150 

minutes of moderate-intensity 

aerobic physical activity 

throughout the week or do at least 

75 minutes of vigorous-intensity 

aerobic physical activity 

throughout the week or an 

equivalent combination of 

moderate- and vigorous-intensity 

activity. 

1. To achieve health benefits, and 

improve functional abilities, adults 

aged 65 years and older should 

accumulate at least 150 minutes of 

moderate- to vigorous-intensity 

aerobic physical activity per week, 

in bouts of 10 minutes of more. 

2. Older people should be active every 

day in as many ways as possible, 

doing a range of physical activities 

that incorporate fitness, strength, 

balance and flexibility. 

2. For substantial health benefits, 

adults should do at least 150 mins 

a week of moderate-intensity, or 

75 min a week of vigorous-

intensity aerobic physical activity, 

or an equivalent combination of 

moderate- and vigorous-intensity 

aerobic activity. Aerobic activity 

should be performed in episodes 

of at least 10 minutes, and 

preferably, it should be spread 

throughout the week. 

2. Aerobic activity should be 

performed in bouts of at least 10 

minutes duration. 

2. It is also beneficial to add muscle 

and bone strengthening activities 

using major muscle groups, at least 2 

days per week. 



42 

3. Older people should accumulate at 

least 30 minutes of moderate 

intensity physical activity on most, 

preferably all, days. 

3. For additional and more extensive 

health benefits, adults should 

increase their aerobic physical 

activity to 300 minutes a week of 

moderate-intensity, or 150 

minutes a week of vigorous-

intensity aerobic physical activity, 

or an equivalent combination of 

moderate- and vigorous-intensity 

activity. Additional health benefits 

are gained by engaging in physical 

activity beyond this amount.  

3. For additional health benefits, 

older adults should increase their 

moderate-intensity aerobic 

physical activity to 300 minutes 

per week, or engage in 150 

minutes of vigorous-intensity 

aerobic physical activity per 

week, or an equivalent 

combination of moderate-and 

vigorous-intensity activity. 

3. Those with poor mobility should 

perform physical activities to 

enhance balance and prevent falls. 

4. Older people who have stopped 

physical activity, or who are starting 

new physical activity, should start at 

a level that is easily manageable and 

gradually build up to the 

recommended amount, type and 

frequency of activity. 

4. Adults should also do muscle-

strengthening activities that are 

moderate- or high-intensity and 

involve all major muscle groups 

on 2 or more days a week, as these 

activities provide additional health 

benefits. 

4. Older adults, with poor mobility, 

should perform physical activity 

to enhance balance and prevent 

falls on 3 or more days per week. 

4. More physical activity provides 

greater health benefits. 

5. Older people who continue to enjoy a 

lifetime of vigorous physical activity 

should carry on doing so in a manner 

suited to their capability into later 

life, provided recommended safety 

procedures and guidelines are 

adhered to. 

5. When older adults cannot do 150 

minutes of moderate-intensity 

aerobic activity a week because of 

chronic conditions, they should be 

as physically active as their 

abilities and conditions allow. 

5. Muscle-strengthening activities, 

involving major muscle groups, 

should be done on 2 or more days 

a week. 

 

 6. Older adults should do exercises 

that maintain or improve balance 

if they are at risk of falling. 

6. When older adults cannot do the 

recommended amounts of 

physical activity due to health 

conditions, they should be as 

physically active as their abilities 

and conditions allow. 
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 7. Older adults should determine 

their level of effort for physical 

activity relative to their level of 

fitness. 

  

 8. Older adults with chronic 

conditions should understand 

whether and how their conditions 

affect their ability to do regular 

physical activity safely. 

  

References: (Australian Government Department of Health and Ageing, 2009; Canadian Society for Exercise Physiology, 2012; US 

Department of Health and Human Services, 2008; World Health Organisation, 2010a) 
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2.7 Physical Activity Patterns of Older People 

Almost seventy per cent of the world’s population say they meet the recommended 

levels of physical activity endorsed by the WHO (Hallal et al., 2012).  When looking 

specifically at older people (65 years and older) however, only 30.5% of Americans 

reported meeting the aerobic activity guidelines in 2010 and 15.4% met the muscle-

strength guidelines (National Center for Health Statistics, 2012).  These figures 

represented an increase from 1998 when 26% said they met the aerobic guidelines 

and 8.6% the muscle-strength guidelines (National Center for Health Statistics, 

2012).  Those aged 65-74 years were physically more active than those aged 75 years 

and above.   

 

Tucker, Welk and Beyler (2011) compared self-reported physical activity with 

accelerometer readings for 3,082 Americans as part of the 2005-2006 National 

Health and Nutrition Examination Survey (NHANES) and found large differences 

between the two types of measure.  Sixty three percent of the 60-69 and 50.8% of the 

70 years and over age groups had met the guidelines according to self-report.  

However, only 26.2% and 10.4% respectively met the guidelines according to the 

accelerometer readings (J. Tucker et al., 2011).  It is widely accepted that self-report 

data is often inflated but accelerometers also have limitations. The use of the upper 

body in carrying loads and walking/running uphill, cycling or swimming are not 

recorded accurately by accelerometers, so that household and non-locomotor activity 

are often under-recorded (J. Tucker et al., 2011).  Given that it is not viable to have a 

large number of the population wearing accelerometers or pedometers to record their 

activity levels over a week or more, governments continue to utilise self-report 

questionnaires or interviews to gain their population data on physical activity. 
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The latest data from the United Kingdom to identify the proportion of older people 

(65-74 and 75 years and over) who met the physical activity guidelines followed the 

worldwide trend of women being less likely to meet the guidelines and the 75 and 

over age group being about half as likely to meet the guidelines as the 65-74 age 

group (Townsend et al., 2012).  Figure 3 illustrates the percentage of men and 

women meeting the United Kingdom physical activity guidelines by country and age.  

In general, the results for the United Kingdom show fewer people are meeting their 

Government’s recommended physical activity levels than their American 

counterparts. 

 

 

Figure 3. Population percentage meeting physical activity guidelines in the United 

Kingdom 

(Townsend et al., 2012) 

 

The percentage of older Australians meeting the Government’s 2007-2008 

recommended activity levels was 33.9% of 65-74 year olds and 21.1% of those aged 
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people aged 75 years and older (Australian Bureau of Statistics, 2011a).  However, a 

study of ‘old-old’ (80 years and above) Victorians found 56.5% of their 80-84 year 

old participants achieved sufficient physical activity to gain health benefits, again 

this declined to 44% for the 85+ age group (Sims, Hill, Davidson, Gunn, & Huang, 

2007).   

 

Data have also been collected on the physical activity levels of older Western 

Australians.  In 2006, more than two thousand adults aged over 45 years completed a 

telephone survey about their weekly physical activity (Saarloos et al., 2008).  Over 

half (51.6%) of Western Australians in the 64-74 year age group reported they were 

sufficiently active compared to 38% of the 75 years and older age group (Saarloos et 

al., 2008).  This was higher than other Australian figures but was based on a much 

smaller sample size than the figures provided by the Australian Bureau of Statistics.  

These results were however similar to those found by Tucker et al. (2011) and 

compare to the American population statistics discussed earlier.   

 

In summary, a large percentage of older people throughout the world are not 

sufficiently active to meet their Governments’ guidelines or the WHO 

recommendations.  Of particular concern is the decrease in physical activity levels of 

people aged over 75 years, at a time when physical disability and frailty can affect 

their ability to function and live independently in the community.  In order to 

encourage this age group to become or remain physically active it is important to 

firstly know what would motivate them to be physically active. 

 



47 

2.8 Motivators of Physical Activity for Older People 

Prior to prescribing an exercise program it is important to understand what motivates 

someone to be physically active or conversely what puts them off or prevents them 

being more active.  Healthway, Western Australia’s leading health promotion 

agency, suggested all organisations delivering physical activity programs in Western 

Australia should understand their target population including what encourages or 

discourages them from becoming physically active (Healthway, 2008).  It is likely 

that the motivators and barriers to activity differ between population groups, in 

which case, if we are to maximise the effectiveness of an activity intervention with 

any particular group, it is important we understand what these are.   

 

Much research has been conducted on the reasons why older people are motivated to 

be physically active, with most involving community dwelling older people living 

either with or without illness or injury.  Specific populations such as older women, 

Asian Indians living in America, Tongans and stroke survivors have all been 

investigated.  Table 3 lists all the published motivational factors identified in studies 

conducted since 2000. 

 

Health, having a social experience or being with family, improved wellbeing and 

simply ‘enjoyment’, were the most commonly stated reasons found in the 15 studies 

identified.  The sample populations for these studies were all aged 50 years and over.  

The studies that included the oldest participants (Cohen-Mansfield, Marx, & 

Guralnik, 2003; Dergance et al., 2003; Guerin, Mackintosh, & Fryer, 2008; Mathews 

et al., 2010; Newson & Kemps, 2007; Rasinaho et al., 2006; Resnick & Spellbring, 

2000; Stathi et al., 2012) found that they, like their younger counterparts, first and 
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foremost gave health and wellbeing reasons for exercising, although they also 

identified being social and doing something with another family member as being 

important.  Improving self-esteem and environmental reasons, were also more 

prevalent within an older group.  Environmental reasons included: good weather, the 

neighbourhood being suitable, having services (e.g. shops, medical) in close 

proximity, and facilities suitable for older people exercising (Cohen-Mansfield et al., 

2003; Mathews et al., 2010; Rasinaho et al., 2006; Stathi et al., 2012).   

 

Horne and Tierney (2012) found similar results in their systematic review of the 

barriers and facilitators to exercise and physical activity adherence among South 

Asian older adults.  Their review of qualitative studies found 11 papers that met their 

inclusion criteria and established that positive reinforcement, relatives being 

receptive to the older person being active, having group or peer support and engaging 

in community activities were all motivating factors for this population (Horne & 

Tierney, 2012).  The ability of the review to provide an understanding of older adults 

was however limited by nine of the eleven papers including subjects both younger 

and older than 60 years of age (Horne & Tierney, 2012).  Those suffering chronic 

illness were not looked at separately either, due to the limited number of studies in 

this area. 

 

A systematic review of 44 studies identifying motivators and barriers for physical 

activity in the oldest of old (80 years and over) found 36 motivating factors (Baert, 

Gorus, Mets, Geerts, & Bautmans, 2011).  All of the reasons found in the studies, 

other than those in Baert et al.’s (2011) review, are shown in Table 3.  Baert et al. 
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(2011) noted that no specific studies investigating only the oldest of old group (80 

years and above) were found.   

 

The majority of the studies included in the above reviews focused on community 

dwelling older people.  None of them were specific to older people receiving home 

care services.  One study did, however, explore older people living in residential care 

(Guerin et al., 2008).   
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Table 3 

Motivating factors for older people being physically active 

Reference 
Age of 

Cohort 
Sample Hlth Fitness 

Well 

being 
Enjoy 

Social 

Family 

Past 

Exer 

Goal 

setter 

Mental 

health 
Enviro 

More 

time 
 SE 

Main 

Indep 

(Horne, Skelton, 

Speed, & Todd, 

2012) 
60-70 

South Asian 

(11 studies in 

systematic review) 



 
  

  


  
 

(Stathi et al., 2012) 
70+ 

CD English 

(n = 25) 


   
 

  


 


 

(Sawchuck et al., 

2011) 
50-74 

American Indians 

(n = 75) 


 
  

   
 

  

(Buman, Yasova, & 

Giacobbi, 2010) 50-75 
Sedentary 

(n = 23) 


  


        

(Fuller, Stewart 

Williams, & Byles, 

2010) 

60+ 
New South Wales 

(n = 99)   
  

 
  

 


 

(Mathews et al., 

2010) 50-90 
Min Gr in US 

(n= 396) 


 


 


  
 

   

(Guerin et al., 2008) 
X 

Residential Care 

(n = 23) 
 



  
 

     


(Damush, Plue, 

Bakas, Schmid, & 

Williams, 2007) 

M = 59 
Stroke Survivors 

(n = 13) 


   


    
 

 

(Kolt, Paterson, & 60-79 Tongans 
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Cheung, 2006) (n= 815) 

(Rasinaho et al., 

2006) 75-81 
Mob Limitations 

(n = 645) 


  


    


 


 

(P. Martin & 

McCann, 2005) 50+ 
Women 

(n = 10) 


 


 


  


    

(Wagstaff, 2005) 
65+ 

Snr Housing 

(n = 5) 


 


 


  


   


(Cohen-Mansfield et 

al., 2003) 74-85 
CD Americans 

(n = 324) 


 


 


   
 

  

(Dergance et al., 

2003) 60+ 

Euro US & 

Mexicans 

(n= 210) 



      


  


 

(Resnick & 

Spellbring, 2000) 81 
CCRC 

(n = 23) 


 


  
 

     

Note. Title abbreviations include, Hlth: Health; Exer: Exerciser; Enviro: Environment;  SE: Increased Self Esteem; Main Indep: Maintain Independence. Sample abbreviations include, 

CCRC: Continuing Care Retirement Community; US: United States of America; CD: Community dwelling; Euro: European; Mob: Mobility; Min Gr: Minority Groups; Snr: Senior. X is 

unknown. 
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2.9 Barriers to Physical Activity for Older People 

Across a lifetime, a person will experience times when they find it more or less 

difficult to be physically active.  What motivates someone to be physically active or 

what they see as making it difficult, can reasonably be expected to change over time.  

For a child it may be lack of transport, a young adult not enough money, or someone 

in their early thirties not having enough time due to having children.  As described 

earlier, there are many and varied benefits from being physically active.  If we are to 

increase physical activity levels across the population it is therefore important to 

understand and try to minimise the barriers that people experience. 

 

Baert et al. (2011) in their systematic review of the oldest of old, identified 59 

reasons that older people gave for being inactive.  Barriers were classified into three 

domains: intrapersonal; interpersonal; and community.  The most common 

intrapersonal barriers were: health or physical impairment; lack of time; being too 

tired; lack of interest and no knowledge of exercise (Baert et al., 2011).  

Interpersonal barriers included: no one to exercise with; lack of support; and other 

commitments (Baert et al., 2011).  Cost, lack of access to exercise facilities, bad 

weather and unsuitable class times were all considered barriers to being active in the 

community domain (Baert et al., 2011).   

 

In addition to the articles included in Baert et al.’s review, another 23 articles were 

identified that explored the barriers to being physically active for older people and 

had been published after 2000.  These are shown in Table 4.  The studies in these 

articles ranged in size from a sample of five to a sample of 1,937, and encompassed 

both quantitative and qualitative methodologies.  As in Baert et al’s review, the most 
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common reasons cited were: having a chronic illness; fear of injury; no interest; lack 

of time; and, having no one to be active with.  All of the barriers identified by the 

studies included in Table 4 were also identified by Baert and her colleagues. 

 

The studies discussed have included older people from a range of different 

populations, including community dwelling older people and those living in nursing 

homes or residential care.  A gap however exists in terms of any studies that have 

specifically looked at older people who receive home care services.  As a group these 

individuals can be expected to be more frail/disabled/physically unwell than 

community dwelling elders who are not receiving any services and less 

frail/disabled/ill than those living in residential care.  They are also potentially a 

population who would particularly benefit from engaging in physical activity to help 

them regain (or slow down the loss of) their independence and improve their health.  

