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SUMMARY

This thesis reports the effects of providing additional Saturday rehabilitation (physiotherapy and
occupational therapy) during inpatient rehabilitation on physical activity, length of stay,
functional independence and health-related quality of life (HRQOL).

A systematic review of 16 randomised controlled trials concluded that extra physiotherapy
reduced length of stay and improved walking ability, activity and HRQOL for patients with
acute or sub-acute health conditions. An observational study showed that patients (n=54)
receiving inpatient rehabilitation walked for a median of only 8 minutes per day. Although none
met physical activity guidelines there was a positive association between physical activity and
improvement in mobility (r=.39). A randomised controlled trial (n=105) demonstrated that
patients who received additional Saturday rehabilitation took twice as many steps daily [mean
difference (MD) 428 steps] and spent 50% more time upright (MD 0.5 hours) compared to
patients receiving Monday to Friday rehabilitation. A qualitative study indicated that while
patients who received Monday to Friday rehabilitation expected to rest on the weekend, those
who received Saturday rehabilitation felt it was important to be working towards recovery over
the weekend. Finally, a randomised controlled trial (n=996) found that patients who received
Monday to Saturday rehabilitation were almost 20% more likely to have achieved a clinically
significant improvement in functional independence [risk ratio (RR) 1.17, 95%CI 1.03 to 1.34]
and HRQOL (RR 1.18, 95%CI 1.04 to 1.34) on discharge, despite being discharged 2 days
earlier (95%CI 0 to 4), with some benefits maintained at 6 months.

The results of this thesis support the provision of additional weekend rehabilitation services
during inpatient rehabilitation. Providing additional rehabilitation may reduce length of stay, can
increase physical activity levels from the very low levels observed, and can lead to clinically

significant and sustained improvements in functional independence and HRQOL.
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PREFACE
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Chapter 1: Introduction

Chapter 1

INTRODUCTION

In Australia, it is estimated that there are almost 4 million people living with disabilities that
limit their function (AIHW 2011). Disability can be the result of a chronic health condition or
can occur for a short period of time when a person is recovering from an acute health episode.
People with disability after an acute health episode may require a period of inpatient
rehabilitation to improve their function before they return home. In Australia, there are
approximately 180 rehabilitation facilities managing 83,000 rehabilitation episodes per year
(AROC 2013). Rehabilitation is an important component of the Australian health care system
and is essential for the flow of patients from acute care. The demand for rehabilitation continues
to increase as the number of people living with disabilities increases. Between 1981 and 2003,
the number of people living with disabilities in Australia doubled due to increases in chronic
disease and accidents, as well as population growth and medical advances that prolong life

(AIHW 2011).

For the purpose of this thesis, rehabilitation refers to sub-acute, inpatient rehabilitation that aims
to enable people living with disabilities to reach and maintain their optimal physical, intellectual,
psychological and social independence so that they can return to living independently in the
community (WHO 2013). In Australia, patients are eligible for rehabilitation following an acute
admission to hospital if they are medically stable and no longer require acute medical care, but
are not able to be discharged home because of reduced functional independence. Patients are
generally accepted for rehabilitation if they have the potential to improve and the capacity to
participate in therapy. Sub-acute, inpatient rehabilitation is the most intensive level of

rehabilitation and is provided in the immediate post-acute phase. Sub-acute rehabilitation
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provides a multidisciplinary team approach to restore, as far as possible, an individual’s
functional independence and health-related quality of life following a recent acute event (such as
disabling injury, illness or surgical intervention). In 2011, 48% of patients receiving
rehabilitation in Australia had an orthopaedic diagnosis (such as fracture or joint replacement),
10% had a diagnosis of stroke and 21% were admitted to rehabilitation for reconditioning

(AROC 2013).

