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Abstract: Background: Community rehabilitation services for older adults aim to address factors that lead to physical de-

cline and falls and return people to their normal activities in the community. While community rehabilitation has been 

proven effective in reducing falls in the elderly, previous studies have not specified whether delivering services at home or 

in a centre-based format is the more appropriate method of service delivery. 

Aim: This study aims to compare a centre-based group program with a home-based program. The purpose of this study is 

to identify the most clinically effective way of delivering community rehabilitation services to older fallers and determine 

which service delivery setting is more economically efficient. 

Methods/Design: This paper describes the study design and methods of a randomised clinical trial. One group of partici-

pants will receive a centre-based community rehabilitation service, the other group a domiciliary (home-based) commu-

nity rehabilitation service of near identical content. Participants in this study are those clients over 60 years of age referred 

to a community rehabilitation service. Patients referred to this service typically have had recent falls, poor or declining 

mobility, functional dependency, cognitive decline, and / or physical deconditioning. 

Clinical effectiveness will be primarily determined by comparison of health-related quality of life and rates of accidental 

falls. Secondary outcomes include the levels of participation in functional activities, and physical capacity between the 

two groups. Economic efficiency will be determined through conduct of a cost-benefit analysis. 

Discussion: Results from this study will guide clinicians and policy makers to identify the more effective and efficient 

falls prevention community rehabilitation program service delivery model for older adults living in the community. 

Trial Registration: Australian New Zealand Clinical Trials Register: ACTRN12605000056695. 

INTRODUCTION 

 Declining physical function and falls associated with 
ageing are a significant public health concern. Many indus-
trialised countries presently face ageing demographics indi-
cating that the relative magnitude of this public health prob-
lem will grow in future years [1]. Fall related injury consti-
tutes a significant burden both in the impact of injury on the 
individual and the cost to society overall [2]. Multidiscipli-
nary rehabilitation services for frail older adults require a 
holistic collaborative approach to address the factors that 
lead to physical decline and return people to their normal 
activities in the community [3]. However there is consider-
able variation with the structure and type of programs of-
fered by community rehabilitation services worldwide [4]. 
This study describes the comparison of two programs devel-
oped to address functional decline and falls amongst older 
community dwelling adults; a centre-based group program 
and a home-based program. 
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 Direct comparisons of centre-based and domiciliary 
models of community rehabilitation have previously focused 
upon specific patient sub-groups and a variety of different 
models of centre-based and domiciliary community rehabili-
tation. For patients following total knee arthroplasty surgery, 
patients receiving domiciliary therapy in the form of a home 
exercise program and two telephone calls during the 12 week 
period following surgery, recorded similar improvements to 
those receiving centre-based therapy consisting of up to two 
hour long physiotherapy sessions per week for 12 weeks 
following surgery [5]. Home-based cardiac rehabilitation 
services have been shown to have lower costs and be just as 
effective as hospital group-based programs in randomised 
controlled trials [6, 7]. Home based rehabilitation has also 
been demonstrated to be equally effective for patients fol-
lowing stroke as compared to in-patient rehabilitation, and 
with possibly lower costs [8, 9]. Similarly, domiciliary reha-
bilitation has been found to be equally effective and with 
lower costs in the rehabilitation of patients following a hos-
pital admission due to stroke than centre-based therapy [10]. 
Despite this growing body of evidence supporting the cost-
minimizing features of domiciliary therapy, there has been a 
paucity of investigation amongst more generalised, frail, 
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older, community-dwelling people who are not specifically 
receiving rehabilitation due to recent surgery or a cardiovas-
cular event. 

 The aim of this project is to compare centre-based and 
home-based models of delivering services focused on pre-
venting functional decline and falls amongst community-
dwelling older adults and to compare their economic effi-
ciency. 

METHODS 

Design 

 This study is a randomised trial with blinded outcome 
assessment at baseline, 8 week and 6month follow up points. 
One group of participants will receive a centre-based com-
munity rehabilitation service, the other group a domiciliary 
(home-based) community rehabilitation service. Models will 
be compared for economic efficiency via a cost-benefit 
analysis. 