Stage one of this research was designed to fill this gap in knowledge and identified 

what motivated an older person receiving home care services to be physically active 

and what barriers they saw to such activity.  Once these were determined, the type of 

physical activity programs suitable for this older population could be identified. 
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Table 4 

Barriers for older people being physically active 

Author 
Age of 

Cohort 
Sample 

Chronic

injury 

illness 

Fear 

of 

injury 

Lack 

of 

time 

No 

int 

No one to 

be active 

with 

Temp 

injury 

or 

illness 

Other 

injury 

illness 

Lack of 

transport 
Pain 

Nowhere 

to be 

active 

Do 

not 

know 

how 

Fatigue 

(Horne & Tierney, 

2012) 
60-70 

South Asian (11 

studies in sys 

review) 

            

(Stathi et al., 2012) 70 and over 
CD English 

(n = 25)  
    

  
 

 
 

 
 

(Moschny et al., 

2011) 
72-93 

Germany 

(n = 1937) 
     

  
 

 
 

  

(Sawchuck et al., 

2011) 
50-74 

American Indians 

(n = 75)   
   

  
 

    

(Buman et al., 2010) 50-75 
Sedentary 

(n = 23)  
  

         

(Chen, 2010) over 65 

Taiwain Nursing 

Homes 

(n = 90) 

   
  

  
  

  
 

(Fuller et al., 2010) over 60 
New South Wales 

(n = 99) 


 
  

 
  

 
   

 

(Mathews et al., 

2010) 
50-90 

Minority Groups 

in US 
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(n = 396) 

(Annear, Cushman, 

& Gidlow, 2009) 
77 

New Zealand 

(n = 63) 


 
     

     

(Guerin et al., 2008) X 
Residential Care 

(n = 23) 
    

 
    

 
  

(Dawson, Hillsdon, 

Boller, & Foster, 

2007) 

over 65 
England/ Scotland 

(n = 551) 
   

 
 

    
 

  

(Stumbo, Pegg, & 

Lord, 2007) 
X Lit Review 

  
 

         

(Kolt et al., 2006) 60-79 
Tongans 

(n= 815) 


 
 

  
   

  
 

 

(Rasinaho et al., 

2006) 
75-81 

Mobility 

Limitations 

(n = 645) 

   
 

 
    

  
 

(Wilcox et al., 

2006) 
58 

Arthritis 

(n = 68) 
     

  
  

  
 

(Aubertin-Leheudre, 

Rousseau, 

Melancon, Chaput, 

& Dionne, 2005) 

65 & over 
Women 

(Lit Review) 
 

 
 

  
  

    
 

(Lamb, Engel, & 

Hollinger-Smith, 

2005) 

X 
Assisted living 

(Lit Review) 
     

   
 

  
 

(Wagstaff, 2005) 65 and over 
Senior Housing 

(n = 5)   
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(Cohen-Mansfield 

et al., 2003) 
74-85 

CD Americans 

(n = 324) 
 

 
  

    
 

  
 

(Dergance et al., 

2003) 
73.8 

Euro US & 

Mexicans 

(n = 210)   
 

 
 

     
 

 

(Booth, Bauman, & 

Owen, 2002) 
over 60 

Australians 

(n = 402) 
 

 
 

  
  

     

(Cooper, Bilbrew, 

Dubbert, Kerr, & 

Kirchner, 2001) 

60-80 

Elderly Primary 

Care 

(n = 212)   
 

     
 

  
 

(Resnick & 

Spellbring, 2000) 
81 

CCRC 

(n = 23)  
   

    
 

   

Note. Title abbreviations include, int: interest; Temp: Temporary. Sample abbreviations include, Sys: Systematic; CD: Community dwelling; Lit: Literature; Euro: European; CCRC: 

Continuing Care Retirement Community. X is unknown. 
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2.10 Physical Activity Programs for Older People 

There are a large number of studies that have investigated physical activity 

interventions for older people (for example, Cheng et al., 2009; de Vreede, Samson, 

van Meeteren, Duursma, & Verhaar, 2005; Jancey, Clarke, et al., 2008; Jancey, Lee, 

et al., 2008; B. Martin & King, 2008; McAuley et al., 2013).  These studies vary in a 

number of aspects including: length of study; frequency and duration of exercise; 

whether the exercise program is home, facility or community based, supervised or 

unsupervised; different outcome measurements used to determine effectiveness; and, 

the type of exercise considered most appropriate and effective for older people. 

 

The length of exercise interventions for older people generally varies between six 

weeks (Rosie & Taylor, 2007) and two years (Campbell, Robertson, Gardner, 

Norton, & Buchner, 1999), with many lasting for 8-10 weeks (Kwok et al., 2011; 

Rosie & Taylor, 2007; Siqueira Rodrigues, Ali Cader, Bento Torres, Oliveira, & 

Martin Dantas, 2010).  Most studies required participants to exercise at least two to 

three times a week for approximately 30-60 minutes duration.  Although there are 

recommendations for the duration, frequency and intensity of physical activity for 

this population (Australian Government Department of Health and Ageing, 2009; 

Singh, 2002; US Department of Health and Human Services, 2008) very few studies 

met these targets.  However, two studies did.  Rosie & Taylor (2007) used daily 

sessions and Campbell et al. (1999) required participants to walk three times a week 

and resistance train three times per week.  Conn et al. (2003) also found in their 

systematic review of 42 RCT studies that few studies met the accepted standards 

required to achieve worthwhile health outcomes.  The lower levels of exercise 

frequency found in many of these studies may be due to the participants initially 
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being inactive, and as suggested previously, it is important when returning to 

physical activity that the loads and intensity are built up slowly.  It may also be the 

case that the researchers felt the burden would be too large to ask participants to 

work out for more than three days per week. 

 

Exercise programs studied were mainly conducted at home or in a facility.  The 

majority required assistance by a therapist, fitness trainer or equivalent, in at least the 

start-up phase to run through the program and safety aspects.  The duration of their 

support varied from one meeting to multiple visits over a number of months.  Some 

studies used phone calls after the initial set up to maintain motivation (Cyarto, 

Brown, Marshall, & Trost, 2008) and others provided an instructional manual for the 

participant to keep (Clegg, Barber, Young, Forster, & Iliffe, 2011; Lubans, Mundey, 

Lubans, & Lonsdale, 2013).  The difference between home or facility workouts did 

not appear to affect the outcome; however there may be issues if the target 

population has difficulty travelling to a facility as this may become a barrier.  This 

re-emphasises the importance of understanding the barriers to exercising for the 

population group involved, before beginning an exercise intervention.   

 

Outcome measurement approaches have differed widely, from self-report measures, 

such as the Physical Activity Scale for the Elderly (PASE) (Roth, Goode, Clay, & 

Ball, 2003), body mass index (Jancey et al., 2007) and Activities of Daily Living 

(Dunlop et al., 2005), to performance tests using basic equipment, such as the 6-

minute walk (de Vreede et al., 2005) or those requiring expensive equipment based at 

a facility, such as the Cybex isokinetic dynamometer used by Bird et al. (2010).  Due 

to the different outcomes measured it is difficult to directly compare studies.   
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Studies have investigated different aspects or outcomes of physical activity, for 

example, the promotion and retention of physical activity (Jancey et al., 2006), the 

prevention of falls (Campbell et al., 1999), types of physical activity to prevent or 

delay the onset of disability in daily living activities (Penninx et al., 2001) and 

improve daily function (de Vreede et al., 2005).  Most of these studies involved 

community dwelling older people who were often insufficiently active and also had a 

particular health condition, for example, arthritis.  Others have explored older people 

living in residential care facilities.  Two such studies found 17 women coordinated 

their own walking program without assistance from staff or researchers, set their own 

goals, and achieved significant improvement in outcomes (mobility, modified 

Barthel Index and functional reach) from baseline to post-testing during the nine 

week study (L. Taylor, Whittington, Hollingsworth, Ball, King, Diwan, et al., 2003; 

L. Taylor, Whittington, Hollingsworth, Ball, King, Patterson, et al., 2003).  Conn et 

al. (2003) suggested the use of untested measures as outcomes was a methodological 

weakness of many of the intervention studies that they reviewed.  Warren et al. 

(2010) agreed and identified a number of limitations in self-report instruments, 

particularly questionnaires and activity diaries.  When using self-report instruments it 

is recommended they be valid and reliable and generated for the specific population, 

in this case older people, for example the PASE survey (Warren et al., 2010). 

 

Most physical activity interventions for older people have used either a resistance 

training program (Manini et al., 2007; D. Tucker & Allen, 2002), a walking program 

(Cheng et al., 2009; Sullivan, Allegrante, Peterson, Kovar, & MacKenzie, 1998) or 

combined the two (Bird et al., 2010; Buchner et al., 1997; Penninx et al., 2001).  

Additionally a small number have used functional exercises, for example: movement 
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with vertical and horizontal components; carrying an object; and moving between 

lying, sitting and standing positions (de Vreede et al., 2005).  For the last decade, 

evidence has accumulated that resistance training combined with aerobic training 

(walking) assists older people in preventing falls, improving balance and increasing 

functional independence (Lord, Sherrington, Menz, Close, & Whitney, 2007).  The 

combination of strength and aerobic training also meets the physical activity 

guidelines of many countries, which is important as many interventions for older 

people in the past have not met these guidelines (Australian Government Department 

of Health and Ageing, 2009; US Department of Health and Human Services, 2008; 

World Health Organisation, 2010b).   

 

Campbell et al. (1997) explored a home based strength and balance retraining 

program for 233 (exercise group n = 116, control group n = 117) community living 

women aged 80 years and over and followed them over two years.  Each program 

was individually tailored for the first two months, including four visits by the 

physical therapist.  Exercises appropriate for the participant were prescribed along 

with the use of weight cuffs (0.5 kg and 1.0 kg) which were increased in weight as 

they progressed.  Participants were asked to complete the exercise three days a week 

plus walk outside the house on another three days each week.  The rate of falls 

significantly decreased for those exercising compared to the control group, at both 

one year and two years follow up.  Campbell’s Otago Exercise Program has been 

found to be effective in reducing the number of falls and injuries resulting from falls, 

for both men and women in four randomised controlled trials, involving over 1000 

participants (Campbell & Robertson, 2003). 
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In a less traditional format, lifestyle exercise programs incorporate 

exercises/activities into a person’s daily routines and tasks.  A major benefit of this 

type of exercise program is that it does not require the person to find set periods of 

time during the day to undertake a structured exercise program.  Dunn et al. (1998) 

reviewed 14 lifestyle activity programs and found the majority increased the amount 

of physical activity of the participants to above government recommended levels.  

However, at the time, there was limited research on older populations using this type 

of exercise program.  Over the last five years, three randomised trials have compared 

lifestyle exercise programs to structured exercise programs for older community 

dwelling people, one with a focus on older people who had not exercised consistently 

during the previous two years (Van Roie et al., 2010), another a pilot study 

determining the efficacy and feasibility of a structured resistance training program 

combined with a lifestyle program and compared to a control group (Lubans et al., 

2013) and lastly a three arm RCT (lifestyle, structured exercise and control groups) 

looking at the incidence of falls and function with older people (Clemson et al., 

2012).   

 

Van Roie et al. (2010) in their RCT with 186 older people living in Belgium, 

compared a structured exercise program and a lifestyle exercise program to a control 

group.  The structured exercise group conducted their program at a fitness facility 

under supervision.  The home based lifestyle program included instruction from a 

professional, and participants were given a booklet illustrating strength, flexibility 

and balance exercises.  For their strength exercises they were given elastic tubes and 

for their endurance they were asked to include either walking, jogging, cycling, 

swimming or another cardiovascular exercise (Van Roie et al., 2010).  They were 
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then advised on opportunities where they could incorporate these into their daily 

routines.  Both intervention groups (lifestyle and structured exercise group) were 

found to be more effective in improving function than the control group (Van Roie et 

al., 2010).  The description of their intervention as a lifestyle exercise program can 

however be considered somewhat at odds with others’ use of the term when it is used 

to describe a program in which specific exercises are incorporated into daily 

activities or routines.     

 

Lubans et al. (2013) also included a lifestyle exercise program in their intervention 

study and found a significant difference in lower body strength between the 

intervention (resistance training and lifestyle exercise combined) and control groups.  

However it was only a pilot study (n=44) and no differences were found between the 

groups for any of the secondary outcomes, which may have been due to the small 

sample size.  Even by combining the two exercise programs together, the study was 

unable to shed any light on which intervention was more effective, or how much 

each component had contributed to any improvement. 

 

Clemson et al. (2010) developed a ‘Lifestyle approach to reducing Falls through 

Exercise’ (LiFE) program which involved embedding balance and lower limb 

strength and balance training into daily living tasks (Clemson et al., 2010).  This 

approach differed from other exercise programs in that it did not require the 

participant to set aside specific times to exercise but rather to change how they 

performed their daily tasks.  For example, when bending over to pick something up 

off the ground, instead of bending from the waist, participants were asked to bend 

their knees into a squat, to develop leg and buttock strength.  The LiFE program did 
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not require additional equipment and the principle and philosophies of the program 

were taught by an allied health worker with the assistance of a manual.  Similar to 

other exercise programs, the number and intensity of activities was increased as the 

participant progressed.  As all of the exercises are completed as part of an 

individual’s daily routine rather than at specific times per week, this type of program 

may be a more attractive option than a more traditional exercise program, for people 

who do not like ‘working out’. 

 

The initial pilot study for LiFE included 34 people aged 70 years and over, living in 

the community (Clemson et al., 2010).  Outcome measures were taken at baseline 

and repeated at three and six months.  These included measures of: rate of falls; 

physical capacity (balance and strength); quality of life; and self-efficacy (Clemson 

et al., 2010).  A significant reduction in falls rate was found for the LiFE group 

compared to the control group, accompanied by improvements in dynamic balance 

and self-efficacy (Clemson et al., 2010).  The pilot was followed by a large 

randomised controlled trial (n=317), which included three interventions groups 

(LiFE, a structured exercise program and a sham exercise group-control) (Clemson et 

al., 2012).  The LiFE group had a 31% reduction in the rate of falls, and was 

significantly better than the control group for static balance, ankle strength, function 

and participation (Clemson et al., 2012).  No significant differences were found 

between the structured and lifestyle exercise groups (Clemson et al., 2012).   

 

There are many exercise program options for older people to maintain or improve 

their strength, balance, mobility and function.  It is important for 

practitioners/researchers to understand their client group/target population, what the 
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group/population view as the motivations and barriers to becoming or staying active 

and to know what type of exercise/physical activity their target group prefer, before 

considering a particular exercise program.  Prior to this research we did not have an 

understanding of this for older adults receiving home care services. 

 

However, in stage one of this research it was identified that older home care clients 

preferred being active via daily activities, such as gardening and housework, rather 

than participating in structured exercise programs.  Due to these findings, the LiFE 

program was trialled in stages two and three to determine firstly, whether it was 

possible to deliver LiFE within a restorative care service and secondly whether it was 

more effective and undertaken more often, than the structured exercise program.  

LiFE was chosen because it was an exercise program that had been demonstrated to 

effectively improve function for older people by embedding exercises within the 

older person’s daily activities. 

 

2.11 Home Care Services  

The WHO describes the aim of home care as “satisfying people’s health and social 

needs while in their home by providing appropriate and high-quality home-based 

health care and social services, by formal and informal caregivers, with the use of 

technology when appropriate, within a balanced and affordable continuum of care” 

(World Health Organisation, 2008, p. 1).   

 

Many people are involved in providing home care to older people.  They include 

both professional and non-professional personnel, such as nurses, therapists 
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(physical, occupational and speech), home care assistants, social workers, physicians, 

dieticians, volunteers, family and friends (World Health Organisation, 2008). 

 

Older people who need assistance to manage their health or complete everyday 

activities are increasingly expressing a preference to remain living in the community 

rather than move to residential care.  This preference is being strongly supported by 

many Governments as home care is seen as a cheaper alternative to residential care at 

a time when population ageing is adding to their Nations’ fiscal challenges.  The 

history, policies, funding, government involvement and delivery of home care 

services varies around the world, with many less developed countries having no 

government funded services available at all.  As populations age over the coming 

decades the demand for home care services is expected to rise.   