The most common interventions received in rehabilitation are physiotherapy and occupational
therapy interventions; more than 75% of patients admitted for rehabilitation receive
physiotherapy intervention and 45% receive occupational therapy intervention (AIHW 2011).
Physiotherapists and occupational therapists play an important role in the multidisciplinary
rehabilitation team by assisting patients to improve their functional independence and health-
related quality of life by preparing patients for discharge. Physiotherapy is a profession
concerned with the promotion of health and wellbeing and the prevention, treatment or
rehabilitation of disorders of human movement (WCPT 1999). The occupational therapy
profession is closely aligned with physiotherapy and is also concerned with the promotion of
health and wellbeing with a focus on occupation (WFOT 2010). The primary goal of
physiotherapy is to assist patients to restore function and to achieve their maximal potential.
Physiotherapists do this by employing techniques aimed to improve mobility, strength, motor
control, fitness and balance, reduce pain and to increase joint range (Higgs et al 2001). The
primary goal of occupational therapy is to enable patients to participate in activities of daily
living. Occupational therapists achieve this by assisting patients to do these activities or by
modifying the environment to better support participation (Rogers 2005, WFOT 2010). During
rehabilitation these allied health professions work closely together utilising functional task

training and exercise prescription to prepare patients for successful discharge.
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There is strong evidence to support the provision of physiotherapy interventions to improve
functional outcomes and health-related quality of life for people with a variety of
musculoskeletal, neurological, cardiopulmonary and geriatric conditions (Taylor et al 2005,
Taylor et al 2007, Tomlinson et al 2012), and the provision of occupational therapy to improve
functional ability and health-related quality of life in older adults, people with stroke and people
with rheumatoid arthritis (Steultjens et al 2005). In addition, multidisciplinary rehabilitation
services that include both physiotherapy and occupational therapy have been found to be
particularly beneficial in improving functional independence for geriatric conditions (Bachmann
et al 2010), following hip fracture (Halbert et al 2007), and following stroke (Stroke Unit
Trialists’ Collaboration 2007). There is strong evidence to support the provision of
multidisciplinary inpatient rehabilitation services, but the question remains as to how much

rehabilitation therapy should be provided during inpatient rehabilitation.

Allied health therapy provision during rehabilitation

Just as appropriate dosage is crucial to medication having the desired effect; efficient
rehabilitation can only be achieved with the appropriate therapy input. Unlike medical and
nursing care, which is provided 24-hours per day, 7 days per week, allied health rehabilitation is
traditionally only provided for patients between Monday and Friday, from 9am to 5 pm.
Although the majority of acute hospitals in the United Kingdom, Western Europe, Canada and
Australia now provide some allied health services on weekends (Campbell et al 2010,
Norrenberg and Vincent 2000, Shaw et al 2012), only 30% of rehabilitation facilities in
Australia provide allied health services on the weekend (Shaw et al 2012). When allied health
services are provided in acute hospitals on the weekend, services are often substantially reduced.
For example, when compared to weekdays, service hours and staffing in Canadian hospitals are

reduced by almost 90% (Campbell et al 2010), and services are reserved for those at risk of
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functional decline over the weekend or patients being admitted or discharged over the weekend.
Historical precedence, budget limitations and a lack of evidence to support its effectiveness are
all possible explanations for the limited amount of physiotherapy and occupational rehabilitation

services being provided on weekends.

There are no national standards in Australia governing minimum provision of allied health
rehabilitation services for publicly funded facilities. In the United States of America, federal
legislation requires that patients in rehabilitation receive at least 3 hours of allied health
rehabilitation per day on at least 5 days of the week (AAPM&R 2011) and private health
insurers in Australia require rehabilitation facilities to provide patients with 10 hours per week
of allied health rehabilitation to receive payment. However, in public rehabilitation facilities in
New South Wales patients may only receive allied health rehabilitation for as little as 3.5 hours

per week (Poulos 2010).

Previous systematic reviews on patients with neurological conditions receiving rehabilitation
suggest that a higher intensity of physiotherapy is associated with better patient health outcomes
in stroke (Kwakkel et al 2004) and post traumatic brain injury (Hellweg and Johannes 2008),
with less research conducted on occupational therapy interventions and in other areas of
rehabilitation. A retrospective study found that functional gains were weakly associated with the
intensity of multidisciplinary rehabilitation for patients with orthopaedic, neurological and
debility impairments in a mixed rehabilitation setting (Chen et al 2002). In another retrospective
study, patients with orthopaedic and neurological impairments who received additional weekend
physiotherapy and occupational therapy rehabilitation services were discharged at a similar
functional level, but one day earlier, compared to those who received Monday to Friday therapy
(Disotto-Monastero et al 2012). In these studies, additional rehabilitation was provided either by
longer therapy sessions, more therapy sessions during the working day or additional therapy

sessions out of hours or on weekends. In addition, a recent systematic review and economic
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evaluation found that an increased intensity of rehabilitation not only improved some patient
outcomes but also led to significant cost savings (Brusco et al 2013). In summary, there is
preliminary evidence to suggest that a higher intensity of allied health rehabilitation may be

beneficial to some patients receiving inpatient rehabilitation.

