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Abstract

Background: Reducing patient length of stay is a high priority for health service providers. Preliminary information
suggests additional Saturday rehabilitation services could reduce the time a patient stays in hospital by three days.
This large trial will examine if providing additional physiotherapy and occupational therapy services on a Saturday
reduces health care costs, and improves the health of hospital inpatients receiving rehabilitation compared to the
usual Monday to Friday service. We will also investigate the cost effectiveness and patient outcomes of such a
service.

Methods/Design: A randomised controlled trial will evaluate the effect of providing additional physiotherapy and
occupational therapy for rehabilitation. Seven hundred and twelve patients receiving inpatient rehabilitation at two
metropolitan sites will be randomly allocated to the intervention group or control group. The control group will
receive usual care physiotherapy and occupational therapy from Monday to Friday while the intervention group
will receive the same amount of rehabilitation as the control group Monday to Friday plus a full physiotherapy and
occupational therapy service on Saturday. The primary outcomes will be patient length of stay, quality of life
(EuroQol questionnaire), the Functional Independence Measure (FIM), and health utilization and cost data.
Secondary outcomes will assess clinical outcomes relevant to the goals of therapy: the 10 metre walk test, the
timed up and go test, the Personal Care Participation Assessment and Resource Tool (PC PART), and the modified
motor assessment scale. Blinded assessors will assess outcomes at admission and discharge, and follow up data on
quality of life, function and health care costs will be collected at 6 and 12 months after discharge. Between group
differences will be analysed with analysis of covariance using baseline measures as the covariate. A health
economic analysis will be carried out alongside the randomised controlled trial.

Discussion: This paper outlines the study protocol for the first fully powered randomised controlled trial
incorporating a health economic analysis to establish if additional Saturday allied health services for rehabilitation
inpatients reduces length of stay without compromising discharge outcomes. If successful, this trial will have
substantial health benefits for the patients and for organizations delivering rehabilitation services.
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Background
Reducing patient length of stay is a high priority for
health service providers and is considered to be an indi-
cator of efficiency [1,2]. The implications of a reduction
in length of stay are potentially significant for the indivi-
dual, the health service and for the community. A
reduction in length of stay means the individual can
return to their community sooner, that individuals may
not have to wait so long for a bed, that the health ser-
vice can treat more patients, and that there are cost sav-
ings for the community. However, from the perspective
of the health system, if reducing length of stay is
achieved at the expense of quality of care, this will
reduce efficiency and could increase pressures and costs
to other health services. Despite this concern, there is
some evidence, at least in acute hospitals, that reducing
length of stay has not been achieved at the expense of
quality of care [3,4].
The allied health team, including physiotherapists and

occupational therapists, play a key role in the effective
management of patients receiving rehabilitation for neu-
rological and musculoskeletal conditions [5-10]. Phy-
siotherapy and occupational therapy aim to increase the
independence of patients receiving rehabilitation by
improving mobility and self-care skills. Developing inde-
pendent mobility and self care skills are important phy-
sical factors in predicting the need for long-term
placement [11] and are associated with better quality of
life [12]. Therefore, attaining mobility and self-care skills
are important in determining whether patients receiving
rehabilitation can successfully return home to partici-
pate in their usual societal activities and improve their
quality of life.
There has been an increased focus on the importance

of intensity and activity in rehabilitation. During early
rehabilitation, patients receive relatively little therapy
and have low levels of physical activity [13]. Reports
that increasing the intensity of rehabilitation could be
associated with improved outcomes [14] have led to
calls for rehabilitation to be more active and intensive
[15,16]. Previous studies have indicated that the inten-
sity of physiotherapy and occupational therapy provision
may affect patient outcomes leading to reduced mortal-
ity following stroke [17], and improved functional status
following brain injury [18], stroke [17,19], and femoral
fracture [20].
One way to increase the intensity of rehabilitation is