Subjects and Setting 

 The community rehabilitation services provided in this 
trial will operate from the Metro South Community Rehabili-
tation Team, Brisbane, Australia. Participants in this study 
will be recruited from older adults referred to the service 
from three hospital emergency departments located in the 
region following a presentation for a fall and from local gen-
eral practitioners. Patients referred to this service typically 
have had recent falls, poor or declining mobility, experience 
functional dependency, cognitive decline, and / or physical 
deconditioning. 

 Subjects will be eligible for inclusion to the trial if they 
are aged >60years and able to complete a Timed up and Go 
Test [11]. Subjects will be excluded from the study if they 
are a nursing home resident, are non-ambulant or are as-
sessed by an Occupational Therapist or Physical Therapist as 
being unable to participate in a community rehabilitation 
program due to cognitive and/or physical function. 

 This trial has been registered on the Australian New Zea-
land Clinical Trials Register: ACTRN12605000056695. The 
trial has received ethical clearance from the The University 
of Queensland Medical Research Ethics Committee; Clear-
ance Number: 2005000318 and from the Princess Alexandra 
Hospital Human Research Ethics Committee. 

Interventions 

 The program was developed by using a multifactorial 
approach to falls intervention including Tai Chi, circuit train-

ing, specific balance training, strength training and education 
modules. These interventions have been demonstrated to 
reduce the risk of falls amongst older adults in recent sys-
tematic reviews and meta-analyses of randomised controlled 
trials [12-14]. 

 The program consists of either a centre-based service 
conducted at a local hospital rehabilitation gym or a home 
based service which includes specific balance training, func-
tional strength training, education and upper limb training 
interventions for 1 to 1.5 hours once per week for 8 weeks. 
The 3 modules for each setting are detailed bin Table 1. 

 Patients from both groups also receive a tailored home 
exercise program of three exercises from a physiotherapist. 

Outcome Measures 

 At the initial assessment basic demographic information 
(Table 2) is collected such as age, sex, type of housing and 
whether a carer is available. The outcome measures (Table 
3) are collected at the initial, 8 week and 6 month assessment 
times. The measures have been categorised according to the 
International Classification of Functioning, Disability and 
Health framework [15-17] into a ‘best fit’ with the recogni-
tion that many measures (for example Frenchay Activities 
Index) do not fit neatly into one category but span two or 
three classifications. 

 The primary outcome measures are rates of accidental 
falls as a measure of the overall performance of the falls pre-
vention program and health related quality of life as this is 
considered to be the key goal for health promotion in older 
people [18]. The EQ5D was chosen as the primary measure 
as it is a simple, easy to administer reliable and valid tool 
measuring five dimensions of health [19, 20]. 

Procedure 

 Subjects will be recruited to the study using the pathway 
defined in Fig. (1). 

 All patients receive an initial joint home visit from an 
occupational therapist and physiotherapist. Baseline data will 
be collected at the initial home visit by staff trained in col-
lection of baseline measures. All measures are collected at 
the initial assessment prior to group allocation so that the 
therapists collecting the initial data are blinded to group allo-
cation until after the assessment is completed. Patients will 
be asked for informed consent to participate in the project if 
they meet other project inclusion / exclusion criteria. In-
formed consent will be obtained from the person directly or 
from the next of kin if the subject had a previously demon-

Table 1. Program Modules 

 

Module Group Domiciliary 

Balance and strength 

Warm-up of modified Tai Chi [28], balance workstations, 
indoors walking circuit and lower limb strengthening exer-

cises (30 mins) 

Warm-up of modified Tai Chi, balance worksta-
tions, outdoors walking and lower limb strengthen-

ing exercises (30 mins) 

Education (same for both groups) 
30 mins 

Verbal education and discussion group. Based on a framework of chronic disease self management [29]. The topic of 
education changes each week, and covers topics of falls prevention, promoting physical activity, self efficacy for 

chronic disease management, goal setting and review, medication management, continence, relaxation, stress man-
agement, and accessing community services (30 minutes).  

Functional tasks 
Upper limb strengthening and functional activities in stand-

ing (30 mins) 
Functional upper limb tasks such as cooking with 

occupational therapist (15-30mins) 
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strated cognitive impairment (Mini-Mental State Examina-
tion score < 23 / 30). Patients will be randomised and pro-
vided with one of the two eight week intervention programs. 