 

2.12 Australian Home and Community Care 

Australian Home and Community Care (HACC) services were established in 1985 

and are currently available to older people aged 65 and over or Aboriginal and Torres 

Strait Islanders over 50 years of age, who are having difficulty performing activities 

of daily living without help due to functional limitations, or are at risk of premature 

or inappropriate admission to long term residential care, or care for an older person 

eligible for HACC (Australian Government Department of Health and Ageing, 

2012b).  People under the age of 65 years can also access HACC services; however 

these services are funded by the state rather than federal government.  In July, 2012 

new HACC funding rules were employed and all HACC services were fully funded 

by the federal government except in Victoria and Western Australia  (Australian 
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Government Department of Health and Ageing, 2012b).  The principles of HACC in 

Victoria and Western Australia remain similar to those federally funded. 

HACC comprises a number of services, including: 

 Nursing care 

 Allied health services such as podiatry, physiotherapy and speech pathology 

 Domestic assistance, including help with cleaning, washing and shopping 

 Personal care, such as help with bathing, dressing and eating 

 Social support 

 Home maintenance 

 Home modifications 

 Assistance with food preparation in the home 

 Delivery of meals 

 Transport 

 Assessment, client care coordination and case management 

 Counselling, information and advocacy services 

 Centre-based day care, and 

 Support for carers including respite services.  

(Australian Government Department of Health and Ageing, 2012a). 

 

Almost a million older people throughout Australia accessed a HACC service in 

2010-2011.  The majority (61.1%) were aged between 70-89 years of age (Australian 

Government Department of Health and Ageing, 2012c).  Four percent of the total 

Australian population accessed a HACC service in 2010-2011, with 27.7% of the 

total Australian population aged over 65 years receiving a HACC service during that 

time (Australian Government Department of Health and Ageing, 2012c).  Over 60% 
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of HACC clients were women, 71.4% were born in Australia, 11% in north-west 

Europe and 10% in south and eastern Europe (Australian Government Department of 

Health and Ageing, 2012c).  Ninety percent spoke English, 26.1% Italian and 14.6% 

Greek.  Almost a third (29.2%) of older people referred themselves for a HACC 

service, followed by family or friend (15.3%), hospital (14.6%) and their doctor or 

medical practitioner (10.2%) (Australian Government Department of Health and 

Ageing, 2012c).   

 

The main reasons for a HACC service finishing were: an improvement in status 

(37.1%); other reasons not stated (15%); client deceased (10.7%) and similar to the 

main reason, the client no longer needs assistance from agency due to improved 

status (9.3%) (Australian Government Department of Health and Ageing, 2012c). 

The main characteristics of HACC clients in Australia in 2010-2011 were: female; 

spoke mainly English at home; received a pension; lived with family; had no carer; 

and received one type of service (Australian Government Department of Health and 

Ageing, 2012c).  Unless the older person was receiving a physiotherapy or 

restorative home care service through HACC, they would not be given an 

exercise/activity program and no specific improvements in strength, balance, 

mobility or function would be expected due to the introduction of the service. 

 

2.13 Rest of the World Home and Community Care 

In many countries in Europe home care is provided by the health sector and includes 

services such as rehabilitation, specific nursing care for both chronic and acute 

illnesses, occupational therapy and speech therapy (World Health Organisation, 

2008).  In contrast, the home help services, which include cleaning, shopping, 
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gardening, transport and socialising are often coordinated by the social sector of 

government (World Health Organisation, 2008).  Table 5 outlines the different 

government departments in a number of European countries that service health and 

social care in their communities. 

 

Table 5  

Country-specific organisation of home health and social care in selected EU 

countries 

Country Health care at home Social care at home 

Belgium Central or regional government Local government or municipality 

Denmark Local government or municipality Local government or municipality 

Finland Local government or municipality Local government or municipality 

France 
Social insurance and local government 

or municipality 
Local government or municipality 

Germany Social insurance Social insurance 

Ireland Central or regional government Central or regional government 

Italy Central or regional government Local government or municipality 

Netherlands Social insurance Social insurance 

Portugal Central or regional government Local government or municipality 

Spain Social insurance  Local government or municipality 

Sweden Local government or municipality Local government or municipality 

United Kingdom Central or regional government Local government or municipality 

Note. Reprinted with permission (Tarricone & Tsouros, 2008) 

 

Genet et al. (2011) examined the literature on home care in Europe in which 74 

articles published between January 1998 and October 2009 met their inclusion 
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criteria.  They found a great diversity of home care services, funding, assessment 

process and quality of services across the 18 countries (Genet et al., 2011).  The 

typical characteristics of a person living in Europe and receiving a home care service 

were: advanced age; female; frail; higher or lower educational attainment depending 

on the country and consideration of the recipients income (Genet et al., 2011).   

 

Large proportions of the older population were seen to be receiving home care in the 

15 European countries examined.  For example, one-third of the French population 

over 75 years and a quarter of the Polish population in a specific rural area were 

receiving services from a home nurse (Genet et al., 2011).  Interestingly, Denmark 

places a large emphasis on preventive home care services and 60% of the Danish 

population over 75 were receiving preventive home visits (Genet et al., 2011).   

 

Due to the large number of older people requesting assistance, some European 

countries, such as England and Germany, have had to set thresholds for people 

accessing health and home care services (World Health Organisation, 2008).  

Funding for these services and who receives the funding varies between countries in 

Europe and can involve public, family and private resources (Genet et al., 2011).  

Public spending on home care accounts for around 30% of the resources spent on 

long-term care by many Organisation for Economic Co-operation and Development 

(OECD) countries (World Health Organisation, 2008). 

 

The percentage of gross domestic product (GDP) spent by OECD countries on long-

term care ranged from 0.2% to 3% in 2000.  Only Norway and Sweden spending 

more than 2% (Organisation for Economic Co-operation and Development, 2005).  
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Australia was the 8
th

 highest spender on long-term care among OECD countries in 

2000.  Those countries that spent a greater percentage of their GDP were Canada, 

USA, Germany, UK, Netherlands, Sweden and Norway (Organisation for Economic 

Co-operation and Development, 2005).   

 

Over a million Americans received home health care in 2007 and more women than 

men over 65 years received this type of service (A. Jones, Harris-Kojetin, & 

Valverde, 2012).  Eighty percent of American home care clients aged 65 years and 

over had a primary caregiver, and males were three times more likely than females to 

have their spouse as the primary caregiver, whereas women were more than twice as 

likely to have a child or non-spousal family member assisting them (A. Jones et al., 

2012).  Women were found to be more likely to have an extended episode of home 

care and to have Medicaid as their primary payer compared to their male 

counterparts who were more likely to have had an inpatient stay (e.g. hospital) prior 

to receiving home health care (A. Jones et al., 2012).  Many males who received 

home care services in America were found to have needed specific care such as 

wound care or physical therapy, whereas females were more likely to have needed 

homemaker (social) services, such as domestic assistance (A. Jones et al., 2012).  

Home care services in America include nursing, physical therapy, assistance with 

daily living activities, homemaker services, occupational therapy, wound care and 

dietary counselling (A. Jones et al., 2012). 

 

Many OECD countries recognise their populations are ageing and as a consequence 

have been eager to find service models that will assist older people to maintain their 

independence and reduce their reliance on government home care services.  As 
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described earlier, physical activity can improve health at any age and particularly 

affect muscle strength and function, which is crucial for completing activities of 

daily living and living independently; the main goal for home care services 

throughout the world. 

 

2.14 Physical Activity and Older People Receiving Home Care Services 

As already noted, there have been many studies looking at physical activity programs 

for older adults living in the community but, only four were found that examined 

programs specifically targeted at older recipients of home care services.   

 

The first of the four, conducted by McMurdo & Johnstone (1995) in the UK, 

compared the outcomes for home care clients who received either: mobility exercises 

(n = 20); strength exercises (n = 21); or health education (n = 28).  The physical 

activity programs took around 15 minutes to complete each day and no differences 

between the activity and health education groups were found on any of the outcome 

variables (timed up-and-go, sit-to-stand, grip strength, functional reach, ADLs and 

quality of life).   

 

The second study was undertaken by the Canadian Centre for Activity and Aging and 

had quite different results.  They developed a home support exercise program for 

frail older adults receiving ‘usual’ home care services and published the results of 

both the program’s development and the outcomes of the evaluation (Johnson, 

Myers, Scholey, Cyarto, & Ecclestone, 2003; Tudor-Locke et al., 2000).  The 

program was delivered by home care workers, rather than health care professionals 

such as physiotherapists, occupational therapists or registered nurses.  It involved 
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clients completing a series of 10 exercises which were functional and progressed in 

difficulty over time.  The program ran for four months and included people (exercise 

group n = 60, control group n = 38) who had received home care services for up to 

seven years (Johnson et al., 2003).  Good compliance and significant improvement 

were found on a number of indicators (timed up-and-go, sit-to-stand, 6-min walk, 

balance confidence and wellbeing) for the intervention group compared to the control 

group, whose performance declined on many of the tests (Johnson et al., 2003).   

 

The third study, conducted by Cameron, Chahine, Selig and Newton (2008), was a 

pilot study exploring physical activity promotion as part of the Home and 

Community Care (HACC) service delivery in Victoria, Australia.  Thirty-one older 

people were invited by the home care workers (not randomly) to take part and they 

were asked to determine their own physical activity program with the assistance of 

an exercise physiologist and regular motivation from the home care workers.  The 

Stanford Health Assessment Questionnaire Disability Index (HAQ-DI) and the 

Trans-theoretical Stages of Change Exercise Questionnaire were used to measure 

outcomes at baseline, three and six months.  No statistically significant 

improvements were found (Cameron et al., 2008).  However, there were a number of 

limitations to the study including small sample size and selection bias in recruiting 

participants, as they were already interested in being physically active and were 

therefore more likely to be physically active and progress through (trans-theoretical) 

stages of change than general HACC clients who may not have been thinking about 

being more physically active in the future (Cameron et al., 2008).  It is not clear what 

the individualised exercise programs developed included (ie balance, strength, or 

mobility focused or a combination), as it was not stated in the article. 
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The fourth study was conducted in France and included a population of older old 

people (median age 84 years) receiving home help (domestic) assistance for no more 

than two hours a week (Bonnefoy et al., 2012).  Fifty-three people were assigned to 

the intervention group and 49 to the control group.  The intervention included 13 

exercises as well as nutritional supplements.  The exercises incorporated strength, 

balance, mobility and endurance and included increasing walking distance and 

duration (Bonnefoy et al., 2012).  Participants were asked to complete the 

physiotherapist prescribed exercises once a day.  They were expected to take around 

20 minutes.  The study found the intervention group maintained their maximum 

walking speed over time, whereas speed of the control group decreased by 25%.  The 

control group also showed a significant reduction in IADL performances compared 

to the intervention group (Bonnefoy et al., 2012).  All other outcome measures 

showed no statistically significant difference between the groups.   

 

2.15 Restorative or Reablement Services 

The aim of restorative home care has been defined as to… “create independence, 

improve self-image and self-esteem, and reduce the level of care required” through 

the delivery of an individualised program (Atchison, 1992, p. 8).  A number of 

restorative home care services and restorative approaches to home care have been 

developed around the world and although the service models and origins differ, all 

share the aim of maximising functioning and reducing the need for services (Ryburn 

et al., 2009).  Restorative services can include multiple components/strategies to 

promote independence or they can focus on just one type of intervention.  This 

review restricts itself to examining services that include multiple-components which 

are brought to bear in an individually tailored service.  Often the components 



74 

include: goal setting; occupational therapy; health education; and management 

(including medicine, nutrition, skin management); physical activity for improved 

function and falls prevention; equipment and home modification; and, social 

rehabilitation (Ryburn et al., 2009). 

 

According to Ryburn et al.’s (2009) review, the body of evidence regarding the 

effectiveness of restorative home care services is currently small, but growing, and 

clearly suggests that a restorative approach to home care has significant advantages 

over the traditional approach.  The strongest evidence comes from the four controlled 

trials that have been conducted and reported on: a large trial (n = 1382) by Tinetti et 

al. (2002) in America; a smaller trial (n = 200) in Western Australia with the Home 

Independence Program (HIP), with a larger randomised controlled trial having just 

been completed; and an even smaller trial in the United Kingdom (n = 57) (J. Kent, 

Payne, Stewart, & Unell, 2000).   

 

2.15.1 Australia 

In Australia, the first restorative home care service developed was Silver Chain’s 

Home Independence Program (HIP), in response to the organisation finding itself 

unable to meet the demand for services.  Other more recent versions of a restorative 

approach in Australia have been at the state funder level with the Victorian and West 

Australian HACC programs adopting the active service model and wellness approach 

respectively, as a new way of encouraging providers to adopt a restorative approach 

to home care.  New South Wales has recently funded four agencies to develop and 

test reablement home care services (Lewin, 2011; Ryburn et al., 2009).  Phase one of 

their reablement care service research included the development of the reablement 
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model and phase two, the design of policies and practices to operationalise the model 

(Cartwright, Cosgrove, Gooden, & Carpenter, 2009; Cartwright, McCrae, & Gooden, 

2010).  The evaluation of the reablement services was due for completion by May 

2011, however the report is currently unavailable. 

 

More recently, an evaluation has been completed by Care Assess in Tasmania of its 

HACC Home-based Independence Program (HHIP).  Two hundred and thirty clients 

aged over 60 years were included in the evaluation and they found a significant 

improvement in client independence outcomes (83% improved functional ability and 

16% maintained functional outcomes) (Care Assess, 2013).  They also found an 11% 

reduction in service delivery hours for those clients receiving HACC services prior to 

the HHIP intervention (Care Assess, 2013).  HHIP was coordinated by registered 

nurses and occupational therapists and included an exercise physiologist to assess, 

plan and consult on the exercise component of each program (Care Assess, 2013).  

The report did not provide any further information on the exercise programs utilised 

within the service. 

 

2.15.2 Silver Chain 

Silver Chain’s HIP program has been evaluated with increasingly rigorous trials.  

The initial study was a pilot study (Lewin et al., 2008), followed by an operational 

trial (Lewin, Vandermeulen, & Coster, 2006), a non-randomised controlled trial 

(Lewin & Vandermeulen, 2010) and most recently a randomised controlled trial (De 

San Miguel & Lewin, 2008; Lewin, De San Miguel, et al., 2013).  Fifty-six older 

people participated in the pilot study which found that 32% of those who completed 

the trial did not require ongoing home care services and 39% had a reduction in the 
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need for services (Lewin et al., 2008).  Significant improvements were found in 

functioning, mobility, confidence and morale (Lewin et al., 2008).   

Following the success of the pilot study, the program was implemented as a service 

from one of Silver Chain’s metropolitan services centres and a non-randomised 

controlled trial was conducted between 2001 and 2003.  Two hundred people (100 in 

each group), aged 60 years and over took part in the study.  Clients in the 

intervention group received the restorative home care service until they reached their 

goals or for a maximum of 12 weeks (Lewin & Vandermeulen, 2010).  Service 

outcomes were measured at baseline, three months and one year.  Significant 

improvements were shown in all outcome measures compared to the control group, 

except morale (Lewin & Vandermeulen, 2010).  The results suggested “older 

individuals referred for home care who participated in a programme to promote their 

independence had better individual and service outcomes than individuals who 

received usual home care” (Lewin & Vandermeulen, 2010, p. 91).  

 

The aim of the RCT was to test the effectiveness of HIP in reducing the need for 

ongoing home care services when delivered as the front end of a standard home care 

service.  Participants were recruited between June 2005 and August 2007, with 750 

participants included in the intention-to-treat analysis (Lewin, De San Miguel, et al., 

2013).  Data were collected at referral, 3 months and one year and although no 

differences were found between the groups over time in their overall ADL scores 

(both improved), there were statistically significantly lower proportions of the HIP 

group that required assistance with showering and bathing at 3 and 12 months 

(Lewin, De San Miguel, et al., 2013).  The results supported the earlier research 

which showed participation in restorative home care services appeared to reduce the 
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need for on-going services.  Further evidence has also shown that clients who 

received Silver Chain’s restorative services were less likely to need personal care 

over the next five years and any type of home care service over the next three 

(Lewin, Alfonso, & Allan, 2013). 