In the clinical setting, health services treat patients with a variety of diagnoses in the same
rehabilitation wards and staffing is provided for the rehabilitation of patients with a variety of
health conditions. High-quality evidence in the form of systematic reviews of randomised
controlled trials is not available on the effects of additional rehabilitation services/more intensive
rehabilitation for many of the health conditions that patients receive rehabilitation for in a
mixed-rehabilitation ward. For health services to decide whether to provide additional allied
health rehabilitation services, for example, on the weekends, evidence is needed on its overall
effectiveness for the variety of patients treated in their mixed rehabilitation facilities and not just

for specific health conditions.

Physical activity during rehabilitation

Rehabilitation aims to promote functional independence and prepare patients for living
independently in the community. Since functional independence and community living involve a
certain level of physical activity, rehabilitation should therefore not only involve a sufficient
amount of rehabilitation input, but also a sufficient level of physical activity to prepare patients
for independent living. Physical activity is defined as any bodily movement produced by skeletal
muscle that requires energy expenditure (Caspersen et al 1985). Regular physical activity is
directly related to positive health outcomes (Schnohr et al 2003, Wen et al 2011). To improve
and maintain health, it is recommended that adults and older adults (including those with
disability and chronic health conditions) should complete 150 minutes of moderate intensity

physical activity per week (WHO 2011), which equates to 30 minutes of moderate intensity
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physical activity on at least 5 days of the week (Haskell et al 2007, Nelson et al 2007).
Furthermore, it is recommended that older adults who are limited by health conditions be ‘as
physically active as their abilities and conditions allow’ (WHO 2011). Considering rehabilitation
aims to prepare patients to return to independent living, patients should be encouraged to be
sufficiently physically active to improve their health and function and to be able to attempt to
meet physical activity guidelines when they return home. The rehabilitation process should
promote physical activity through the practice of functional tasks, unstructured activity such as

walking to the dining room or to therapy, and exercise.

Exercise is one of the most commonly prescribed treatment modalities by physiotherapists and
occupational therapists during rehabilitation (Higgs et al 2001, Rogers 2005, Taylor et al 2007).
Exercise can be defined as the prescription of physical activity with the aim of relieving
symptoms or improving function or improving, maintaining or slowing deterioration of health
(Basmajian 1984). Prescribed exercise improves functional outcomes for people with a variety
of neurological, musculoskeletal and cardiopulmonary conditions (Taylor et al 2007) and can
improve walking endurance (MacRae et al 1996), walking speed and balance (Schoenfelder and
Rubenstein 2004) for frail older adults. Even though patients receiving inpatient rehabilitation
may be limited by their conditions, this thesis proposes that they should be encouraged to be
sufficiently physically active to improve their function for successful discharge home and to be

able to participate in community life and ongoing physical activity.

Little attention has been paid to physical activity levels of patients receiving inpatient
rehabilitation. The limited amount of research suggests that older adults (Patterson et al 2005)
and patients with stroke (Campbell 1999, Keith and Cowell 1987) in inpatient rehabilitation are
relatively inactive; they spend large amounts of time sitting or lying down and do little physical
activity. Inactivity during hospitalisation puts patients at risk of functional decline, decreased

muscle strength, falls and cognitive decline (Brown et al 2009, Kortebein 2009), which
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highlights the importance of being physically active during hospitalisation and rehabilitation.
During rehabilitation, patients with stroke were observed to be most active when a therapist was
present (Ada et al 1999). Additionally, physical activity levels in rehabilitation were observed to
be lower on weekends when therapy was not provided (Bear-Lehman et al 2001, Janssen et al
2012, Mackey et al 1996, Smith et al 2008). Because physical activity levels are lower when
patients do not receive therapy, and the presence of a therapist was observed to be the most
important factor driving physical activity, this leads to the hypothesis that providing additional

rehabilitation therapy may increase physical activity levels.