to provide additional allied health services. Typically,
allied health rehabilitation services are provided Monday
to Friday. Weekend services have not been provided,
have been provided on a much reduced scale, or have
only been provided to patients at risk of an acute event
such as due to a chest infection [21-24]. A recent

systematic review provided preliminary evidence that
additional allied health services can reduce length of
stay in hospital for patients receiving rehabilitation [25].
There was evidence that additional weekend physiother-
apy significantly decreased length of stay for patients
who had undergone elective hip and knee joint arthro-
plasty [26] and patients with non-surgical stroke [27].
However, trial quality in the systematic review was only
fair, with only three of nine included studies using a
randomised control design.
Our pilot study examined the effect of additional

Saturday physiotherapy for rehabilitation inpatients [28].
Two hundred and sixty two participants were included
in this randomised controlled trial. The mean patient
length of stay was 24.4 days (SD 15.9) for patients who
received a Monday to Friday physiotherapy service and
21.2 days (SD 14.0) for patients who received a Monday
to Saturday service. The 3.2 day difference demonstrated
a trend in favour of the intervention group (95% CI -0.5
to 6.9 days, p= 0.09). Assuming a maintained effect size
of 0.21 and power of 0.80, then 356 participants would
have been required in each group to reach statistical
significance.
Patient quality of care was not adversely affected by

a shortened hospital stay [28]. There were no differ-
ences in function, quality of life and discharge out-
comes between the Monday to Friday service and the
Monday to Saturday service. Quality of life was not
significantly different between the groups at discharge
or at follow-up. There was no significant difference
between groups in the change from admission to dis-
charge for the secondary outcome measures of func-
tional independence measure, timed 10 metre walk
test, timed up and go, and the modified motor assess-
ment scale. There were also no significant differences
in discharge destination, adverse events or follow-up
therapy between the groups.
In a healthcare system with fixed capacity even a small

saving in length of stay can be important. The Australa-
sian College for Emergency Medicine recently reported
that if a hospital with 20,000 admissions each year saved
half a bed day per patient by improving discharges,
about 2000 extra patients a year could be admitted [29].
Data from our pilot study suggests that if the average
length of stay from each rehabilitation episode was
reduced by 3.2 days, there would be an additional 68
patients admitted to a typical 30-bed rehabilitation facil-
ity each year [28]. These results have the potential to
increase patient flow from the acute to the subacute set-
ting providing increased capacity in the acute care set-
ting. A rigorous health economic evaluation in a larger
trial is required to confirm the cost effectiveness of pro-
viding additional allied health services for rehabilitation.
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In summary, to evaluate the potential benefits of the
provision of additional Saturday allied health services to
rehabilitation inpatients, we will conduct a fully powered
randomized controlled clinical trial that will: complete
an economic analysis of additional allied health services
compared with the traditional Monday to Friday usual
care service from a healthcare system perspective; and
incorporate occupational therapy rehabilitation services
in addition to physiotherapy.
The primary aim of this trial is to determine if the

provision of additional Saturday allied health services
will reduce the costs of care by reducing patient rehabi-
litation length of stay without affecting health related
quality of life and functional outcomes compared to
those receiving usual care. The secondary aims are to
examine if the provision of additional Saturday allied
health services has any effect on therapeutic functional
goals at discharge; or the use of community-based
health services post discharge from the sub-acute hospi-
tal setting, compared to those receiving usual care. For
the purpose of this clinical trial the term “allied health”
will specifically refer to physiotherapy and occupational
therapy services.

Methods/Design
Research design
The research design is a single blinded randomised
controlled trial of additional Saturday allied health
services for rehabilitation inpatients compared with
the comparison group receiving a Monday to Friday
usual care allied health service. We will conduct a
clinical trial, incorporating an economic analysis,
across two rehabilitation facilities with approximately
90 rehabilitation beds (providing services to eastern
metropolitan Melbourne, Australia). Participants in
the comparison group will receive five days of allied
health services (Monday to Friday) and participants in
the intervention group will receive six days of allied
health services (Monday to Saturday). The trial has
received ethics approval from Eastern Health Ethics
Committee and La Trobe University Faculty Human
Ethics Committee.