 

2.15.3 Rest of the world 

The majority of restorative home care services have been developed in the United 

Kingdom (UK) by local government councils who are responsible for the provision 

of social care and almost a quarter of UK councils now have a reablement (their 

term) service.  A number of studies of these services have been completed, including 

a large prospective longitudinal study (Glendinning et al., 2010; J. Kent et al., 2000; 

Newbronner et al., 2007).   

 

Kent et al. (2000) evaluated three ‘Promoting Independence’ pilot studies.  For the 

first pilot they found: fewer reablement service users were admitted to hospital, 

nursing or residential care; home care packages were far more likely to be 

discontinued by reablement service users; and home care packages were twice as 

likely to be reduced for reablement users.  The results were so positive from the first 

pilot study that the researchers concluded there was no doubt that the restorative 

service was extremely successful. 

 

Newbronner et al. (2007) conducted a larger study investigating the long term impact 

of reablement.  They found in three out of the four services examined, that at least a 

third of those who received reablement had no other service use either before, or up 

to two years later (Newbronner et al., 2007).  The fourth service found 80% of users 
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had no other home care service use before, or up to two years post reablement 

(Newbronner et al., 2007). 

Glendinning et al. (2010) looked at the longer-term impact for clients from five 

reablement services in the UK and found little cost difference between reablement 

and usual care services over a 12 month period.  They did discover that older people 

receiving reablement services had significantly better health related quality of life 

and to a lesser extent, better social-care related outcomes (Glendinning et al., 2010).  

In the qualitative interviews participants reported: improved independence; increased 

motivation to continue to improve self-gains; increased confidence due to 

improvements in mobility and self-care skills related to personal care and meal 

preparation (Glendinning et al., 2010).  Reablement services in the UK represent the 

first point of the gateway to using home care services in the UK.   

 

There have been a small number of trials of multi-component restorative services 

targeted at older people in the United States.  The first study was prompted by 

researchers finding during a trial of home-based rehabilitation that home care 

workers frequently worked at cross purposes with rehabilitation therapists (Baker, 

Gottschalk, Eng, Weber, & Tinetti, 2001; Tinetti et al., 2002).  Tinetti et al. (2002) in 

their controlled trial compared the results of a restorative home care service to 

‘usual’ home care, for people aged 65 years and over living in the community.  

Whilst, the restorative home care service included various combinations of exercises 

they found participants who received the restorative home care service were less 

likely to be admitted to an emergency department, had a lower number of home care 

service visits, and had a greater likelihood of remaining at home, than those receiving 

a traditional home care service (Tinetti et al., 2002). 
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Baker (2006) in her review of home-based research studies that improve functional 

outcomes, concluded that restorative or multi-dimensional home care services 

benefitted older people more than one-dimensional services.  She also found that not 

infrequently health personnel believe bed rest is beneficial despite the fact that, 

research has shown that immobility increases functional decline for older adults 

(Baker, 2006).  For example, an older person remaining in a hospital bed will 

decrease their strength by 5% each day, particularly in the lower extremities, which 

as discussed earlier affects function, the risk of falls, mobility and the ability to live 

independently (Baker, 2006).  Baker (2006) suggested that increasing the amount of 

physical activity undertaken by an older home care recipient and having all health 

and home care employees reinforce this increase is crucial to increasing clients’ 

activity levels over the short and longer term. 

 

Tinetti, Charpentier, Gottschalk and Baker (2012) recently reported on the 

comparison of the restorative home care and usual home care clients’ readmissions to 

hospital during the homecare episode.  They found the restorative care clients were 

32% less likely to be readmitted than those receiving usual home care (Tinetti et al., 

2012).   

 

In New Zealand the development of restorative home support services has been in 

response to major issues in the home care sector, together with the notion that older 

people have considerable potential to recover fitness and that disuse plays a major 

role in poor health and functional loss (Parsons et al., 2007). One of the first trials of 

this approach involved a restorative service for older people with high and complex 

needs, a different target group to most other restorative services (Parsons et al., 
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2007).  Nevertheless the results were positive in that individuals’ functional 

independence improved and the risk of dying or entering residential care were 

decreased (Parsons et al., 2007).   

 

Another New Zealand study evaluated the impact of restorative home care services 

for community dwelling older people in a cluster RCT (A. King, Parsons, Robinson, 

& Jorgensen, 2012).  One hundred and eighty-six older people participated in the 

trial comparing restorative home care to usual home care services.  Significant 

benefits were found for the intervention group in health related quality of life at 

seven months.  No changes in other scale measurements were found in either group 

over time.  A statistically significant reduction in home care hours or discharge 

(29%) was found for the restorative home care group compared to the usual home 

care group (0%) (A. King et al., 2012).  This study used repetitive activities of daily 

living exercises for older people which were designed to optimise independence (A. 

King et al., 2012).  These exercises were based on the work by de Vreede et al. 

(2005) who found functional exercises to be more effective than structured resistance 

training in improving functional task performance, which is important in maintaining 

independence in older community dwelling people.  The exercises were undertaken 

in a structured exercise class at the local leisure complex near where participants 

lived (de Vreede et al., 2005). 

 

A trial of an intervention that operated very similarly to restorative home care 

services, but was tested with older community dwelling Americans, was conducted 

by Gitlin and her colleagues (Gitlin et al., 2006).  Three hundred and nineteen 

people, aged 70 years and older who reported having difficulty with one or more 
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activities of daily living took part.  The intervention included: home modifications 

and training to use them; problem-solving strategies; energy conservation; safe 

performance and fall recovery techniques; and balance and muscle strength training.  

Outcome measures included ADLs, mobility/transferring and IADLs, Tinetti et al.’s 

(1990) Falls Efficacy Scale and Powell et al.’s (1995) Activities-specific Balance 

Confidence Scale.  At six months, intervention participants had less difficulty than 

controls with daily living activities, particularly bathing and toileting, and these 

benefits were maintained at 12 months for most outcomes.  The study was limited by 

only using self-reported measures not including performance based measures, for 

example timed up and go, or the functional reach test.  Gitlin et al. (2006) suggested 

further research was required that included functional performance measures and 

explored the unique contribution of the different treatment components, such as 

balance and muscle strength training.   

 

2.16 Conclusion 

The ageing population is growing worldwide and the associated increase in demand 

for home care services could cost governments millions of dollars.  Countries such as 

the UK, New Zealand, Denmark and Australia recognise this and have introduced 

restorative (reablement) or preventive services to help people regain functional 

independence and so reduce the demand for home care.  Physical activity or exercise, 

which has been demonstrated to have many benefits for older people, is an important 

component of these services. 

 

As people age there is a tendency to decrease the amount of activity undertaken 

which leads to a loss of strength, power, aerobic capacity, balance, flexibility and 
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function.  Insufficient activity is associated with higher prevalence of chronic 

conditions, risk of falling and a decrease in functional capacity.  As a consequence, 

inactive older individuals are more likely to need assistance to complete activities of 

daily living.  There is however, strong evidence that being physically active should 

not decrease as we age and older people can start exercising well into retirement, to 

help them function independently for longer and avoid dependence on others.   

 

It is well understood that prior to identifying and testing an exercise intervention, it is 

important to understand the population group involved and the type of exercise or 

activity they like to participate in.  It is also imperative to understand the reasons 

why a group are motivated to exercise and why they are not, or do not want to be 

active.  The current literature on what motivates older community dwelling people to 

be active is replete, as is the vast body of knowledge on the barriers to older people 

being active.  However, there is little that has explored what factors motivate or 

prevent older home care recipients from being active and what type of activity they 

prefer to undertake.   

 

Similarly, although many physical activity or exercise interventions for older 

community dwelling people have been trialled few have included older people 

receiving home care services.  As Australia’s ageing population increases, the need 

for home care services is expected to rise, suggesting restorative home care services 

with their limited time period, cost effectiveness and ability to reduce service 

demand will become a greater focus.  Understanding the effectiveness of individual 

components (i.e. exercise) within a restorative home care service is an important 

requirement for their continued improvement.   
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3.1 Introduction 

This research project incorporated three study stages: 

 Stage 1: Identify physical activity levels, barriers and motivators for being 

physically active and physical activity preferences of older people receiving a 

home care service 

 Stage 2: Determine whether a lifestyle activity program is appropriate and can 

be delivered within a restorative home care service 

 Stage 3: Randomised controlled trial to determine to the effectiveness of a 

lifestyle activity program compared to the current structured exercise program 

used within a restorative home care service. 

This methodology chapter provides details of each stage that were not included in the 

accepted publications, due to publication word limits. 

 

3.2 Stage 1: Physical Activity Levels; Barriers and Motivators to Being 

Physically Active; and, Type of Physical Activity Preferred by Older Home 

Care Clients (Restorative Home Care and Usual Home Care Clients) 

 

Objectives:  

 To compare the physical activity levels of older people (70 years and over) 

who had received a restorative home care service (HIP) with those of older 

adults who had received usual home care services (HACC)  

 To explore factors that predict being physically active among older home care 

clients  
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 To determine whether either home care service group (HIP or HACC) met the 

minimum recommended levels of activity promoted by the Australian 

government 

 To identify the motivators and barriers to physical activity for older people 

receiving a ‘usual’ (HACC) home care service compared to those receiving 

HIP, a restorative home care service. 

 

3.2.1 Study design 

The study design was cross-sectional and descriptive using mixed methods: 

questionnaires and interviews.  The study inclusion criteria were: aged 70 years and 

over; received a minimum of four weeks or four visits of HIP or HACC between 

2006 and 2009; and, living in the community.  Exclusion criteria included: not being 

able to communicate in English or having been diagnosed with dementia.  These 

criteria were given to the Silver Chain Reporting Officer who extracted the data from 

the client information system and created databases for the HIP and HACC client 

populations meeting the inclusion criteria.  The questionnaires were mailed to a 

random selection of HIP and HACC clients in March 2010 and interviews were 

conducted in August-September 2010, with 20 respondents. 

 

For the interviews, five participants from each of the four groups: HIP active; HIP 

not-active; HACC active; and HACC not-active were interviewed.  The types of 

physical activity they had undertaken throughout their lives, the barriers and 

motivators to being physically active and their experiences and opinions on being 

physically active were explored. 
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3.2.2 Study setting 

Silver Chain is a large Australian health and community care organisation, 

predominantly based in Western Australia but having recently established a service 

presence in three other Australian states.  They deliver a myriad of services to the 

community, including HACC funded home care services, which include ‘traditional’ 

services such as: personal care (bathing, dressing), domestic assistance, nursing, 

allied health, social support, home maintenance, transport and the delivery of meals 

(Australian Government Department of Health and Ageing, 2012a).   

 

Silver Chain also delivers short term restorative home care services, namely the 

Home Independence Program (HIP) and the Personal Enablement Program (PEP).  

The restorative home care services comprise a number of components including: the 

promotion of active engagement in daily living activities; an exercise program; 

chronic disease self-management, falls prevention strategies; improvement and 

maintenance of skin integrity; and medication, continence and nutrition management 

(Silver Chain Nursing Association, 2007).   Registered nurses, physiotherapists and 

occupational therapists are care managers who deliver the restorative services for 

Silver Chain. 

 

HIP is delivered to older people living in the community who require short term 

assistance in order to regain their independence and their service generally runs for 

12 weeks.  Whereas, PEP is delivered to older people who have been discharged 

from hospital and need short term assistance to help them return to living 

independently.  PEP is usually delivered for a maximum of eight weeks.  Where HIP 
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is stated throughout the thesis it encompasses both restorative home care services 

delivered by Silver Chain - HIP and PEP. 

 

3.2.3 Study population and sample 

The population of interest was individuals who had been referred to Silver Chain for 

home care services between 2006 and 2009, both those who participated in a 

restorative program (HIP) and others who received ‘usual’ home care (HACC).  

Seven hundred and forty-five HIP and 745 HACC clients randomly selected from the 

9,199 (4844 HIP and 4355 HACC) clients who met the inclusion criteria were 

surveyed by mail.  Semi-structured interviews were then undertaken with 20 of the 

survey respondents who had agreed to be considered for an interview.  Sample size 

and power calculations were included in Chapter four. 

 

3.2.4 Data collection 

Questionnaires and reply paid return envelopes were mailed, together with an 

invitation to participate from Silver Chain’s Director of Research, to the selected 

clients.  The researcher was not involved in this process to ensure anonymity of the 

clients sampled.  Consent was assumed on completion and return of the 

questionnaire. 

 

Of the 506 people who completed the postal questionnaire, 190 expressed an interest 

in being interviewed (38%).  Names of willing participants were entered into a 

database together with their status in terms of the following variables: home care 

service (HIP or HACC); age cohort; and, physical activity status (active, not active).  

Active or not active status was determined by the Physical Activity Scale for the 
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Elderly (PASE) score; zero being not active and above zero being active.  A sample 

of 20 was anticipated to provide sufficient information to reach data saturation 

related to the research objectives (Guest, Bunce, & Johnson, 2006).  Purposive 

sampling, aimed at ‘range’ and ‘variety’ in relation to the descriptor variables in the 

database, was used to select the interviewees. 

 

In the initial sample of 20, four replacements were necessary.  The reasons for this 

were: not interested anymore (2); did not speak or understand English well (1); and 

had died (1).  Prospective interviewees were sent a letter reiterating their initial intent 

to participate, with a consent form and information sheet.  The letter explained that 

they would be contacted by phone in the coming days to confirm their interest and to 

set a time, date and place for the interview. 

 

With one exception, all interviews were conducted in people’s homes (the other was 

by phone).  In two cases, the spouse of the interviewee also participated in the 

interview.  Prior to commencing the interviews, the interviewer obtained written 

consent from the informant and confirmed permission to tape record the interview.  

Interview times ranged from 20 minutes to just under one and a half hours.  The 

researcher conducted all of the interviews. 

 

The semi-structured interviews were based on an interview guide that was designed 

to explore in more depth the respondents’ survey answers around physical activity 

throughout their life, why they chose the barriers and motivators to being physically 

active and their opinions on the importance of being physically active throughout 

one’s life.  A copy of the interview guide is contained in Appendix B. 
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3.2.5 Data collection tools 

The questionnaire was developed utilising a number of previously validated tools 

that were specifically for older people (65 years and over).  These tools covered 

physical activity levels, health, and depression in older people.  Questions to identify 

individuals’ motivators and barriers to physical activity were included as were a 

number of basic demographics, including education levels, housing status, body mass 

index, chronic illness and mobility.  An optional section was included at the end, 

whereby respondents could indicate if they were interested in participating in an 

interview and record relevant contact details.  The final version of the questionnaire 

is in Appendix C. 

 

The questionnaire was pilot tested using 10 older people living in the community; 

however they were not receiving home care services at the time.  Suggestions of 

change in language were responded to in relation to questions formulated by the 

researcher by making changes where there was group consensus, but no language 

changes were made to the included validated tools. 

 

Details of each of the tools included in the questionnaire are provided below.  

 

3.2.6 Physical Activity Scale for the Elderly (PASE) 

Physical activity levels were measured using the Physical Activity Scale for the 

Elderly, commonly known as PASE.  PASE, is a 12-item instrument specifically 

designed to assess physical activity levels in large samples of older people over a one 

week period (Washburn, McAuley, Katula, Mihalko, & Boileau, 1999).  The PASE 

instrument combines physical activity information from several areas including 
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leisure, household and occupational activity (McAuley, Jerome, Elavsky, Marquez, 

& Ramsey, 2003).  The higher the PASE score, the more physically active the person 

is and PASE scores range from 0 through to 400.   