Improving rehabilitation delivery

In addition to the demands on health services to provide a sufficient amount of rehabilitation to
patients, there is constant pressure on them to reduce patient length of stay, as this is considered
to be an indicator of efficiency (Clarke and Rosen 2001). Over an 8-year period in the United
States of America, rehabilitation length of stay has reduced by 1 to 3 days for patients with
orthopaedic conditions and stroke (Granger et al 2009, Granger et al 2011). Unfortunately,
patient outcomes have suffered as a consequence; patients were discharged with a lower level of
functional independence and fewer patients were discharged to the community over the same 8-
year period (Granger et al 2009, Granger et al 2010, Granger et al 2011). This suggests that the
observed reduction in length of stay was achieved at a cost to patients by discharging them at a
lower functional level. This could also be costly to health services if patients are not able to cope
with the demands of independent living on discharge and need to return to hospital. If health
service providers want to reduce length of stay they need to devise a way of doing so without

compromising patient health outcomes.

When length of stay is reduced, patients have fewer days to receive rehabilitation. To counteract

this, additional rehabilitation may be provided during the working day, out of business hours or
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on the weekend, either as individual therapy or group therapy. Because allied health services are
usually only provided between Monday and Friday, patients often do not receive rehabilitation
on weekends. This contributes to overall low levels of rehabilitation and physical activity, and
represents an opportunity to increase rehabilitation services. Additional weekend rehabilitation
may contribute to reducing length of stay in mixed-diagnosis rehabilitation populations (Brusco
et al 2007, Disotto-Monastero et al 2012). In a retrospective study (Disotto-Monastero et al
2012), additional weekend physiotherapy and occupational therapy reduced length of stay by 1
day (n=3,500) and in a randomised controlled pilot study (Brusco et al 2007) additional Saturday
physiotherapy may have reduced length of stay by 3 days, but the study was underpowered
(n=262). In both of these studies, there were no differences between groups in terms of
functional outcomes despite the reduction in length of stay. This suggests that the provision of
weekend rehabilitation may help health services to reduce length of stay without compromising
patient health outcomes. However, these findings need to be confirmed in an adequately

powered prospective randomised controlled trial.

To increase therapy time and physical activity levels and to improve patient outcomes and
reduce length of stay, additional weekend rehabilitation services could be provided. Increasing
weekend hospital capacity in other areas such as radiology, cardiology and day procedures has
been shown to be feasible, safe and practical and help to increase hospital efficiency (Bell and
Redelmeier 2005). Considering the important role that physiotherapists and occupational
therapists play in improving patients’ functional independence and health-related quality of life
and preparing patients for discharge, increasing these rehabilitation services on the weekend

may help to improve rehabilitation efficiency and clinical outcomes.
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1.1 Aim

Therefore, the research question of this thesis is: Do additional weekend rehabilitation services
(particularly physiotherapy and occupational therapy) increase physical activity, reduce length of

stay and improve functional independence and health-related quality of life?

1.2 OUTLINE OF RESEARCH

In pursuit of this aim, five studies were conducted. The thesis is presented as a series of
published and unpublished papers. Each chapter in this thesis is presented in the format that it
was published. Each chapter is intended to stand alone but can be read in order as part of the

entire thesis.

Chapter 2 is a systematic review of the literature on the effects of providing additional
physiotherapy services. It was completed in 2010 and has been updated in Appendix 2 to ensure

that current literature has been evaluated.

Chapter 3 is an observational study using accelerometers to measure and document the physical
activity levels of patients with lower limb orthopaedic conditions in inpatient rehabilitation and

to determine whether patients achieve physical activity recommendations.

Chapter 4 is a randomised controlled trial to determine whether providing additional
rehabilitation on the weekend affects physical activity levels of patients with lower limb

orthopaedic conditions.
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Chapter 5 is a qualitative study that explores what patients feel about receiving inpatient
rehabilitation and to determine whether their experience differs if they receive additional

weekend rehabilitation.