Participants
Participants will be included if they are:

• aged 18 years or older
• have been admitted for rehabilitation at either of
the two rehabilitation facilities.

Participants will be excluded if they

• do not give informed consent to participate in the
trial, or

• if they are admitted for geriatric evaluation and
management, as this patient group are managed dif-
ferently to patients admitted for rehabilitation, or
• if they are already enrolled in another intervention
trial.

Participants will not be excluded if their primary lan-
guage is a language other than English. A language
interpreter will be provided to ensure these patients
understand the informed consent procedure and to
assist them with the administration of the quality of life
and clinical outcome measures. Participants will not be
excluded if assessment indicates reduced cognition, as
indicated by a score of less than 24/30 on the Mini-
mental State Examination [30] since cognitive impair-
ment is common in patients receiving rehabilitation
[31]. Our pilot data found that 24% of patients admitted
for rehabilitation had severe cognitive impairment [28].
Written informed consent will be sought from all eligi-
ble patients admitted for rehabilitation. For patients
with impaired cognition or aphasia, the next of kin will
be approached for informed consent.

Randomisation
Participants will be randomised to the additional allied
health services (intervention) group or the control group
with a concealed method, using permuted blocks of 4, 6
and 8, stratified for case-mix status (neurological and
other/orthopaedic) and site (two sites). Stratification will
include site in order to facilitate the staffing of the
Saturday service. The block allocation sequence will be
generated by http://www.randomization.com and assign-
ments sealed in sequentially numbered opaque envel-
opes. Only after the participant has enrolled in the trial
and completed written informed consent and baseline
testing will assignment be made by the project officer by
opening the next envelope in the sequence. A member
of the research team who is not involved in participant
recruitment, assessment or treatment will be responsible
for preparing the envelopes.

Intervention
Usual care physiotherapy and occupational therapy will
be provided to participants in the control group daily
from Monday to Friday. The specific intervention will
be at the discretion of the treating therapists.
The intervention group will receive the same amount

of intervention as the control group Monday to Friday,
plus a full service on Saturday, equating to an additional
one hour of physiotherapy and one hour of occupational
therapy. The type of intervention provided at the week-
end will be decided by the patient’s regular physiothera-
pist and occupational therapist, and instructions will be
provided via a written handover to the weekend
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therapist administering the additional treatment. Provi-
sion will be made to ensure that if a participant in the
control group required urgent physiotherapy at the
weekend that it would be provided as normal, for exam-
ple if they developed an acute respiratory complication
requiring cardiorespiratory physiotherapy.

Outcome measures
Blinded assessors will complete the baseline, discharge
and follow-up assessments. The success of blinding will
be evaluated at the final assessment by asking assessors
to estimate their patient group allocation. During the
pilot trial assessors correctly guessed group allocation of
the intervention group in 61% of cases and of the con-
trol group in 64% of cases [28].

Primary outcomes measures
Patient length of stay will be measured as the number of
overnight stays in the rehabilitation unit, from the day
of admission until the day of discharge from the unit.
Length of stay is the largest contributor of direct care
costs during rehabilitation [32,33].
The EuroQol questionnaire (EQ-5D) and the EQ-VAS

[34] will be used to measure the participant’s quality of
life, covering the domains of mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression, and
overall health state (EQ-VAS). The EQ-5 D is a standar-
dised instrument for measuring health related quality of
life and providing a single index of utility, necessary for
the calculation of a cost utility ratio in an economic
analysis. It has been used for a range of conditions and
changes in the EQ-5 D are significantly correlated with
changes in condition-specific measures over three
months (p= 0.01) [35].
The Functional Independence Measure (FIM) [36] will

be used to assess the amount of assistance required to
complete activities including feeding, dressing, transfers,
walking, stairs, and cognitive function. The FIM has
demonstrated strong psychometric qualities in rehabili-
tation settings with high levels of reliability (ICC = .96)
[37] and evidence for responsiveness and validity as a
global disability measure for patients receiving rehabili-
tation [38].
Follow-up measures of the FIM and EuroQol at 6 and