 

PASE has been demonstrated to be a valid and reliable measure of physical activity 

for older people in epidemiological studies (Hagiwara, Ito, Sawai, & Kazuma, 2008; 

Schuit, Schouten, Westerterp, & Saris, 1997; Washburn et al., 1999; Washburn, 

Smith, Jette, & Janney, 1993).  Two hundred and twenty-two subjects aged between 

65 and 100 years were involved in research to determine the initial validity of PASE 

in comparison with physiological and health status data collected in the home 

(Washburn et al., 1993).  PASE scores were found to be significantly correlated with 

balance, grip strength, leg strength, self-assessed health status and Sickness Impact 

Profile scores (Washburn et al., 1993).  In general, these correlations were consistent 

by age group, gender and mode of administration (Washburn et al., 1993).  In a later 

study of validity, PASE was also found to be significantly correlated with peak 

oxygen uptake, systolic blood pressure and balance (Washburn et al., 1999).  It was 

therefore determined that there was strong evidence for convergent validity of the 

PASE scoring algorithm due to the pattern of significant correlations across a 

number of health and physiological measures for older people (Washburn et al., 

1993). 

 

Hagiwara, Ito, Sawai and Kazuma (2008) also assessed the validity and reliability of 

PASE for older people living in Japan (n=325).  They found PASE to be significantly 

correlated with walking steps, energy expenditure, mid-thigh muscle area per 
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bodyweight and static balance (Hagiwara et al., 2008).  The intra-class correlation 

coefficient for PASE for this group was 0.65 (Hagiwara et al., 2008). 

 

Martin et al., (1999) also examined the validity of PASE among older people with a 

disability.  PASE scores for the sample of 471 participants were significantly 

correlated with the 6-minute walk, knee strength, frequency of knee pain during 

transfer and perceived difficulty with functioning (K. Martin et al., 1999).  

 

Test-retest reliability testing of the PASE involved 254 participants over a three to 

seven week period and was found to be 0.75 (95% CI = 0.69-0.80) (Washburn et al., 

1993).  Administration of the PASE by mail displayed higher reliability (r = 0.84) 

than for telephone administration (r = 0.68) (Washburn et al., 1993). 

 

A number of other physical activity questionnaires were considered but found not to 

be suitable for the population included in the research.  For example, the Active 

Australia Survey is appropriate for people aged 18-75 years; however, many home 

care clients are older than this making it inappropriate for this study population.  

Therefore, given the amount of research illustrating the validity and reliability of 

PASE for older people, including those with a disability, and the higher reliability 

found when distributing the survey by mail, it was determined that PASE would be a 

satisfactory tool to use for this population and appropriate for exploring the research 

questions.  The PASE was purchased from the New England Research Institutes, Inc 

© 1991.  A copy of the contract is found in Appendix D. 
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3.2.7 SF-12 version 2® Health Survey 

The SF-12v2
®
 is a commonly used tool that measures general health functioning and 

wellbeing (Ware, Kosinkski, Turner-Bowker, & Gandek, 2002). The 12 items reflect 

eight sub-domains: self-perceived general health; bodily pain; physical functioning; 

physical role; vitality; social functioning; mental health and emotional role 

(McBride, Adamson, Bunting, & McCann, 2009).  It can compare and analyse the 

population burden of disease and monitor population health and is a valid and 

reliable tool (QualityMetric, 2011).   

 

Cheak-Zamora, Wyrwich, & McBride (2009) demonstrated reliability of the SF12-

v2
®
 Health Survey in the 2003-2004 Medical Expenditure Panel Survey, finding high 

internal consistency for both the mental- and physical-component summary scores ( 

> .80).  The physical-component summary score (PCS) had high test-retest reliability 

(ICC =.78) while the mental-component summary score (MCS) showed moderate 

reliability (ICC = .60) (Cheak-Zamora et al., 2009).  The PCS had high convergent 

validity for the EuroQol-5 dimension items (r >.56) except for self-care and physical 

health status (Cheak-Zamora et al., 2009).  Moderate convergent validity was shown 

for MCS on EuroQol-5 dimension and mental health items (r > .38) (Cheak-Zamora 

et al., 2009).   

 

It was necessary to have a standard instrument that measured the health status of the 

population involved.  The SF-12v2
® 

was identified as a validated tool that had been 

frequently used with older people as it was short (only five questions) and easy to 

understand.  The SF12-v2
®
 Health Survey was purchased in accordance with Quality 

Metric Inc license agreement which is found in Appendix E. 
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3.2.8 Geriatric Depression Scale – 5  

The Geriatric Depression Scale (5-Item) is a screening tool specifically designed for 

older people aged 60 years and over.  Reliability and validity for a number of older 

populations has been established (Hoyl et al., 1999; Rinaldi et al., 2003; Weeks, 

McGann, Michaels, & Penninx, 2003) including those involved in an exercise 

program (Marquez et al., 2006).  Sensitivity (88%) and specificity (86%) have been 

deemed adequate, with an overall accuracy cut off point of 87% also deemed 

adequate (Marquez et al., 2006).  A substantial proportion of older people report 

feeling depressed or low (Marquez et al., 2006) it was therefore considered important 

to include a depression screening tool.  The five-item GDS was selected because it: 

has been validated with an older home care population (Hoyl et al., 1999; Rinaldi et 

al., 2003; Weeks et al., 2003); includes five very short and easy to understand 

questions; and, has been shown to be a useful tool for epidemiological studies 

(Rinaldi et al., 2003). 

 

3.2.9 Questions about motivators and barriers to physical activity 

The questions about barriers and motivators to physical activity asked respondents to 

identify which options on a list applied to them.  The lists for each were compiled 

from the results of previous studies investigating barriers and motivators for older 

people being physically active (Australian Bureau of Statistics, 2007b; Booth et al., 

2002; W. J. Brown, Fuller, Lee, Cockburn, & Adamson, 1999; Kolt, Driver, & Giles, 

2004).  A space for any additional motivators or barriers that participants wished to 

add was also provided.   
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3.2.10 Data analysis 

Data analysis for Stage 1 is described in the first two published papers found in 

Chapters 4 and 5.  The calculation which used the PASE to determine whether home 

care clients were meeting the Australian physical activity guidelines of 30 minutes of 

exercise on most days was based on PASE questions 2-6 (see Appendix C), which 

cover types and amounts of physical activity, from walking through to high intensity 

and muscle strength training.  A score to reflect individuals’ answers to questions 2-6 

was calculated to provide a comparison with the guidelines. For example, walking 3-

4 days a week, for one but less than two hours, was considered the minimum amount 

of activity to reach the recommended government levels.  Any scores of less than one 

hour regardless of intensity or type of exercise, even if completed every day, were 

excluded.  Participants were judged as meeting, or not meeting, the guidelines based 

on these scores. 

 

3.3 Stage 2: Pilot Study to Determine Whether a Lifestyle Activity Program 

Could be Delivered in a Restorative Home Care Service 

 

Objectives: 

 Determine the recruitment rate and identify any potential recruitment issues 

for a RCT study 

 Determine what the expected dropout rate might be in a RCT study 

 Determine whether LiFE, and its associated documentation, was suitable to 

be delivered as part of a restorative home care service, as perceived by both 

care managers and clients 
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 Determine which data collection tools are appropriate for a RCT study within 

the context of the restorative home care services. 

 

3.3.1 Study design 

Stage 2 consisted of a pilot study to determine the feasibility of delivering a lifestyle 

activity program (LiFE) as part of a restorative home care service.   

3.3.2 Study setting 

This study was set in Silver Chain which has already been described as an Australian 

health and community care organisation which delivers a large range of services 

throughout Western Australia, Adelaide, Sydney and Brisbane.  Silver Chain was the 

first organisation in Australia to develop and deliver short term restorative home care 

services.  Both Silver Chain’s restorative home care services, HIP and PEP, employ 

the same model of care and at the time of this study were delivered by an inter-

disciplinary health professional team of care managers (physiotherapists, 

occupational therapists and registered nurses). 

 

Both HIP and PEP are designed to assist older people to maximise their health and 

function in order to get back to living independently.  A Silver Chain care manager 

visits the client at home to complete an assessment, set goals and agree on the 

strategies in the support plan.   Over the coming weeks these strategies are 

implemented (for example: task analysis and redesign plus gradually reducing 

personal assistance and rails in the bathroom to help client return to independence in 

showering/bathing) and, usually during the second or third client visit the care 

manager will, if he/she has determined it is appropriate, suggest that a physical 

activity (exercise) program be added to the support plan.  While the service model 
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promotes physical activity for the majority of clients, in day to day implementation 

of the model the care managers choose to use their “clinical judgement” as to 

whether an activity program is appropriate for each client. 

 

3.3.3 Study population and sample 

The population of interest was individuals who have been referred to Silver Chain for 

a restorative home care service and were deemed by their care manager as potentially 

benefitting from an exercise program to assist in their recovery to maximise their 

independence.  The sample was receiving Silver Chain services between February 

and May 2011. 

 

3.3.4 LiFE exercise program 

The LiFE program was developed by a collaborative group whose backgrounds 

included occupational therapy, physiotherapy and gerontology (Clemson et al., 2012; 

Clemson et al., 2010; Clemson, Singh, Cumming, Weissel, & Manollaras, 2007).  

LiFE was originally designed to prevent falls in older community dwelling people, 

however after the initial research it was also found to improve function in older 

people (Clemson et al., 2010). 

 

The principles of LiFE are to teach balance and strength strategies and then to apply 

them to everyday activities.  The four balance strategies are: reduce base of support; 

move to the limits of sway; shift weight from foot to foot; and step over objects 

(Clemson et al., 2010).  The strategies for strength training are: bend your knees; on 

your toes; on your heels; up the stairs; sit to stand; move sideways; and tighten 

muscles, with the main aim being to load the muscles through repetition, slow 



97 

movements and gradually increasing the amount of weight lifted (Clemson et al., 

2010). 

 

When LiFE was introduced as a stand-alone exercise program the participants were 

evaluated using the LiFE Assessment of Functional Balance and Strength.  They 

completed a plan of their daily activities and developed a profile of: the outings they 

engaged in; the transport they used; and what physical activity they were undertaking 

at the time (Clemson et al., 2010).  The person delivering LiFE would then teach the 

philosophies and principles using the LiFE manual for reference; together they would 

plan activities and create prompts as a reminder of specific exercises to be completed 

during the day (Clemson et al., 2010).  Issues of safety were discussed throughout the 

delivery of the exercise program and as the participants improved, the number and 

intensity of activities progressed (Clemson et al., 2010).  In the study described here, 

LiFE was delivered as part of Silver Chain’s restorative home care services and not 

as a stand-alone program. 

 

3.3.5 Training the care managers 

Prior to training care managers to deliver the LiFE exercise program Silver Chain 

management asked all twenty care managers if they would like to be involved.  One 

care manager from each of the four metropolitan bases was interested and therefore 

four care managers were trained to deliver LiFE and be involved in the pilot.   

 

One of the developers of the LiFE program travelled from Sydney to Perth for a day 

to present to four care managers.  The day included the following: an outline of the 

research that had been conducted up to that point on the effectiveness of LiFE; a 



98 

description of the principles of LiFE; and instruction in how to complete the LiFE 

Intervention Assessment Tool, deliver the LiFE activities; use the counter clickers; 

and progress clients through manuals one and two.  The process by which clients 

would be recruited was also described by the researcher and discussed by all 

involved.   

 

3.3.6 Recruitment procedures for data collection 

If a client met the study inclusion criteria the care manager would outline the 

research project and leave a letter of invitation, information sheet and consent form 

and ask if a researcher could contact the client regarding their involvement in the 

research project.  On verbal consent, the care manager would email the researcher 

who would then contact the client and organise a date to go to their home.  At this 

visit she would answer any questions the client had about the research project and 

their involvement and obtained their written consent to participate. 

 

3.3.7 Data collection procedures 

After signing the consent form clients were given the option of completing the 

baseline testing that day or have the researcher return another day.  Data collected 

included demographic (age, living status, carer or no carer etc.) and background 

information (home care and health care service information, organised activities, 

falls history over previous 6 months and height and weight), physical and 

psychometric test data, of which the tools/instruments included, are described below.  

Participants were given a demonstration and instruction of how to wear the 

accelerometer for the following seven days also.   
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The data collection process took approximately one to one and a half hours to 

complete.  The researcher returned a week later to collect the accelerometer (see data 

collection tools section for more information).  Post-intervention data were collected 

at 8-weeks and included a series of questions about the LiFE exercise program (see 

Appendix F).  A week later the accelerometer was collected. 

 

Data collected by the researcher was different to that accrued by the care managers.  

All data collected by the researcher is described in this section, whereas the care 

managers collect their own client information which was not used in this study.  Care 

managers were however, asked to collect and provide the results of the LiFE 

Assessment Tool (which is described below), to the researcher. 

 

3.3.8 Data collection instruments/tools 

3.3.8.1 Functional reach  

The Functional Reach (FR) test was developed to measure balance and is determined 

by measuring the distance between arm’s length and maximal forward reach using a 

fixed base of support (Duncan, Weiner, Chandler, & Studenski, 1990).  The test may 

also be used to identify balance impairment and to detect a change in balance over 

time (Duncan et al., 1990). 

 

To perform the test a measuring device was placed on a wall at the participant’s right 

acromion height (Duncan et al., 1990).  Participants extended their arm to horizontal 

and a measurement was taken at the most distal point, they were then asked to extend 

their arm forward as far as possible without losing their balance (or taking a step) and 

a second measurement was taken (Duncan et al., 1990).  No communication was 
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given as to the method of reaching forwards.  Three separate measurements were 

taken with the difference between position one and two calculated for each.  The 

mean FR was the average of these three measures.   

 

The test-retest reliability of the FR test is high, with an intra-class coefficient of 0.92 

and the coefficient of variation at 2.5% (Duncan et al., 1990).  The intra-class 

coefficient for inter-observer measurements was 0.98, both measurements relating to 

a group of 128 healthy participants (Duncan et al., 1990).   

 

The age related norms for the FR were provided in inches and when adjusting to 

centre metres (cms) the following apply: Men aged 41-69 years 37.85 cms   5.59 

and 70-87 years 33.53 cms  4.06; Women aged 41-69 years 35.05 cms  5.59 and 

70-87 years 26.67 cms   8.89.  Using the FR as a falls risk interpretation tool, a 

score of 15.24 cms or less indicates a significant increased risk for falls and a score 

between 15.24-25.4 cms indicates a moderate risk of falling (Duncan, Studenski, 

Chandler, & Prescott, 1992; Duncan et al., 1990). 

 

3.3.8.2 Falls Efficacy Scale 

The Falls Efficacy Scale (FES) was developed by Tinetti, Richman and Powell 

(1990) as an instrument to measure fear of falling.  The FES uses a 10-item rating 

scale (1= very confident, 10 = not confident at all) to assess an older person’s 

confidence in completing daily tasks without falling.  For this study, participants 

were given an illustrated scale enlarged on an A4 laminated sheet and asked each 

question individually. 
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Validity and reliability of the FES has been tested in at least two samples, (sample 1: 

n = 18, sample 2: n = 75) of older community dwelling people (Tinetti et al., 1990).  

Test-retest reliability using Pearson’s correlation was r = 0.71 over four to seven 

days (Tinetti et al., 1990).  The FES was significantly associated with having 

difficulty getting up from the ground after a fall, anxiety trait, general fear score, and 

a number of balance and gait measures (Tinetti et al., 1990).  Usual walking pace 

(p<.0001), anxiety trait (p<.001) and depression (p<.001) were all associated 

independently with the FES scores (multiple R
2
 = 0.487) (Tinetti et al., 1990).  A 

score of greater than 70 indicates a fear of falling and a score greater than 80 

increases the older person’s risk of falling (Tinetti et al., 1990). 

 

3.3.8.3 Chair sit-to-stand  

The chair sit-to-stand tests (one time and five times) are measures of lower body 

strength and balance.  For the chair sit-to-stand test one time, participants were 

instructed to sit in a shower chair, set at a height of 45 cms and asked to stand and sit 

once on the word “Go”, preferably without using their hands for assistance to stand.  

Participants were timed using a stopwatch and it was noted whether hands or an aid 

were used for assistance.  Participants were then asked to complete sit-to-stand one 

time again, with a rest in between each trial.  Both times were recorded however the 

fastest time was used in the analysis.  If hands or aids were used to assist this was 

also recorded. 