Chapter 6 is a multi-centre randomised controlled trial conducted to determine whether
additional weekend rehabilitation improved functional independence and health-related quality

of life and reduced length of stay.

Chapter 7 discusses the key findings, clinical implications of the research, strengths and

limitations and provides direction for future research.

10
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Chapter 2

EXTRA PHYSICAL THERAPY REDUCES PATIENT LENGTH OF STAY AND
IMPROVES FUNCTIONAL OUTCOMES AND QUALITY OF LIFE IN PEOPLE

WITH ACUTE OR SUBACUTE CONDITIONS: A SYSTEMATIC REVIEW

2.1 INTRODUCTION

Chapter 1 identified the importance of allied health therapy (particularly physiotherapy and
occupational therapy) during inpatient rehabilitation and introduced the idea that providing

additional rehabilitation services may have benefits to patients and health services.

A systematic review was conducted to analyse the available evidence on the outcomes of
providing additional rehabilitation services. The aim of the review was to determine whether
providing additional physiotherapy services reduced length of stay and improved outcomes for
people with a variety of acute and sub-acute health conditions. Chapter 2 presents the systematic

review and meta-analysis.

Chapter 2 is presented in its published format (Peiris et al 2011):

Peiris CL, Taylor NF and Shields N (2011): Extra physical therapy reduces patient length of
stay and improves functional outcomes and quality of life in people with acute or subacute

conditions: a systematic review. Archives of Physical Medicine & Rehabilitation 92: 1490-1500.

11
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REVIEW ARTICLE (META-ANALYSIS)

Chapter 2: Systematic review

Extra Physical Therapy Reduces Patient Length of Stay and
Improves Functional Outcomes and Quality of Life in People
With Acute or Subacute Conditions: A Systematic Review
Casey L. Peiris, BPhys, Nicholas F. Taylor, PhD, Nora Shields, PhD

ABSTRACT. Peiris CL, Tayler NF, Shields N. Extra phys-
ical therapy reduces patient length of stay and improves func-
tional outcomes and quality of life in people with acute or
subacute conditions: a systematic review. Arch Phys Med
Rehabil 2011;92:1490-1500.

Objectives: To investigate whether extra physical therapy
intervention reduces length of stay and improves patient out-
comes in people with acute or subacute conditions.

Data Sources: Electronic databases CINAHL, MEDLINE,
AMED, PEDro, PubMed, and EMBASE were searched from the
earliest date possible through May 2010. Additional trials were
identified by scanning reference lists and citation tracking.

Study Selection: Randomized controlled trials evaluating the
effect of extra physical therapy on patient outcomes were
included for review. Two reviewers independently applied the
inclusion and exclusion criteria, and any disagreements were
discussed until consensus could be reached. Searching identi-
fied 2826 potentially relevant articles, of which 16 randomized
controlled trials with 1699 participants met inclusion criteria.

Data Extraction: Data were extracted using a predefined data
extraction form by 1 reviewer and checked for accuracy by
another. Methodological quality of trials was assessed indepen-
dently by 2 reviewers using the PEDro scale.

Data Synthesis: Pooled analyses with random effects model
to calculate standardized mean differences (SMDs) and 95%
confidence intervals (Cls) were used in meta-analyses. When
compared with standard physical therapy, extra physical ther-
apy reduced length of stay (SMD=-.22; 95% CI, —.39 to
—.05) (mean difference of 1d [95% CI, 0-1] in acute settings
and mean difference of 4d [95% CI, 0-7] in rehabilitation
settings) and improved mobility (SMD=.37; 95% CI, .05-.69),
activity (SMD=.22; 95% CI, 07-37), and quality of life
(SMD=48; 95% CI, .29-68). There were no significant
changes in self-care (SMD=.35; 95% CI, —.06-.77).