12 months will be collected by telephone by assessors
blinded to group allocation. There is evidence that tele-
phone administration is a valid method of assessing
functional status in older patients after rehabilitation
[39].
Health utilisation and cost data will be collected from

the rehabilitation facilities (inpatient care), outpatient
services, and via a patient health service utilisation ques-
tionnaire administered at 6 months and 12 months post
intervention. The questionnaire will include questions

on health service utilisation including allied health and
medical services, pharmaceutical use, and hospital
admissions. In addition, Medicare Australia claims
records will be retrieved with patient permission for 12
months post discharge to determine health service use
post discharge including allied health, medical services,
pharmaceutical use and hospital admissions. The
amount of physiotherapy and occupational therapy
intervention (number of treatment sessions, discharge
planning, equipment hire or purchase, team meetings,
staff discussions and family meetings) received by each
group will be recorded via each hospital’s allied health
access database program, including the additional Satur-
day interventions received by the intervention group
and any missed sessions as a result of medical instabil-
ity, patient refusal and a patient not being ready to
attend treatment on time.
The use of these tools will enable us to complete a

cost utility analysis examining the cost per quality
adjusted life-year saved and cost per 10% change in
functional independence. We will assess health related
quality of life and functional status at both 6 months
and 12 months to try and minimise loss-to-follow-up as
an intention-to-treat analysis will be undertaken.

Secondary outcome measures
Secondary outcomes measures include the 10 metre
walk test [40], the timed up and go test [41], and the
Personal Care Participation Assessment and Resource
Tool (PC-PART) [42]. The modified motor assessment
scale [43] will be completed on patients with a neurolo-
gical diagnosis. All secondary outcome measures are
designed to evaluate clinical outcomes relevant to the
functional goals of therapy, and will be measured on
admission and at discharge.
Discharge destination will be recorded as home, high

level residential care, low level residential care, and
acute hospital transfer. This will be recorded as “worse”
when the participant was discharged to a destination
where more assistance would be provided, for example a
high level residential care facility, or “same” when a par-
ticipant was discharged to the same place of accommo-
dation prior to the hospital admission. This outcome
measure is included to measure any increase in burden
of care to the community.
Demographic data on participant age, gender and co-

morbidities will be documented from each participant’s
medical chart. Co-morbidities will be recorded using the
Charlson co-morbidity index [44].
Adverse events, including falls, nosocomial infections

and mortality will be recorded on an incident report
form through an audit of participants at discharge and
the rehabilitation facilities’ incident reporting database.
Follow-up physiotherapy and occupational therapy will
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be recorded at discharge as outpatient, community reha-
bilitation (including centre-based and home services), or
no follow up.

Data analysis
Sample size estimation
Sample size estimation is based on rehabilitation length
of stay data [28]. For length of stay, with a maintained
effect size of .21 and power of 0.80 a sample size of 356
participants in each group is required (total of 712
participants).

Statistical analysis
Between group differences of the primary outcomes
(length of stay, EuroQol, and FIM) will be analysed with
analysis of covariance of discharge scores with the base-
lines score as covariate [45]. Intention to treat analysis
will be used with any missing health outcome data
imputed using the last value carry forward method [46].
A rigorous economic evaluation will be carried out

alongside the randomised clinical trial. Cost effectiveness
of the intervention will be determined as the incremen-
tal cost of additional Saturday allied health inpatient
rehabilitation services compared to usual inpatient reha-
bilitation per quality adjusted life year saved. The pri-
mary measure of incremental effect for the economic
evaluation will include the difference in health related
quality of life between the control and treatment groups
using the EuroQol. A secondary incremental cost effec-
tiveness ratio will be determined using the cost per
change in functional status using the FIM.
Patient level costing and utilisation data for inpatient