 Eight week and six month reassessments will be con-
ducted by a research assistant who will be blinded to group 
allocation. Both  clinical and  economic  (cost and contingent  

 

Table 2. Demographic Features of the Population 

 

ICF Construct Descriptor Measurement Name Scaling 

Vision - Reading [30] self-rated 5 point scale 

Vision - Long Distance self-rated 5 point scale 
Sensory 

 

Hearing self-rated 5 point scale 

Continence Continence - Bladder yes/no 

Medications Medications Number and number relating to falls risk 

Body Structure and Function 

ICD codes Health Conditions Number and categorised according to ICD-10 codes 

Activity Mobility Walking Aid Type 

Activity/Participation Mobility Driving yes/no 

Environmental Factors Physical Environment Environmental Audit Number of recommendations by an occupational therapist 

Smoking yes/no 
Personal Factors Lifestyle 

Alcohol-how often yes/no and quantity 

 

Table 3. Outcome Measures 

 

Construct Descriptor Measurement Name Scaling 

Weight Maintenance  BMI Weight/Height in metres squared 

Muscle Power Quads Strength KG using hand held dynamometer 

Muscle Power Lateral Pinch Test KG using hand held dynamometer 

Mental Functions AMTS [31, 32] Score out of 10 

Body Structure and 
Function 

Mental Functions K10 Scale [33] Score out of 50 

Falls Falls 
Number of in previous six months and number in six month 

follow up period 

Mobility Timed Up and Go [11] Time in seconds 

Balance Step Test [34, 35] Number in 15 seconds 

Balance Romberg [34, 35] Seconds 

Reaction speed 
Simple Reaction Time 

Test 
Time in milliseconds 

Activity 

Upper limb dexterity 9 Hole Peg Test [36] Time in seconds 

Mobility Driving yes/no 
Activity/Participation 

Global Frenchay [37] Score out of 30 

Environmental Factors Support and Relationships Caregiver Strain [38] Score out of 13 

Attitudes 
Home Exercise Compli-

ance(survey applied 

from) [39] 
Questionnaire with 5 point likert scale 

Personal Factors 

Lifestyle Nutrition Score [30] score out of 13 

Quality of Life Global EQoL [40, 41] EQ5-D score out of 1.0 EQ VAS score from 0-100 

Value Costs - Service 
Amount in $ measuring the total costs of providing either the 

home based or centre based service 

Value Costs - Consumer 

Amount in $ 

Amount spent on health care in six months prior to commenc-
ing treatment and six months after commencing treatment 

Economic Variables 

Value 
Contingent Valuation - 

Willingness to Pay 

Amount in $ client willing to pay for one session from the 
community rehabilitation service 
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Fig. (1). Flow chart. 

Referral 

Client referred to The Metro South Community 

Rehabilitation Service from Hospital ED or GP 

    

Initial Home visit 

Joint Occupational Therapist/Physiotherapist 

assessment. Initial outcome measures collected 

Consent 

Client asked to participate in study. If consent 

obtained Case manager rings Admin officer to 

        

   

Domiciliary 

8 week program conducted 

    

Group 

8 week centre based 

     

8-week Assessment 

Collection of all outcome measures at 

completion of program by research assistant 

     

Follow up phone calls 

One per month – clients asked to report on 

falls and exercise compliance 

6-month Assessment 

Collection of all outcome measures by 

research assistant blinded to group allocation  
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valuation) outcomes will be collected at these times. The 
principal investigator will also conduct monthly telephone 
contact between the eight week and six month assessment to 
collect information about falls in the previous month. 

Randomisation 

 A list of computer generated random numbers was used 
to allocate subjects to home or centre-based treatment. This 
sequence was placed into sealed, opaque, numbered enve-
lopes. These envelopes are kept with administration staff not 
connected with the research project. Following provision of 
written patient consent and completion of the initial assess-
ment, the assessing therapist will contact the administration 
staff who open the next envelope in the sequence and inform 
the therapist of the allocation group. This is to ensure the 
principal researcher and therapists providing the treatment 
are concealed from the allocation process. 