Conclusions: Extra physical therapy decreases length of stay
and significantly improves mobility, activity, and quality of
life. Future research could address the possible benefits of
providing extra services from other allied health disciplines in
addition to physical therapy.
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EDUCING PATIENT LENGTH of stay is a high priority

for health service providers, and a short length of stay is
considered to be an indicator of efficiency.’” In addition to
providing therapy, physical therapists have an important role in
acute hospitals and rehabilitation centers to assist with dis-
charge planning and to ensure that patients have adequate
mobility to be safely discharged. Extra physical therapy (PT),
defined as longer PT sessions or more frequent PT sessions,
may have a positive effect on patient outcomes. If the benefit of
providing extra PT outweighs the cost of providing this service,
it may contribute to increased health service efficiency so that
patients can achieve good functional outcomes earlier and
discharge can occur sooner. From a health service perspective,
it is important to determine whether extra PT services, pro-
vided to patients with a variety of health conditions, will
improve health service efficiency.

Previous studies have provided inconclusive or limited evi-
dence that extra PT may contribute to increased functional
gains.>> Observational data from 20 rehabilitation facilities
reported that functional gains were significantly, albeit weakly,
asgociated with therapy intensity (defined as total therapy time
divided by length of stay) and longer duration of rehabilita-
tion.® A systematic review by Kwaklkel et al” found that extra
exercise therapy time after stroke had a small positive effect on
activities of daily living (ADLs) and walking speed. The
Kwakkel review included trials that examined the effect of
specific therapy types (eg, facilitation exercise techniques
when added to standard PT) and was conducted more than 7
years ago. Brusco and Paratz* studied the effects of additional
PT given outside regular business hours, in a systematic review
of 9 trials. Their results were inconclusive, and the review
included poor-quality trials and a limited number of random-
ized controlled trials. Randomized controlled trials are pre-
ferred in systematic reviews of interventions because they are
the study design that has the least chance of bias.®’

Therefore, previous reviews have analyzed the effects of extra
exercise in stroke® and PT given outside business hours,” but we
were unable to locate any reviews that have synthesized data on
the effect of providing extra PT on length of stay and the outcomes
of patients with a variety of health conditions receiving T inter-
vention from a health service perspective. In recent years, new
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randomized controlled trials have been conducted that aim to
evaluate the effect of extra PT on a variety of conditions.

The primary aim of this review was to evaluate the current
evidence for providing extra PT time to people with an acute or
subacute condition to improve patient outcomes and reduce
length of stay.

METHODS

This review was conducted and reported with reference to
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines for high-quality report-
ing of systematic reviews and meta-analyses.

Identification and Selection of Trials

The search strategy combined search terms and synonyms
for 2 main concepts: PT and the amount of therapy (available
on request). The following electronic databases were searched
from the earliest date available until May 12, 2010: CINAHL,
MEDLINE, AMED, PEDro, PubMed, and EMBASE. Manual
scanning of reference lists of included studies and previous
systematic reviews and citation tracking (using Geogle Scholar
to track citations of included trials) were also conducted to
ensure all relevant trials were identified. Two reviewers
(C.LP, NFT) independently applied the inclusion and ex-
clusion criteria to the titles and abstracts of all captured trials,
and those that clearly did not meet the criteria were excluded.
Any disagreements were resolved by discussion between the 2
reviewers, and if consensus could not be reached, a third
reviewer was consulted. Where it was uncertain whether the
trial met the inclusion criteria, the full-text copies of the trials
were obtained for review.

Inelusion criteria. The trials had to be randomized con-
trolled trials comparing extra PT with a standard amount of PT
for adult patients (aged =18y, with no upper limit) after an
acute event, treated in an acute or rehabilitation setting. For the
purpose of this review, PT refers to any PT mterventlon as
described by the American Phys1ca1 Therapy Association.” We
excluded risk factor management in conditions such as hyper-
tension, obesity, osteoporosis, and heart diseage, ag well as the
evaluation of exercise protocols in healthy people, but included
trials that evaluated an acute exacerbation of a chronic condi-
tion receiving management in an acute or rehabilitation setting.
Experimental group intervention had to be delivered or super-
vised by a physical therapist and had to consist of an increased
amount (session length or frequency of sessions) of the same
intervention the comparison group was receiving. Trials were
excluded if they evaluated the effect of a specific therapy in
addition to usual FT (such as adding acupuncture, upper limb
exercises, or gait training), because it would be difficult to
determine whether any differences were due to the specific
therapy or receiving extra therapy. Trials were also excluded if
the comparison group did not receive any PT.