rehabilitation services from the hospital’s costing and
admission and discharge system will be used to estimate
the costs of inpatient care. Following discharge, the
patient health service utilisation questionnaire will be
administered at 6 and 12 months to determine the
health care services used post discharge. Costs will be
attributed to these services based on published costing
data from the National Hospital Cost Data Collection,
Medicare Australia, and the Pharmaceutical Benefits
Scheme. Where a patient is re-admitted to one of the
participating rehabilitation facilities within the 12-month
period inpatient costing data will be used. Medicare
Australia data will be used to obtain private health ser-
vice utilisation. The costs of implementing the interven-
tion (Monday to Saturday rehabilitation) and the control
programs (Monday to Friday rehabilitation) will be
determined from the rehabilitation facility. This will
include therapist time, equipment, consumables and
administrative overheads. The incremental cost estimate
will be determined as the difference in cost of imple-
menting the Saturday allied health rehabilitation service
plus the difference in health service costs (including

out-of-pocket private expenditure) used in the 12
months post discharge between the control and inter-
vention groups. A secondary incremental cost estimated
will be calculated as the change in resource use resulting
from the additional Saturday allied health rehabilitation
service compared to usual Monday to Friday rehabilita-
tion at the point of discharge from the inpatient rehabi-
litation facility. Any missing health service utilisation or
cost data, where service use was recorded but a quantity
not specified, will be imputed using within group mean
cost [47].
The primary health economic analysis is a cost utility

analysis from a health care system perspective, with out-
comes based on health related quality of life (using
EuroQol), and cost effectiveness using an intermediate
clinical outcome (based on the FIM). We will be under-
taking an intention to treat analysis where the cost uti-
lity ratio will be calculated as the change in total
program and health service cost per change in quality
adjusted life year saved in the intervention and control
groups at 6 and 12 months. Additional cost effectiveness
ratios will be calculated as the total program cost per
10% change in functional independence (at discharge),
and the total program and health service cost per 10%
change in functional status between the control and
intervention groups over a 12 month period. One way
sensitivity analysis will be undertaken to investigate the
robustness of the cost effectiveness ratio to a range of
cost and effect estimates, including alternative delivery
arrangements, wage rates and program length on the
cost side, and health related quality of life and FIM on
the effect side.
Between group differences of secondary outcomes

measured on continuous or ordinal scales will be ana-
lysed with analysis of covariance of discharge scores
with the baselines score as covariate [45]. Between-
group differences in discharge destination (home versus
other) will be analysed with relative risk ratios.

Discussion
This paper outlines the study protocol for the first fully
powered prospective randomised clinical trial to estab-
lish if additional Saturday allied health services to reha-
bilitation inpatients reduces length of stay without
compromising discharge outcomes. An economic analy-
sis will determine the cost effectiveness of providing
additional allied health services.
If successful this project will have substantial health

benefits for the patient, the health care system, and for
the organisation delivering health services, especially in
the sub-acute sector. Increasing capacity in the sub-
acute sector will have considerable flow-on effects into
the acute health care sector. The results of this project
will be applicable to the more than 18,000 patients
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receiving episodes of rehabilitation care in the public
health system in Australia each year [48]. Based on the
average length of stay in rehabilitation in the public sys-
tem in Australia of 26.7 days [48], reductions of length
of stay observed in our pilot project of about 3 days if
confirmed in the proposed trial have the potential to
save more than $40 M, and would allow more than
2,200 extra patients to receive rehabilitation each year
across Australia. Our economic evaluation analysis will
allow a rigorous evaluation of the potential benefits of
providing additional rehabilitation and include health
care costs other than length of stay and take into
account functional outcomes and quality of life after
discharge.