 

After another rest period, participants were then asked to complete the sit-to-stand 

five times test, which involved standing from the chair five times without stopping.  

Participants were advised to complete this as fast and as safely as possible under the 
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same conditions as the sit-to-stand one time test.  The researcher also counted out 

loud as each stance was completed so the participants knew what number they were 

up to.  The timer was stopped when the participant had fully stood up on the fifth 

stand.  If the participant was able to complete two trials with a rest period in 

between, then both trials were recorded, if they were unable to complete a second 

trial it was noted.  The best time was also recorded as was the use of hands or aids to 

assist. 

 

Binder, Miller and Ball (2001) tested the one time sit-to-stand and found it to be a 

valid and reliable (ICC above 0.83) test for older nursing home residents.  Validity of 

the chair sit-to-stand five times has been shown by a number of studies (Schaubert & 

Bohannon, 2005; Whitney et al., 2005).  For example, Schaubert and Bohannon 

(2005) found the sit-to-stand five times test was highly correlated with the Timed Up 

and Go (0.73-0.92) in their study of older community dwelling people.  Reliability 

has also been demonstrated for the chair sit-to-stand five times with intra-class 

correlation coefficients ranging between 0.73 (Seeman et al., 1994) and 0.81 

(Schaubert & Bohannon, 2005) for older people living in the community.  When 

predicting falls in older people, Tiedemann, Shimada, Sherrington, Murray & Lord 

(2008) found excellent reliability (0.89, 95% CI = 0.79, 0.95) for the chair sit-to-

stand five times.  Optimal sensitivity (61%) and specificity (59%) were achieved at 

14.2 seconds for people over 60 years of age (Whitney et al., 2005) which compares 

with Buatois, Gueguen, Gauchard, Benetos, and Perrin (2006) whose times ranged 

between 14.6-15.2 seconds for their intervention groups of fallers and non-fallers. 
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Normative standards for the five time chair sit-to-stand are: 60-69 year olds 11.4 

seconds; 70-79 year olds 12.6 seconds; and 80-89 year olds 14.8 seconds (Whitney et 

al., 2005).  

 

3.3.8.4 Activities-specific Balance Scale 

The Activities-specific Balance Confidence (ABC) scale is a 16-item questionnaire 

used to measure the psychological impact of balance impairment and/or falls in daily 

situations that become progressively more challenging (Myers, Fletcher, Myers, & 

Sherk, 1998).  Participants were asked to rate their confidence in performing the 

activities on a scale of 0 (no confidence) to 100% (complete confidence) and an 

average was then calculated from the 16-items.  Myers et al., (1998) suggest that a 

score of 90-100% is expected for a well older person, 50-80% shows a moderate 

level of physical functioning and under 50% suggests a low level of physical 

functioning.  LaJoie and Gallagher (2004) also advise a score of under 67% may 

show the older person at risk of falling or is predictive of a fall in the future. 

 

The ABC scale has been shown to be valid across a number of older populations 

including lower ABC scores being associated with falls (Lajoie & Gallagher, 2004) 

and lower levels of mobility (Powell & Myers, 1995).  Significant correlations were 

also found between the ABC scale and balance and mobility scores for older people 

with mild balance impairments (Cho, Scarpace, & Alexander, 2004).  Validity has 

also been illustrated for the ABC scale in a group of older people who avoided being 

active due to a fear of falling (Myers et al., 1996).  Powell and Myers (1995) 

explored the reliability of the ABC scale and found high test-retest reliability for the 
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overall scale and for many of the individual items in older community dwelling 

samples (r = 0.92). 

 

3.3.8.5 Timed Up and Go 

The Timed Up and Go (TUG) measures the basic functional mobility of an older 

person (Podsiadlo & Richardson, 1991).  Participants were asked to sit in a shower 

chair (height 45cms), on the word “Go” the participant stood up, if possible without 

lifting themselves using the chair arms, they were then instructed to walk three 

metres, turn around safely, walk back to the chair and sit down.  The clock stopped 

once the participant was seated.  The time taken, needing assistance to get out of the 

chair, aids used (i.e. walker or stick), floor surface and type of shoe worn during the 

test, were all recorded. 

 

The TUG was validated with a group of 60 older clients from a geriatric day hospital 

and significant correlations were found with the Berg Balance Scale (r = -0.81), gait 

speed (r = -0.61) and Barthel Index (r = -0.78) (Podsiadlo & Richardson, 1991).  The 

TUG has also been shown to have both high sensitivity (87%) and specificity (87%) 

as a measure for identifying older adults who are prone to falls (Shumway-Cook, 

Brauer, & Woollacott, 2000). 

 

The normative values of TUG for the following age groups are: 60-69 years 8.1 

seconds (95% CI: 7.1-9.0); 70-79 years 9.2 seconds (95% Confidence Interval: 8.2-

10.2); and 80-99 years 11.3 seconds (95% Confidence Interval: 10.0-12.7) 

(Bohannon, 2006).  TUG is also used to predict falls in older people: for community 

dwelling frail older adults a score of >14 is associated with a high fall risk 
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(Shumway-Cook et al., 2000); at the time of discharge post-operative, hip fracture 

patients who present with a score >24 are predicted to have a fall within 6 months 

after the hip fracture (Kristensen, Foss, & Kehlet, 2007); and frail older adults with a 

score   30 are predicted to require an assistive device for ambulation and being 

dependent in ADLs (Podsiadlo & Richardson, 1991). 

 

3.3.8.6 10-Item Vitality Plus Scale 

The Vitality Plus Scale (VPS) was developed to measure potential health-related 

benefits of exercising for older people, such as improved sleep, energy levels, aches 

and pains and feeling ‘good’, that are often missing from other measures (Myers et 

al., 1999).  A copy of the survey was placed in front of the participant and they were 

asked to score each question on a scale of one through five.  The researcher went 

through each question verbally and visually with the participant to ensure 

understanding.  The scores can range from 10 to 50, the higher the score the more 

positive the results. 

 

The 10-item VPS has illustrated good internal consistency (initially ICC = 0.83 and 

revised version ICC = 0.81) and test-retest reliability (0.87; 95% CI = 0.76-0.93) 

over a one-week period with 38 participants (Myers et al., 1999).  For construct 

validity, scores of the VPS were negatively correlated with the total number of self-

reported health problems (r = 0.45), as well as with using medications, being 

overweight, and being limited in the type or amount of physical activity due to 

injury, illness, and/or disability. VPS scores placed a high importance on being 

physically active on a regular basis and were positively correlated with current levels 

of physical activity (Myers et al., 1999). 
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3.3.8.7 Timed tandem walk 

The timed tandem walk is used as a measure of dynamic balance.  Participants were 

asked to place both feet behind a line then walk heel-to-toe for three metres in a 

straight line.  A stop watch was used to time the participant starting on ‘Go’ and 

finishing when both feet passed the three metre line.  The time taken to complete the 

test and the number of errors were recorded.  Errors included hanging onto 

something, feet not moving in a heel-to-toe motion and using a walking aid.  

Participants were asked to complete the test twice and the fastest score was used for 

analysis. 

 

According to MacKnight and Rockwood (1995) tandem walking consistently 

correlates with or predicts the ability or impairment of the participant.  Test-retest 

reliability was high (mean ICC = 0.91), the inter-rater ICC was good (0.88) and the 

95% limits of agreement indicated good reproducibility between the tests (Rinne, 

Pasanen, Miilunpalo, & Oja, 2001).   

 

3.3.8.8 Late Life Function and Disability Instrument 

The Late Life Function and Disability instruments (LLFD) were developed to assess 

disability and lower and upper body function for older people (Haley et al., 2002; 

Jette et al., 2002).  Participants were provided with an enlarged copy of each scale 

and each of the scale points was explained. For example, as regards the function 

questions, participants were asked to describe their ability to complete the tasks on a 

typical day.  Clients were asked the question “how much difficulty do you have 

…….”, choices included none, a little, some, quite a lot and cannot do.  Initial 

questions required participants to describe their levels of difficulty without the use of 
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a walking aid and if they normally used an aid additional questions were asked at the 

end. 

 

The raw scores for both the disability and functional instruments were transformed 

into scaled (summary) scores in order to have all of the dimension and domain scores 

on a similar metric (0-100) and to allow for easier interpretation (Haley et al., 2002; 

Jette et al., 2002).  Low scores approaching zero indicate poor capability and scores 

nearing 100 illustrate good capability and frequent performance (Haley et al., 2002; 

Jette et al., 2002). Validity has been illustrated for both the disability (Jette et al., 

2002) and function (Haley et al., 2002) instruments.  Test-retest reliability for the 

disability instrument was moderate to high (ICC 0.68-0.82) and for the function 

instrument it was high (ICC 0.91-0.98) (Haley et al., 2002; Jette et al., 2002).  

 

3.3.8.9 Actical accelerometer 

The Actical accelerometers were used to determine energy expenditure for each 

participant over a seven day period, to allow for comparison with the PASE.  The 

accelerometers weigh approximately 17 grams and are a small square shaped device 

that attaches onto a rubber waist band.  The accelerometer measures movements 

through all planes, but is most sensitive in the plane that the blue arrow is pointing in 

(Crouter, Churilla, & Bassett, 2006).  The accelerometer is sensitive to movements in 

the range of 0.5-3Hz, is calibrated at the factory and Crouter et al., (2006) found it to 

be within 1% of the initial calibration when testing in their study.  The accelerometer 

is a valid measure of activity energy expenditure (Heil, 2006). 
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Each participant was given an accelerometer, shown how to fit it around the waist 

and onto the right hip and the waist band was adjusted as necessary to fit the client.  

A photo and instructions on how to wear the accelerometer were also provided 

because it was important that the direction of the accelerometer was correct (i.e. 

arrow facing up).  Participants were asked to wear the accelerometers all of the time 

except when in the shower (or swimming).  They were also advised if they were in 

any pain due to wearing the accelerometer, they were to cease wearing it 

immediately.  

 

3.3.8.10 Physical Activity Scale for the Elderly (PASE) 

The PASE was used to compare physical activity of the participants over the seven 

day period in comparison to the accelerometer reading.  Information about the PASE, 

including validity and reliability has been outlined in the stage 1 data collection tools 

section.  The PASE was administered verbally at the conclusion of the seven day 

period when the accelerometer was picked up from the participant.  

 

3.3.8.11 LiFE Assessment Tool 

The LiFE Assessment Tool was created by Clemson et al., (2007) to assist the 

therapist, or in the case of this research - the care manager, to obtain a history of the 

client and also complete a functional assessment using the tool.  The tool consists of 

14 questions on musculoskeletal and functional balance history and 19 balance and 

strength activities to determine the ‘level’ the participant was at.  A copy of the LiFE 

Assessment Tool is in Appendix G. 
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The care managers completed the LiFE Assessment Tool as part of the Silver Chain 

restorative care service initial assessment.   

 

3.3.8.12 Counter Clickers 

Participants were given a counter clicker and asked to use it on two days per week to 

count each time they completed an assigned activity. For example, a care manager 

may have assigned the chair stand as the activity for the week and on Tuesday and 

Thursday the participant was asked to count (using the counter clicker) how many 

times they completed the activity and then record the number of times on their 

activity sheets. Participants were shown how to use the counter clicker, record the 

data (on the LiFE Activity Record sheet) and how to roll the counts back to zero. 

They were also given instructions for completing the exercise recording sheets. 

 

3.4 Stage 3: Randomised Controlled Trial Testing the Effectiveness, in the 

Short and Longer Term, of LiFE Compared to the Current ‘Structured’ 

Exercise Program Being Used as Part of a Restorative Home Care Service 

 

The methodology (study protocol) for stage 3 of the study is detailed in (Burton, 

Lewin, Clemson, & Boldy, 2013c) and can be found in Chapter 7.  Assessment data, 

including demographics and dependency were collected by the care managers, using 

a Department of Health (Western Australia) mandated assessment instrument as a 

routine aspect of care provision in addition to the research data.  Clients were 

classified as having low, medium or high dependency.  Low dependency was defined 

as only needing assistance with IADLs; medium as needing assistance with at least 

one ADL, some of the time; and, high as always needing assistance with at least one 
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ADL.  Chapters 8 and 9 include discussions on recruitment issues, a reduction in 

sample size and the prospect of the study being underpowered, as well as the impact 

it had on the findings. 

 

3.4.1 Ethics 

Informed written consent was obtained from all participants during each stage of the 

study (Appendix H).  Participants received a cover letter (Appendix I) with the 

information sheet and consent.  The information sheet about the study included: the 

purpose of the study; who the researchers were; that withdrawal could occur at any 

time with no effect on their Silver Chain services; what their participation included; 

and, that confidentiality would be maintained throughout (Appendix J).  Each stage 

of the study received ethics approval from both the Curtin University and Silver 

Chain Human Research Ethics Committees (see Appendix K for approval letters). 

 

3.4.2 Confidentiality and data storage 

All data were entered into electronic files with each participants’ data identified by 

study IDs, all of which were stored in a password protected folder, accessible only to 

the researcher.  Consent forms were kept in a locked filing cabinet, separate from 

other stored data. Interview data (interview summary, notes and recordings were 

identified by study ID number only (i.e. no names)) were stored in a locked filing 

cabinet and password protected file for the duration of the study.  No names or other 

personally identifying information are contained in this thesis or any publications. 

 

All project data were kept in a secure location, either on password protected 

computers or in locked cabinets at Silver Chain or Curtin University.  Data will be 



111 

kept for a minimum of five years. When the required time frame has passed and/or 

there is no further interest in the study results, all data will be destroyed in 

accordance with Curtin’s University’s disposal policy.  
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CHAPTER 4 

 

Physical Activity Levels of Older Adults Receiving a Home Care Service 

 

 

Burton, E., Lewin, G., & Boldy, D. (2013). Physical Activity Levels of Older Adults 

Receiving a Home Care Service.  Journal of Aging and Physical Activity, 21(2), 140-

154.  

 

Copyright approval has been granted to replicate the published document in this 

chapter and all copyright and licensing requirements of the journal have been 

followed. The journal’s copyright and licensing requirements and provisions can be 

sighted on the journal’s website at: http://journals.humankinetics.com/japa. 
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Restorative Home Care Service: A Pilot Study.   

 

E Burton
1,2

, G Lewin
1,2

, L Clemson
3
, D Boldy

4
 

 

1
Centre for Research on Ageing, Curtin Health Innovation Research Institute, Curtin 

University, Perth, Western Australia, Australia. 

2
Research Department, Silver Chain, Perth, Western Australia, Australia. 

3
Health and Work Research Unit, The University of Sydney, Sydney, New South 

Wales. 

4
School of Nursing and Midwifery, Curtin University, Perth, Western Australia, 

Australia. 

 

Abstract: The aim of this pilot study was to determine whether a lifestyle and 

functional exercise program (LiFE) was suitable for delivery in a restorative home 

care service.  Eight restorative home care clients and four Care Managers 

participated in the study.  The LiFE program was successfully delivered to all eight 

clients, however the paperwork requested of both the client and Care Manager was 

extensive and we recommended some changes for this setting.  Despite this, LiFE 

was found to be suitable for delivery in the restorative home care service and its 

effectiveness should be tested in a randomized controlled trial. 

 

Keywords: aging, community health care, physical activity, rehabilitation 
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Introduction 

It is well known that being physically active is good for health and wellbeing at any 

age (Cress et al., 2006; A. Taylor et al., 2004), yet as people age there is a tendency 

to decrease the amount of daily activity undertaken.  With this reduction in activity 

comes a decrease in muscle strength and power and a decline in endurance, making it 

more difficult to complete daily living tasks, such as cleaning, gardening and going 

shopping (Vogel et al., 2009; Warburton et al., 2006).  Traditionally when these 

difficulties occur, services such as those funded by the Home and Community Care 

(HACC) program in Australia are initiated by home care organizations to help older 

people with tasks that are becoming difficult.  In the majority of cases, the older 

person is not encouraged to become more active, regain lost function and reduce or 

remove their need for on-going home care assistance. 