Assessment of Characteristics of Trials

Quality assessment of frials and risk of bias. All trials
were critically appraised for methodological quality and risk of
bias by 2 reviewers independently (C.L.P., N.F.T.) using the
PEDro scale.'® The PEDro scale based on the Delphi list
described by Verhagen et al,'! is an 11-item scale assessing
eligibility criteria, random allocation, concealed allocation,
similarity at baseline, participant blinding, therapist blinding,
assessor blinding, greater than 85% retention, intention-to-treat
analysis, between-group statistical comparisons and point mea-
sures, and measures of variability. Each item that is satisfied
according to standardized scoring criteria contributes 1 point to
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the total score (range, 0—10). The first item, which relates to
external validity, is not scored. The PEDro scale has demon-
strated evidence of val1d1ty as a measure of methodological
quality of clinical trials.'® Trials with a PEDro score of less
than 4 out of 10 are considered to be of lower quality.'?

Interrater agreement was recorded, and any disagreements
were resolved through discussion between the 2 reviewers. If
consensus could not be reached, a third reviewer was con-
sulted. Trials were not excluded based on their risk of bias.

Data extraction. We developed a data extraction form a
priori based on the Cochrane Consumers and Communication
Review Group’s data extraction template,* which was revised
to suit our review (available on request). The form was pilot-
tested on a random selection of 5 included trials and subse-
quently refined. One reviewer (C.L.P.) independently extracted
data, and the second reviewer (N.F.T.) checked extracted data
for accuracy. If any discrepancies were evident, the reviewers
referred back to the original trial report. Attempts were made to
contact the authors of any trial with missing data. Information
was extracted from each trial on participants’ characteristics
(age, sex), patient population (cardiac, neurologic, orthopedic),
and trial setting (acute, rehabilitation, inpatient, outpatient);
intervention (type, duration, frequency for experimental and
comparison group); outcomes (primary and secondary out-
comes, type of outcome measures, timing of assessment); re-
sults; adverse events; and patient satisfaction with the amount
of therapy received. Outcome measures were classified accord-
ing to the Infernational Classification of Functioning, Disabil-
ity, and Health domains of body function, activity, and partic-
ipation according to the description by Salter et al.'” Based on
Salter’s definition, measures of walking ability were consid-
ered measures of body function, and quahtiy -of-life measures
were considered to represent participation.

Data analysis.  Standardized mean differences (SMDs; effect
sizes) were calculated for the outcomes based on postintervention
means and the pooled estimate of postintervention SDs, by using
Hedges” g. Because it is necessary to use mean and SD values
when calculating the SMD, some values had to be transformed
using methods suggested by Hozo et al'® and Higging and
Green.!” Where outcome data were measured at different times in
the experimental and comparison groups depending on length of
stay, data were transformed to change per day (n=3 trials). The
earliest available data were used for calculation of SMDs (as this
would be less subject to other variables such as time and addi-
tional therapy outside the trial), unless it was suggested that an
outcome measure was more suited to a longer time frame (eg,
extended ADL score, which is used to assess a pemon s ability
when he/she has been discharged home after a stroke'®). Where
weighted means were calculated, these were weighted according
to participant numbers in each trial.

Meta-analyses were performed with a random-effects model
for outcomes using inverse variance methods (RevMan, Ver-
sion 5.0).* The strength of the SMD was determined descrip-
tively according to Cohen,'® with 0.2 considered small, 0.5 as
moderate, and 0.8 as a large effect. Trial results data were only
pooled if they fitted into common functional outcome catego-
ries of length of stay, walking ability, activity, self-care, and
quality of life.