List of abbreviations
CI: confidence interval; EQ-5D: EuroQol questionnaire; EQ-VAS: EuroQol visual
analogue scale; FIM: Functional Independence Measure; ICC: Intraclass
Correlation Coefficient; PC-PART: Personal Care Participation Assessment and
Resource Tool; SD: Standard deviation

Acknowledgements
This trial is funded by a partnership grant from the National Health and
Medical Research Council (NHMRC) Australia (ID 541958).

Author details
1Eastern Health, 5 Arnold Street, Box Hill, Victoria, 3128. Australia. 2School of
Physiotherapy and Musculoskeletal Research Centre, La Trobe University,
Victoria, 3086. Australia. 3Centre for Health Economics, Monash University,
Clayton, Victoria, 3800. Australia. 4Cabrini Health, 183 Wattletree Road,
Malvern, Victoria, 3144. Australia.

Authors’ contributions
NFT, NB and NoS reviewed the literature, designed the study and drafted
the manuscript. JJW designed the health economic evaluation and
contributed to the writing of the paper by revising it critically for important
intellectual content. NaS, GK, CKT, KL, AF, CP and CRG all contributed to
study design, and contributed to the writing of the paper by revising it
critically for important intellectual content. All authors read and approved
the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 9 August 2010 Accepted: 12 November 2010
Published: 12 November 2010

References
1. Borghans I, Heijink R, Kool T, Lagoe RJ, Westert GP: Benchmarking and

reducing length of stay in Dutch hospitals. BMC Health Serv Res 2008,
8:220-229.

2. Clarke A, Rosen R, Length of stay: How short should hospital care be? Eur
J Public Health 2001, 11(2):166-170.

3. Brownell MD, Roos NP: Variations in length of stay as a measure of
efficiency in Manitoba hospitals. CMAJ 1995, 152:675-682.

4. Harrison ML, Graff LA, Roos NP, Brownell MD: Discharging patients earlier
from Winnipeg hospitals: does it adversely affect quality of care? CMAJ
1995, 153:745-751.

5. Lorenzi CM, Cilione C, Rizzardi R, Furino V, Bellantone T, Lugli D, Clini E:
Occupational therapy and pulmonary rehabilitation of disabled COPD
patients. Respiration 2004, 71:246-251.

6. Walz C, Hakim EW: Facilitating a smooth transition from the acute care
setting. Acute Care Perspectives 2002, 11:1.

7. Trombly CA, Ma HI: A synthesis of the effects of occupational therapy for
persons with stroke. Am J Occup Ther 2002, 56:250-259.

8. Johnson JA, Schkade JK: Effects of an occupation-based intervention on
mobility problems following a cerebrovascular accident. J Appl Gerontol
2001, 20:91-110.

9. Collopy D, Petherick M, Clarke G: A team approach to managing a patient
with neurological vision impairment. Journal of the Australasian
Rehabilitation Nurses Association 2001, 4:16-20.

10. Beck LA: Morbid obesity and spinal cord injury. SCI Nurs 1998, 15:3-5.
11. Fried TR, Bradley EH, Williams CS, Tinetti ME: Functional Disability and

Health Care Expenditures for Older Persons. Arch Intern Med 2001,
16(26):2602-2607.

12. Kell RT, Bell G, Quinney A: Musculoskeletal Fitness, Health Outcomes and
Quality of Life. Sports Med 2001, 31(12):863-873.

13. Bernhardt J, Chan J, Nicola I, Collier JM: Little therapy, little activity:
rehabilitation within the first 14 days of organized stroke unit care. J
Rehabil Med 2007, 39(1):43-48.

14. McNaughton H, DeJong G, Smout RJ, Melvin JL, Brandstater M: A
comparison of stroke rehabilitation practice and outcomes between
New Zealand and United States facilities. Arch Phys Med Rehabil 2005, 86:
S115-120.

15. Kwakkel G, van Peppen R, Wagenaar RC: Effects of augmented exercise
therapy time after stroke: a meta-analysis. Stroke 2004, 35:2529-30.