 

Restorative home care services represent a paradigm shift in home care service 

delivery around the world, particularly in the United Kingdom and more recently 

Australia.  These short term services are focused on assisting older people to regain 

independence, often after an illness or injury (Lewin, 2011; Ryburn et al., 2009).  

Restorative home care services are goal oriented and frequently include a physical 

activity program based around strength and balance, as these are important for 

functional mobility and falls prevention (Lewin, 2011; Ryburn et al., 2009).   

 

Silver Chain, one of Western Australia’s largest health and community care 

organizations, developed Australia’s first restorative home care service, the Home 

Independence Program (HIP), over a decade ago.  The organization developed a 

second restorative home care program, the Personal Enablement Program (PEP), 
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several years later.  Both programs have the same service model, however, HIP 

clients originate from community based referrals, whereas PEP clients are referred 

from hospital to assist with their transition back into the community.  Over the last 

10 years Silver Chain has been conducting increasingly more rigorous research on 

the effectiveness of restorative home care services and has found restorative home 

care clients to have better individual and service outcomes than clients who received 

usual HACC services (Lewin et al., 2008; Lewin & Vandermeulen, 2010; Lewin et 

al., 2006).  Although the effectiveness of restorative home care services has been 

investigated, the applicability and effectiveness of the individual components within 

these services, such as the physical activity intervention, have not.  

 

The physical activity program currently used in Silver Chain’s restorative services is 

based on Campbell and Robertson’s (2003) Otago falls prevention activity program. 

This program, like most exercise programs delivered to older people receiving home 

care services is ‘traditional’ or structured in nature, where a number of exercises, 

repetitions and sets are determined for the client and they are asked to complete these 

each day or a number of times per week to improve their function, strength or 

balance (Johnson et al., 2003).  This requires the older person to find time during the 

day to complete these exercises which may be a barrier to the older person 

maintaining the exercises over time (Rasinaho et al., 2006; Wilcox et al., 2006). 

 

In a recent study, Burton, Lewin & Boldy (2013b) found that clients who had 

received a restorative home care service were significantly more physically active 

than those who received usual HACC services and that this was not because they did 

more formal exercise but rather that they were more active in terms of daily living 
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activities, such as cleaning, gardening and walking to the shop.  This apparent 

preference for lifestyle activity rather than the type of exercises learnt currently 

within their restorative home care service suggests that including a lifestyle exercise 

program, rather than a more traditional, structured exercise program, in a restorative 

home care service, may be more effective in improving function in the short term and 

particularly in the maintenance of function over the long term.  

 

Lifestyle exercise programs incorporate exercises/activities into a person’s daily 

routines and tasks and one of the major benefits is that they do not require the person 

to find set periods of time in their day to undertake a structured exercise program.  

Dunn et al (1998) reviewed 14 lifestyle activity programs and found the majority 

increased the amount of physical activity of the participants to above Government 

recommended levels.  However, at the time, there was limited research on older 

populations using this type of exercise program.  During the last five years, two 

randomized trials have compared lifestyle exercise programs to structured exercise 

programs for older community dwelling people, one with a focus on older people 

who had fallen (Clemson et al., 2012) and the other, with older people who had not 

exercised consistently during the previous two years (Van Roie et al., 2010).  Van 

Roie et al (2010) found both interventions to be equally effective in improving 

function compared to the control group, for their older participants.  Clemson et al 

(2012) found their lifestyle exercise program to be effective in reducing falls, 

improving balance, ankle strength, balance efficacy and functional capacity for older 

people who had a history of falling.   
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There is a growing research base on the effectiveness of lifestyle exercise programs 

for older people living in the community.  However, to the authors’ knowledge no 

research has been undertaken to identify whether a lifestyle exercise program would 

benefit older people receiving a restorative home care service and whether this type 

of exercise program could be delivered within the current service model.  Due to the 

results found by Clemson et al (2012), it was determined that the effectiveness of 

their lifestyle and functional exercise program (LiFE), be tested as the exercise 

intervention in a restorative home care service.  

 

However, prior to undertaking a randomized controlled trial (RCT) to test the 

effectiveness of LiFE compared to the current exercise program, it was considered 

essential to conduct a pilot study to ensure: LiFE was a ‘good fit’ within Silver 

Chain’s restorative service model and was acceptable to both staff and clients; and, 

that the outcome measures proposed to evaluate its effectiveness were suitable for 

the target population.  

The aims of this pilot study were to determine: 

1. Whether LiFE was suitable for incorporation into a restorative home care 

service, or whether changes were necessary to the way the program was 

delivered, to the activities within it, or to the LiFE manual 

2. Whether the outcome measures proposed for use in the randomized controlled 

trial, planned to follow the pilot, were suitable for, and acceptable to restorative 

home care clients. 
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The research objectives were to: 

1. Determine the recruitment rate and identify any potential recruitment issues for 

a RCT study 

2. Determine what the expected dropout rate might be in a RCT study 

3. Determine whether LiFE, and its associated documentation, was suitable to be 

delivered as part of a restorative home care service, as perceived by both Care 

Managers and clients 

4. Determine which data collection tools are appropriate for a RCT study within 

the context of the restorative home care services. 

 

Method 

Participants and Setting 

Silver Chain’s restorative home care services are delivered throughout the Perth 

metropolitan area by interdisciplinary teams of allied health professionals and nurses, 

who are the Care Managers.  The inclusion criteria for participants in the pilot were 

that they were: current restorative home care clients; aged 60 years and over; not 

diagnosed with dementia; able to speak and understand English; and, had been 

assessed as requiring an exercise program by their Care Manager.     

 

Sample size 

The sample size for the pilot study was set at 15 participants. This was deemed a 

sufficient number to test the suitability of LiFE within the restorative home care 

services.  Our recruitment target was 1-2 clients per Care Manager per month.  This 

target was agreed to be achievable by the Care Managers involved.  This size of 
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sample was also considered to be large enough to test the suitability and acceptability 

of the outcome measures we planned to use in the RCT. 

 

Recruitment Process 

Care Managers conducted assessments of the client during their initial visit and for 

those clients evaluated as needing an exercise program to assist with their recovery, 

the Care Manager asked the client whether would like to participate in the pilot 

study.  Once the Care Manager and client agreed that an exercise program would 

help the client achieve their service goals and the client was interested in being 

involved in the pilot study, the client was given a brief explanation of the study, a 

letter from the researcher, an information sheet and consent form and asked if the 

researcher could contact them to discuss the project further.  If the client agreed, the 

Care Manager informed the researcher, who called the client within 3 days to answer 

any questions and set up a time to visit, gain consent and complete the baseline data 

collection.   

 

Care Manager Training/Process 

Participating Care Managers attended a one day training session on the LiFE 

program and its associated documentation, which was used in the original trial.   

 

Intervention 

Silver Chain’s restorative home care services assist older people living in the 

community who require assistance to regain their independence, usually after illness 

or injury.  The restorative home care services include a number of key components 

including: a comprehensive assessment, goal setting with the client, education about 
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healthy ageing and chronic disease management, and targeted evidence-based 

interventions, such as a physical activity program to assist with decreased function or 

falls prevention (Silver Chain Nursing Association, 2007).  Each restorative home 

care service, and the particular intervention or strategies included, are individualized 

to assist clients to maximize their functioning and independence both in the short and 

longer term.  The restorative home care services are designed to be short term and 

the average client episode is 7-8 weeks.  Each Care Manager visits the client in their 

home initially and as the client’s function improves and to assist the process of 

increasing the client’s independence, phone calls are made instead of visits in the 

latter part of the service. 

 

LiFE Exercise Program 

The LiFE program was developed to improve balance and increase strength in older 

community dwelling people by embedding exercise into everyday activities 

(Clemson et al., 2012).  Seven of the exercises in the program are for balance and six 

are for lower limb strength.  Once a client had been assessed as needing an exercise 

program, and the client agreed to participate in the pilot, the LiFE program was 

explained to the client and the different exercises described.  How these exercises 

could be incorporated into the client’s daily routines, and which exercises the client 

would start with, was then discussed and agreed with the Care Manager.  The older 

person was also given a manual explaining each of the exercises.  Follow up visits 

were used to monitor how well the client was performing the first exercises agreed 

and to encourage the client to start doing others.  In Clemson et al’s (2012) original 

study, LiFE was delivered over five sessions, with two follow up sessions and two 

phone calls over a six month period.  However, for this pilot study, clients were seen 
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every ten to fourteen days by their Care Manager (average three visits), and LiFE 

was just one aspect of their service that was discussed during these visits. 

 

Service Delivery 

Once baseline data had been collected the Care Manager was notified.  The Care 

Manager then completed the LiFE Assessment with the client during their next visit.  

The LiFE Assessment was developed by Clemson et al (2007) to assess the client’s 

strength and balance abilities in order to identify which of the LiFE exercises were 

most relevant for the client.  

 

Following this assessment the Care Manager explained the LiFE program in detail to 

their client and, with their agreement, gave the client instruction on the exercises they 

were to do over the next 7-10 days.  The Care Manager’s discussed how the 

exercises might fit into the client’s routine daily activities and filled out a record 

sheet indicating when the client was likely to complete the exercises each day.  For 

example, the client could tandem walk or side step when walking down the hall to 

the toilet. Each client was also given a LiFE manual during this visit. The 67 page 

manual explained the principles underpinning the program and provided examples of 

the strength and balance activities, with photographs.  It also provided guidance in 

how to upgrade activities to increase the load on muscles and challenge balance.  

 

Data Collection 

Table 1 outlines the tools used in this study, what they measured and why they were 

included.  Each tool (test) was conducted according to author guidelines and was 

chosen because it had been established as valid and reliable for use with older 
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persons.  For an older person trying to regain their independence and not requiring 

ongoing assistance to live in their home, functional mobility (Timed Up and Go 

(Podsiadlo & Richardson, 1991)), strength (Sit to Stand 1 and 5 times (Jette et al., 

1999)), balance (Functional Reach (Duncan et al., 1990)), and the ability to Tandem 

Walk (Guralnik et al., 2000), and function independently (Late Life Function 

Instrument (Haley et al., 2002), (Late Life Disability Instrument (Jette et al., 2002)), 

are required.  It is also important to understand how confident they are that they will 

not fall when completing daily activities (Falls Efficacy Scale (Tinetti et al., 1990)) 

or more challenging tasks (Activities specific Balance Confidence score (Powell & 

Myers, 1995)), particularly if they have been injured from a fall recently.  A lack of 

confidence often being the basis for someone feeling they need assistance to stay at 

home.  An increase in physical activity levels (measured using the Physical Activity 

Scale for the Elderly - PASE) (Washburn et al., 1993) can lead to improved pain 

levels, better sleep, improved appetite, and feeling physically and mentally better 

(Vitality Plus Scale (Myers et al., 1999)) which are all deemed important aspects for 

restorative home care clients.    

 

Basic demographic and medical history (e.g. chronic illness) data were collected at 

baseline and information about recent falls and home care services received were 

collected at both baseline and post-intervention.  During the post-intervention data 

collection the clients were also asked whether they thought the activity program 

assisted them and what they liked and disliked about it.   

All data were collected in the client’s home, when the researcher interviewed the 

client.
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Table 1. Data Collected 

Measure Measures Why included in pilot study 

Functional Reach Balance Good balance assists in preventing falls 

Falls Efficacy Scale 
Fear of falling when completing 

daily tasks 

Having a fear of falling can limit what a person does in 

their life (basic) 

Sit-to-stand 1 and 5 times Lower body strength and balance Important for completing activities of daily living 

Timed Up and Go Functional mobility Important for completing activities of daily living 

10-item Vitality Plus Scale 
Potential health-related benefits of 

exercising  

Measures factors important to older people such as 

sleep, energy levels and pain 

Tandem walk Dynamic balance 
Important for completing activities of daily living and 

preventing falls 

ABC Scale – 10 Item 
Confidence (falls) in completing 

more challenging tasks 

Having a fear of falling can limit what a person does in 

their life (more advanced) 

LLFDI Disability Component Levels of disability Important for completing activities of daily living  

LLFDI Function Total Lower and upper body function Important for completing activities of daily living  

PASE Habitual physical activity Compare with accelerometer 

Actical Accelerometer (TotalEE) Energy expended over 7-days Compare with subjective measure (PASE) 

LiFE Assessment tool Functional balance and strength Part of LiFE program 

Counter Clicker & Activity 

Sheets 

Number of times an activity 

completed on one day 
Part of LiFE program 

Note. ABC scale is the Activities Specific Balance Confidence Scale, LLFDI the Late Life Function and Disability 

Instrument, PASE the physical activity scale for the elderly, TotalEE Total energy expenditure. References in measure 

column outline procedure and validity and reliability of the tool. 
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In addition to the client data collected, Care Managers were asked to keep notes 

during the trial and note down: if they had any difficulty following any of the agreed 

work processes; whether they found any of LiFE’s exercises unsuitable for 

restorative care clients; any issues with the LiFE manual and recruitment strategies; 

and, any changes they felt needed to be made with the intervention protocol prior to 

conducting the RCT.  The Care Managers were then interviewed as a group after 

completion of client data collection to discuss these matters.   

 

Analysis 

Recruitment, drop out and tool completion rates were calculated.  The Care Manager 

and client data were used to assess the suitability of the LiFE program (exercises, 

manual and associated work processes) for restorative home care clients.  Notes were 

taken during the final Care Manager group meeting and analyzed thematically.  The 

outcome measures data were analyzed using SPSS version 18.  Where data were 

found not to be normally distributed non-parametric tests were utilized, with paired t-

tests and Wilcoxon signed rank tests being used to compare pre and post test results.  

Statistical significance was considered at p≤.0.05. 

 

Ethics Approval 

Approval to conduct this study was given by the Curtin University and Silver Chain 

Human Research Ethics Committees.  
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Results 

Recruitment 

All eligible clients (n=9) were recruited for the pilot study between February and 

April 2011.  When queried with the Care Managers why there were fewer clients 

than expected the Care Managers reported having felt that some clients would be 

unable to cope with the paperwork.  Unfortunately the Care Managers were unable to 

give exact numbers as to how many clients this included.  The Care Managers also 

reported that they too found the amount of paperwork associated with recruitment 

excessively burdensome.   

 

Dropout Rate 

Eight clients completed both baseline and post-testing (88.9%).  One client was 

unable to complete LiFE and post-testing due to being readmitted to hospital for 

further treatment, giving a dropout rate of 11.1%. 

 

Client demographics 

Of the eight clients who completed the pilot, six were female and two were male.  

Their ages ranged from 69-87 years with a mean of 80.8 years (SD=5.87).  Seven 

participants lived alone and one with a friend.  None of the participants had live-in 

carers, although one was a carer for their older friend.  All the participants were 

referred from hospital, six with fractures, one after a hernia operation and the other 

for stoma care.  Participants averaged 2.4 (SD=1.06) chronic illnesses, with 19 

collectively.  Over half (62.5%, n=5) of the participants had fallen once during the 

eight weeks prior to baseline.  Four were admitted to hospital as a result of falling.  
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No participants attended a falls clinic after falling.  Six participants (75%) had had 

surgery during the last year.   

 

Delivery of the LiFE Program 

The four Care Managers found the LiFE program to be suitable for restorative home 

care clients.  However, they and the clients did not like the amount of paperwork 

involved in delivering and participating in LiFE. The Care Managers recommended 

the removal of the LiFE Assessment and the activity sheets used for recording the 

number of activities completed as a feedback and follow up mechanism.  All of this 

paperwork was viewed as time consuming and often confusing to the clients (n=6).  

The Care Managers were all familiar with their clients and had completed their 

restorative home care service functional assessment during their initial visit with the 

client.  The Care Managers felt this allowed them to assess which level in LiFE to 

begin, which was the original intent of the LiFE Assessment.  As a consequence the 

Care Managers considered that the LiFE Assessment was not needed in addition to 

the assessment that already forms a part of this restorative home care service. 