Statistical Analysis 

 Outcomes measured on a continuous scale will be com-
pared between groups and across time periods using a gener-
alised estimating equation (GEE) approach. The design of 
the study is longitudinal with repeated measurements which 
are correlated with one another in an individual. The GEE is 
a flexible way of analysing this type of design which takes 
into account the correlation between measures within an in-
dividual and also is able to handle missing data points from 
individual participants over a time series [21]. The GEE can 
also compare groups based on outcomes measured as 
“counts” (for example, falls) by specifying a Poisson or 
negative binomial family for the dependent variable in the 
analysis. Adjustment for differences observed between 
groups in variables measures at the baseline assessment will 
also be made when comparing groups on outcome measures. 

 The principal economic analysis will take a societal per-
spective taking into account the costs and benefits to the 
health care system and to the individual. The analysis will 
employ a cost-benefit technique with benefits measured us-
ing contingent valuation. This technique offers several bene-
fits over other economic methods [22]. It allows for the use 
of a single metric for costs and consequences (dollar value), 
it greatly simplifies the estimation of uncertainty around 
cost-effectiveness results [23], health outcomes measured 
can be readily compared with non-health outcomes and out-
comes couched in monetary terms may be more comprehen-
sible and familiar for decision-makers. The format of the 
contingent valuation question is demonstrated in Box 1. 

 Criticisms of the cost-benefit approach include that it 
favours the wealthy in programme allocation and that there 
are measurement issues in valuing the output of health care 
programs in dollar values [24]. As a result this will be a con-
servative estimate of the benefit of this program due to the 
majority of participants in this program being elderly and 
dependent on government benefits. This protocol also de-
scribes collection of sufficient outcomes such as falls, health 
service resource use, and patient health-related quality of life 
to allow for either cost-minimisation, cost-effectiveness, or 
cost-utility economic evaluation approaches to be employed. 
Economic evaluation will include sensitivity analysis to ad-
just for uncertainty in costing for both centre-based and 
domiciliary therapy approaches. 

Box 1. Willingness to Pay Question 

 

I want to ask you a question to help us determine how much clients 
value our service. 

This is a theoretical question, please understand that we will not be 
asking you to pay any money for the service you have received or make 
others pay in the future. It is a free service. 

I want you to think about the entire service you have had from the com-
munity rehab team from the first treatment session to the last and any 
benefits you may have received from it. 

We would like to know how much one of these sessions is worth to you. 
Imagine we asked clients to pay for sessions at the time of the visit out 
of their own pocket. We would like to know the maximum amount you 
would you be willing to pay for one of these sessions that you received 

from the CRS. If we offered you the service you have received at a cost 
of $X (randomly selected 10, 30 or 50) per session would you choose to 
receive the service? Yes or No. 

Keep in mind that you will have this amount less to spend on other 
things each week. Do you think this represents a realistic estimate of the 
maximum amount that you would pay? 

 
Power Calculation 

 Power calculations were based on an expected Health 
related Quality of Life benefit on the weighted EQ-5D [25] 
with minimal relevant effect size of 0.1 based on a 10% 
change in health status and a standard deviation of (0.25) 
based on previously reported calculations from various pa-
tient sub-groups [26, 27]. Sample size was calculated at 36 
persons per group at 80% probability based on a repeated 
measures ancova with r=0.7 between follow up measures. 
Factoring in an attrition rate of 20% (mortality, too unwell to 
continue, unwilling to participate) it is proposed that 90 peo-
ple in total will be required. 

DISCUSSION 

 The treatment protocols developed in this study were 
specifically designed for preventing falls in a frail, older 
population. These models should be easily transferable to 
other settings where the primary focus is preventing falls in 
this patient cohort. This project will also help to define a 
superior service delivery models for community rehabilita-
tion services of the options compared that aim to reduce 
falls, improve quality of life and participation levels for older 
community dwelling adults. It will also provide information 
to assist in identifying the most cost-effective service deliv-
ery model for community rehabilitation services. 

 This study design is a pragmatic clinical trial which will 
recruit frail elderly clients with differing morbidities for ex-
ample with diagnosis of stroke or orthopaedic condition or 
frailty. This could make comparisons between groups diffi-
cult as the different conditions will impact on the client’s 
outcomes in the program. In addition the expected age and 
frailty of the cohort may mean additional dropouts due to 
illness and death. However, the authors believe it is impor-
tant to research this cohort as the aging population in western 
demographics will become an increasingly important and 
growing area of rehabilitation and robust clinical trials are 
needed in this area to determine the best way of managing 
these elderly clients with co-morbid conditions. 
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