16. Partridge C: Evidence medicine-implications for physiotherapy? Physiother
Res Int 1996, 1:69-73.

17. Langhorne P, Wagenaar R, Partridge C: Physiotherapy after stroke. More is
better? Physiother Res Int 1996, 1:75-88.

18. Blackerby WF: Intensity of rehabilitation and length of stay. Brain Inj 1990,
4:167-173.

19. Slade A, Tennant A, Chamberlain MA: A randomised controlled trial to
determine the effect of intensity of therapy upon length of stay in a
neurological rehabilitation setting. J Rehabil Med 2002, 34:260-266.

20. Lauridsen UB, de la Cour BB, Gottschalck L, Svensson BH: Intensive physical
therapy after hip fracture: a randomised clinical trial. Dan Med Bull 2002,
49:70-72.

21. Heck CS, Newton J, Chan A: Weekend physiotherapy service provision: a
survey of Toronto area hospitals. Physiother Can 2001, 53:288-97.

22. McAuley C: Evidence-based care: determining the appropriateness of
weekend physiotherapy services in an acute care tertiary hospital.
Physiother Can 1999, 51(2):126-32.

23. Ntoumenopoulos G: Variation in the provision of cardiothoracic
physiotherapy in Australian hospitals. Aust J Physiother 1991, 37:29-36.

24. Hooper PJ, Dijkers M: Weekend therapy in rehab hospitals: a survey of
costs and benefits. Clinical Management 1987, 7(1):16-17, 21.

25. Brusco NK, Paratz J: The effect of additional physiotherapy outside of
regular business hours; a systematic review. Physiother Theory Prac 2006,
22(6):291-30.

26. Hughes K, Kuffner L, Dean B: Effect of weekend physical therapy
treatment on post operative length of stay following total hip and knee
arthroplasty. Physiother Can 1993, 45:245-9.

27. Rapoport J, Judd Van Eerd M: Impact of physical therapy weekend
coverage on length of stay in an acute care community hospital. Phys
Ther 1989, 69:32-7.

28. Brusco NK, Taylor NF, Shields N, Paratz J: The effect of weekend
Physiotherapy on length of stay of in-patients receiving rehabilitation: a
randomised controlled trial. Aust J Physiother 2007, 53:75-81.

29. Nader C: In Breakthrough with nurses with power to discharge patients.
Volume 7. The Age May 23rd; 2005.

30. Ishizaki J, Meguro K, Ambo H: A normative, community-based study of
Mini-Mental State Examination in elderly adults: the effect of age and
educational level. J Gerontol 1998, 53B:359-363.

31. Luxenberg JS, Feigenbaum LZ: Cognitive impairment on a rehabilitation
service. Arch Phys Med Rehabil 1986, 67:796-798.

32. Saxena SK, Koh GCH, Ng TP, Fong NP, Yong D: Determinants of length of
stay during post-stroke rehabilitation in community hospitals. Singapore
Med J 2007, 48(5):400-407.

33. Jorgensen HS, Nakayama H, Raaschou HO, Olsen TS: Acute stroke care and
rehabilitation: an analysis of the direct cost and its clinical and social
determinants. The Copenhagen Stroke Study. Stroke 1997, 38:1138-41.

34. EuroQol Group: EuroQol- a new facility for the measurement of health
related quality of life. Health Policy 1990, 16:199-208.

Taylor et al. BMC Health Services Research 2010, 10:308
http://www.biomedcentral.com/1472-6963/10/308

Page 6 of 7

http://www.ncbi.nlm.nih.gov/pubmed/18950476?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18950476?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11420803?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7882230?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7882230?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7664228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7664228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15133344?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15133344?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12058514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12058514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9883184?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11665913?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11665913?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17225037?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17225037?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373146?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373146?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373146?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15472114?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15472114?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9238724?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9238725?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9238725?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2331546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12440799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12440799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12440799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11894727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11894727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10130908?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10130908?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10130908?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2911615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2911615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17535142?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17535142?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17535142?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3778172?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3778172?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17453097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17453097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10109801?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10109801?dopt=Abstract


35. Kind P, Dolan P, Gudex C, Williams A: Variations in population health
status: results from a United Kingdom national questionnaire survey.
BMJ 1998, 316:736-741.