 

The Care Managers also recommended adjustments to the wording and illustrations 

of two of the activities in the LiFE manual.  However, all the Care Managers and the 

clients said they liked the LiFE manual and thought it extremely beneficial because it 

was clear and easy to understand.  Clients also said they liked going back and 

reading through the activities if they were unsure what to do.  One Care Manager in 

particular said she had really enjoyed delivering LiFE and felt that the LiFE program 

was “the perfect program for the true HIP client”.   
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There were a number of the exercises that the clients did not like doing such as 

walking backwards or on their heels, and although the client disliked these activities 

they were still able to complete them. Overall, feedback from the Care Managers and 

clients suggested they enjoyed the LiFE program and felt it was appropriate and 

could be successfully delivered to older people receiving a restorative home care 

service. 

 

Outcome measures 

Complete data were collected for most outcome measures but Care Managers or 

clients experienced difficulty using the accelerometer, the LIFE Assessment and 

counter clickers to fill in the daily activity sheets.  The participants did not report any 

difficulties in providing answers for the data collection tools completed with the 

researcher.  Three participants did not wear the accelerometer for the full seven days. 

One participant had backache from it and removed it immediately; another was 

confused about when to discontinue wearing it and removed it early; and another 

took it off before sleeping, whereas it was preferable to keep it on during this time.  

The LiFE Assessment was not completed consistently by the Care Managers.  They 

said this was due to their heavy workloads (n=3) or not having enough time during a 

single visit to complete it fully (n=1).  Due to inconsistencies and incompletion, the 

LiFE Assessment could not be analyzed.  The counter click and daily activity sheet 

data were similarly incomplete.  Four participants found the process very confusing 

and two were not strong enough to use the clicker.  These data were also not 

analyzed. 
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During the intervention one client had a fall, they were not admitted to hospital, but 

did require medical attention.  When comparing the number of falls at pre and post-

testing, a significant reduction was found, t(7) = -2.65, p=.033. 

 

Table 2 presents the results of a comparison of each client’s functioning, as measured 

by each of the outcome tools.  The Falls Efficacy Scale, Tandem Walk, Late Life 

Function total score and the PASE all improved significantly for the eight clients.  

Although significant improvement was not found for Functional Reach, Sit to Stand 

1 time, Timed Up and Go, Vitality Plus Scale, Activities Specific Balance 

Confidence scale and the Late Life Disability component over the eight week 

intervention, the clients did improve, showing increases in static balance, lower body 

strength, mobility, confidence and potential health related benefits of exercising. The 

Sit to Stand 5 times, Tandem Walk errors and difference in total energy expended 

between weeks one and eight all showed deterioration for the group over the eight 

week period. 
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Table 2. Mean comparison of outcome measures collected before the program and at 8 weeks 

Measure Pre-test Post-test Z or t score P-value 

Functional Reach 19.80 (6.84) 21.00 (3.33) Z = -.169 .866 

FES 25.37 (11.76) 15.75 (7.50) Z = -2.524 .0120 

Sit-to-stand 1 5.00 (1.67) 4.97 (2.21) Z = .000 1.000 

Sit-to-stand 5 22.14 (9.32) 23.82 (12.95) Z = -.507 .612 

TUG 17.63 (8.19) 15.73 (6.17) Z = -.676 .499 

VPS 30.50 (5.42) 32.00 (7.05) Z = -.423 .673 

Tandem walk 25.76 (14.84) 16.58 (8.89) Z = -2.023 .043 

Tandem walk errors 4.86 (3.39) 6.33 (4.63) Z = -.405 .686 

ABC – 10 Item 34.58 (25.79) 37.81 (22.35) Z = -1.057 .291 

LLFDI Disability Component 47.99 (3.94) 50.47 (3.47) 2.48 (4.48) .162 

LLFDI Function Total 45.20 (4.20) 49.81 (5.11) Z = -2.521 .012 

PASE 133.48 (68.56) 169.83 (74.52) Z = -1.992 .046 

Accelerometer (TotalEE) 2736.59 (4299.15) 2302.06 (3062.24) Z = -1.153 .249 

Note. Pre and Post data displayed as M (SD). Z scores denote non-parametric results and t scores normally distributed data. FES = Falls Efficacy Scale, 

TUG = Timed up and go, VPS = 10-item vitality plus scale, all LLFDI scores use adjusted scaled scores, TotalEE = total energy expenditure.
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Discussion 

The aim of this study was to determine whether LiFE was suitable for delivery as an 

exercise program within a restorative home care service.  It was also designed to 

determine whether any changes to the program, exercises or manuals, as well as 

changes to the outcome measures were required prior to conducting an RCT. 

 

The expected recruitment rate was not achieved because the Care Managers found 

the required paperwork to be excessive given their overall workload.  The Care 

Managers were not asked to record the number or any information about any clients 

that declined to be involved and this process has subsequently been added for the 

RCT.  The Care Managers as a group agreed that it was achievable for each of them 

to recruit and deliver LiFE to 1-2 clients per month, over six months for an RCT, if 

the paperwork was reduced significantly. 

 

The Care Managers who delivered LiFE during the pilot study found it to be suitable 

for restorative home care clients.  Although, it was initially suggested that there were 

activities in the LiFE manual that some of their clients could not undertake, on 

further investigation, this was found to be due to the client’s illness or injury, not the 

LiFE activity itself.  It was therefore agreed that in the subsequent RCT all of the 

LiFE activities would be retained in the manual and if a particular activity was 

considered unsuitable for a client the Care Manager would cross it out of their 

client’s manual.   

 

As described, not all of the data collection tools were completed by Care Managers 

and clients during the pilot.  As a result, in discussion with the Care Managers it was 
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determined that the LiFE Assessment, counter clickers and daily activity sheets 

would not be used for the RCT.  Instead, clients would be given a small A5 calendar 

to record the exercises they did each day during the RCT.  It was suggested that this 

would be less daunting and more achievable for this population.  Additionally it was 

decided not to use accelerometers in the RCT because of the poor compliance and 

the apparent potential for causing discomfort to some clients.  As clients did not 

experience any problems with any of the other data collection tools, they will all be 

used in the RCT.   

 

Participants in Van Roie et al’s (2010) lifestyle exercise study averaged 66.8 years of 

age, which is markedly different from the 80.8 years in this current study.  Clemson 

et al’s (2012) study participants averaged 83.4 years for their lifestyle and functional 

exercise study, allowing for possible comparison, however the post-testing in 

Clemson et al’s study occurred at 6 months, not the eight weeks of this study.  

Clemson et al’s study showed a reduction in LiFE participants’ falls over the six 

months as compared to the control group.  Although the studies were not directly 

comparable, the fact that only one client had a fall during the 8 week intervention 

period of this study was very encouraging.  In their 2012 study Clemson and her 

colleagues found that the LiFE group significantly improved their dynamic balance 

(using Tandem Walk), strength, function (using Late Life Function Instrument) and 

balance confidence (using ABC scale). This study also found improvements in these 

measures and provided support for the need for further research.  In particular, there 

is a need to conduct a randomized controlled trial to ascertain whether the LiFE 

program is effective in improving function in older people receiving a restorative 

home care service. 



165 

Conclusion 

The LiFE exercise program was found to be suitable for delivery to older people 

receiving a restorative home care service, with some minor changes to the 

paperwork.  A randomized controlled trial will now be conducted to determine 

whether LiFE is more effective over both the short term (intervention period) and 

longer term (maintenance) than the current exercise program used in the restorative 

home care services.  
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10.1 Introduction 

Research has contributed to our better understanding the effect physical activity has 

on function, wellbeing and health of older people living in the community.  As many 

of the world’s populations increase in age, the need to stay healthy, to live 

independently and avoid assistance from family, health and community care 

organisations or medical care, is becoming increasingly more of a focus.  Over a 

million Australians receive home care services currently, and this is expected to rise 

as older populations grow in number.  Much research has been conducted exploring 

the effects of physical activity on older community dwelling people, yet physical 

activity levels continue to decline in this population.  Less research is available on 

physical activity and older people receiving home care services. 

 

This research investigated physical activity through quantitative and qualitative 

research methods, exploring and identifying factors related to participation, 

preference of activity, and effectiveness and maintenance of an activity program to 

promote functional independence for older people receiving a home care service.  A 

number of conclusions and recommendations for future research and practice can be 

drawn from this research related to older home care clients. 

 

10.2 Conclusions 

10.2.1 Physical activity levels of older people receiving a home care service 

The quantitative research outlined in Chapter 4 (Burton, Lewin, & Boldy, 2013b) 

showed: being younger; having better physical health; little or no trouble walking; 

and, not being depressed; were associated with home care clients being more active.  

It was found that older people who had received a short-term restorative home care 
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service were more physically active than those who had received traditional home 

care services, such as domestic assistance or personal care.  It was also found that 

those older people who had returned to living independently, without the need for 

long-term assistance, used household chores and daily activities to remain physically 

active.   

 

10.2.2 Motivations and barriers to being physically active for older home care 

clients 

Chapter 5 (Burton, Lewin, & Boldy, 2013a), reported on the barriers and motivators 

to being physically active for older home care clients.  Health/fitness, wellbeing, 

enjoyment and being socially involved with family and friends were the most 

commonly reported reasons why these older home care clients were physically 

active.  Having an ongoing injury or illness and ‘feeling too old’, were the highest 

ranked barriers for older home care clients.   

 

10.2.3 Suitability of a lifestyle activity program for delivery in a restorative 

home care service 

In the pilot study it was found, and outlined in Chapter 6 (Burton, Lewin, Clemson, 

& Boldy, 2013a) that, with some modifications, such as reduced paperwork for both 

the client and care manager, that a lifestyle activity program (LiFE) could be 

delivered within a restorative home care service.   

10.2.4 Effectiveness of a lifestyle exercise program for older people receiving 

restorative home care services 

Chapter 7 (Burton, Lewin, Clemson, et al., 2013c) outlined the study protocol for the 

RCT which looked at the effectiveness of a lifestyle exercise program compared to 
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the current structured program included in the restorative home care services.  

Chapter 8 (Burton, Lewin, Clemson, & Boldy, 2013b) showed that the amount of 

activity undertaken by each of the groups was not significantly different but, that 

LiFE clients showed greater functional gains.  Chapter 9 (Burton, Lewin, Clemson, 

& Boldy, 2014) described the results of the four month follow up which found no 

difference between the groups in terms of the level of activity during the follow up 

period.  The LiFE group did however, show significantly greater gains on 25% of the 

outcome measures during this time; continuing the improvement from the 

intervention period of the study.   

 

The results from the RCT confirmed the suitability of incorporating a lifestyle 

activity program into a short-term restorative home care service. It also demonstrated 

that clients who participated in this type of program were likely to show greater 

functional gains and have better balance confidence and efficacy outcomes than if 

they had participated in a structured exercise program. 

 

10.3 Recommendations for Practice 

10.3.1 Promotion of activity of choice for older home care clients 

The promotion and delivery of physical activity and exercise programs in home care 

services in Australia is limited.  There is overwhelming evidence that being active as 

a person ages delivers many benefits.  Home care workers need to understand the 

importance of older people keeping active and to be strongly encouraged to promote 

exercise and being as physically active as possible, to all of their clients, as part of 

their role. 
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Agencies involved in promoting physical activity to older people, and specifically 

people receiving home care services, should include the promotion of domestic tasks 

and other everyday incidental activities as ways of maintaining or increasing activity 

levels.  While many physical activity guidelines discuss the importance of 

undertaking household chores or gardening, this discussion is usually only found 

within the longer, less commonly read, version of the guidelines.  These forms of 

activity need to be promoted more widely to our ageing population.   

 

Health and community aged care organisations and their direct care staff, need to be 

aware of many older people’s preference for gardening and household chores, rather 

than specific exercise programs, as a way of keeping active.  Traditional home care 

services often limit a client’s activity levels by taking over these chores.  Home care 

organisations should consider providing short-term restorative home care services 

when clients are referred to provide them with the opportunity to maximise their 

function and ability to live independently.  On-going home care services should only 

be provided if the individual still requires assistance after the restorative episode.  

This would be entirely consistent with the Living Longer Living Better aged care 

reforms which recommend the development of a range of restorative services across 

the country together with the adoption of a wellness/reablement approach to be 

utilised across all home care services.  

 

10.3.2 Outcomes of the study 

In April 2013, following completion of the RCT and follow up data collection, the 

findings and recommendations based on them, were presented in a report to 

management staff at Silver Chain.  The report recommended that care managers 
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deliver the LiFE program, rather than the current exercise program, as part of their 

restorative home care service.  This recommendation has subsequently been taken up 

and since May 2013, LiFE is the activity program used when increasing activity 

levels is one of the goals for the restorative home care service agreed between the 

client and the care manager. 

 

During the period that the research being reported here has been undertaken, Silver 

Chain has developed and implemented a service model, and associated training, in 

which coordinators rather than health professionals deliver the HIP service to 

community referred home care clients.  The Allied Health and nurse care managers 

provide mentoring and support to the HIP-Coordinators as well as continuing to 

deliver the PEP service to hospital referred clients.  The HIP-Coordinators have been 

trained to deliver LiFE within the HIP restorative home care service and this change 

in policy occurred in September 2013. 

 

10.4 Recommendations for Future Research 

This research has highlighted certain areas that require further investigation. 

 

10.4.1 Subgroups of older home care clients 

In order to maximise the potential effectiveness of an exercise program for home 

care clients it is important to understand the types of barriers and motivators to 

exercise, as well as the preferences for particular types of activity that are common 

within the home care client population.  My first study, described in Chapter 4, used 

the PASE survey results to identify the type of exercise the particular cohort of older 
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home care clients enjoyed.  A more in-depth study exploring activity patterns and 

preferences in different groups and age cohorts of home care clients is needed.   

 

The mixed method study in Chapter 5, designed to identify the barriers and 

motivators to being more physically active for older home care clients, excluded 

clients with poor English and those who had been diagnosed with dementia.  Given 

the known benefits of physical activity for older people in general, as well as for 

those with dementia in particular, it is just as important that we understand what 

motivates or discourages these groups of home care clients from exercising so that 

they too are given the opportunity to participate in activity programs that are tailored 

for maximal impact.  

 

10.4.2 Use of accelerometers with the home care population 

Accelerometers are used in many types of research to determine energy expenditure 

and in some cases step counts for people of all ages.  The accelerometer can measure 

movements through all axial planes and given these measures they can provide more 

valid data than self-report measures if used correctly.  Accelerometers were trialled 

with this population during the pilot study (Chapter 6) and found not to be suitable, 

due to poor compliance and causing pain.  However, the sample size was small.  

Further research is needed with a larger sample of home care clients to determine 

whether the use of accelerometers could in fact be worthwhile and provide valid and 

reliable data for this population. 
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10.4.3 Exercise programs for home care clients 

Currently, few home care services offer exercise programs to their clients.  To slow 

or reduce the decline in function of older people receiving traditional home care 

services rather than short term restorative home care services, research is needed to 

determine:  

1. strategies that assist older home care clients receiving traditional home care 

services to increase their activity levels and improve their strength and 

balance 

2. whether delivering an exercise program can fit within the current funding 

frameworks of traditional home care services  

3. whether exercise programs can be effective in maintaining or improving 

function for older people receiving traditional home care services to assist 

them to live in their homes longer and require less care  

4. how long an increase in exercise output, or the initiation of activity delivered 

through traditional home care service use, are maintained by clients, and 

5. the role of non-allied health staff in promoting exercise programs to home 

care clients.  

 

This is the first study to examine the comparative effectiveness of a lifestyle exercise 

program and a structured exercise program when delivered within a restorative home 

care service.  As a consequence of the study findings it is recommended that 

organisations delivering short-term restorative home care services consider using 

LiFE as the exercise intervention, particularly with clients who do not like 

undertaking structured exercise, do not like using or cannot afford weights, or those 

who suggest they have no extra time to fit in an exercise program.  
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