36. Hamilton BB, Granger CV: Disability outcomes following inpatient
rehabilitation for stroke. Phys Ther 1994, 74:494-503.

37. Hamilton BB, Laughlin J, Fiedler R, Granger C: Interrater reliability of the 7-
level functional independence measure (FIM). Scand J Rehabil 1994,
26:115-19.

38. Hobart JC, Lamping DL, Freeman JA, Langdon DW, McLellan DL,
Greenwood RJ, Thompson AJ: Evidence-based measurement: which
disability scale for neurologic rehabilitation? Neurology 2001, 57:639-644.

39. Petrella RJ, Overend T, Chesworth B: FIM after hip fracture: is telephone
administration valid and sensitive to change? Am J Phys Med Rehabil
2002, 81:639-644.

40. Morris ME, Matyas TA, Iansek R, Summers JJ: Temporal stability of gait in
Parkinson’s disease. Phys Ther 1996, 76:763-780.

41. Podsiadlo D, Richardson S: The timed “Up & Go”: a test of basic
functional mobility for frail elderly persons. J Am Geriatr Soc 1991,
39:142-148.

42. Vertesi A, Darzins P, Lowe S, McEvoy E, Edwards M: Development of the
Handicap Assessment and Resource Tool (HART). Can J Occup Ther 2000,
67(2):120-127.

43. Loewen SC, Anderson BA: Reliability of the Modified Motor Assessment
Scale and the Barthel Index. Phys Ther 1988, 68:1077-1081.

44. Charlson M, Szatrowski TP, Peterson J, Gold J: Validation of a combined
comorbidity index. J Clin Epidemiol 1994, 47(11):1245-1251.

45. Vickers AJ: Parametric versus non-parametric statistics in the analysis of
randomized controlled trials with non-normally distributed data. BMC
Med Res Technol 2005, 5:35.

46. Hollis S, Campbell F: What is meant by intention to treat analysis? Survey
of published randomised controlled trials. BMJ 1999, 319(7211):670-674.

47. Hurley MV, Walsh E, Mitchell HL, Pimm J, Williamson E, Jones RH,
Reeves BC, Dieppe PA, Patel A: Economic Evaluation of a Rehabilitation
Program Integrating Exercise, Self-Management, and Active Coping
Strategies for Chronic Knee Pain. Arthritis Rheum 2007, 57(7):1220-1229.

48. Australasian Rehabilitation Outcomes Centre: 2005. AROC Sector Activity
Report: July 2004 to June 2005 AROC: University of Wollongong; 2005.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6963/10/308/prepub

doi:10.1186/1472-6963-10-308
Cite this article as: Taylor et al.: A study protocol of a randomised
controlled trial incorporating a health economic analysis to investigate
if additional allied health services for rehabilitation reduce length of
stay without compromising patient outcomes. BMC Health Services
Research 2010 10:308.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Taylor et al. BMC Health Services Research 2010, 10:308
http://www.biomedcentral.com/1472-6963/10/308

Page 7 of 7

http://www.ncbi.nlm.nih.gov/pubmed/9529408?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9529408?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8171110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8171110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11524472?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11524472?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12172514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12172514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8677280?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8677280?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1991946?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1991946?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10829559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10829559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3387463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3387463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7722560?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7722560?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10480822?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10480822?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17907207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17907207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17907207?dopt=Abstract
http://www.biomedcentral.com/1472-6963/10/308/prepub

	Abstract
	Background
	Methods/Design
	Discussion
	Clinical trial registration number

	Background
	Methods/Design
	Research design
	Participants
	Randomisation
	Intervention
	Outcome measures
	Primary outcomes measures
	Secondary outcome measures

	Data analysis
	Sample size estimation
	Statistical analysis

	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