Statistical heterogeneity was assessed using the I” statistic,
with values of more than 50% representing substantial levels of
heterogeneity.”® Where substantial levels of heterogeneity were
present, subgroup analyses were performed post hoc to attempt
to explain the heterogeneity—for example, by separating acute
from rehabilitation trials and participants with stroke from
participants with other diagnoses. Sensitivity analyses were
conducted to confirm results of meta-analyses if 1 trial con-
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Fig 1. Flow of trials through the review.
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tributed more than 50% weight to the overall effect size or if
certain trial properties brought the risk of bias (eg, poor quality,
not using intention-to-treat analyses or other concurrent inter-
ventions). To assess the risk of publication bias, [unnel plots
were drawn if there were 10 or more (rials in a mela-analysis
(as tests for funnel plot asymmetry only have sufficient power
when there are at least 10 (rials). 1

RESULTS

Study Selection

The database search yielded a total of 2823 smdies. Three
addifional studies were identified through reference scanning and
citation tracking 2% After removal of duplicates, 1929 studies
were screened on title and abstract. There was substantial agree-
ment between reviewers on which trials did and did not fulfill
inclusion criteria (x=.72; 95% confidence interval [CI], .60-.85).
Full-text copies of 43 trials were retrieved for closer examination.
Of these, 27 were excluded (appendix 1). When evaluating the
full-text trials, there was almost perfect agreement between the 2
reviewers on which trials were (o be included or excluded (x=.95;
95% CI, .86-1.00). Consensus was reached to retain a total of 16
trials for inclusion in the review (fig 1).

Characteristics of Included Trials

Methods. All 16 trials in the review were randomized
controlled trials published in English. The included trials had a
mesn PEDro score of 6.5 out of 10, ranging from 4%° to 82428
One trial’® blinded participants to group allocation by ran-
domly assigning them to different wards where therapy time
differed. Nine trials used intention-to-treat analysis, and 10 had
concealed allocation and assessor blinding. All trials had ran-
dom allocation and groups that were similar at baseline, and
reported between-group differences. There was substantial
agreement between reviewers when rating individual items on
the PEDro scale (1k=.75; 95% CI, .64-.85).

Participants. The review included 1699 participants (47%
women), of whom 808 received extra PT. Participants had a
weighted mean age of 69.8 years. T'en (rials evaluated patients
with aneurologic diagnosis including adults with stroke (n=8),
adults with multiple sclerosis during acute relapse in an acute
setting (n=1), and a mixed cohort of adults with neurologic
conditions such as stroke and traumatic brain injury (n=1).
Two trials evaluated patients with a cardiovascular diagnosis of
post—coronary artery bypass surgery. Three trials evaluated
patients with an orthopedic diagnosis including adults with
total hip joint replacement (n=1}, total knee joint replacernent
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(n=1), and after hip fracture (n=1). One (rial evaluated a
mixed rehabilitation population (table 1).

Intervention. In all trials, the experimental group received
more PT than the comparison group. This was achieved in a
variety of ways: exira sessions, longer sessions, or both extra
and longer sessions (see table 1). Five trials did not specify
how extra PI' was delivered. Participants in the experimental
group received a weighted mean of 19 minutes of extra PT per
day (interquartile range, 15-30min) (see table 1). Participants
in 3 trials received both extra Pl and extra occupational ther-
apy. Interventions varied depending on the participants’ health
condition, but all trials reported individualized (reatments
based on usual care.

Outcomes measures. The body function (or impairment)
measures used were highly variable and included range of
motion, strength, vital capacity, and dexterity measures. How-
ever, 7 studies included measures of walking ability (6-min
walk test, gait velocity, and Lindmark motor assessment-mo-
bility). Measures related to activity limitations were separated
info 2 groups: self-care measures (FIM and Barthel Index) and
ADLs (Human Activity Profile, Activity Index, sit to stand,
Timed Up and Go test, Berg Balance, and various measures of
ADL scores). Quality-of-life measures used were the EuroQOL
and the Medical Outcomes Study 36-Itemn Short-Form Health
Survey (SF-36). The physical function domain of the SF-36
was chosen for analysis because it has demonstrated sufficient
responsiveness and high internal consistency and retest reli-
ability in FT intervention trials after stroke™ and in orthopedic
conditions.*

Effects of Extra Physical Therapy

Attempts, via e-mails, were made to contact authors for
missing data; no response was received in 2 instances, and
information was not available in 1 instance. Therefore, all data
were oblained [rom published results.

Length of stay. When compared with standard PT in &
trials (n=920), extra PT reduced length of stay by a small but
significant amount (SMD=—.22; 95% CL —.39 1o —.05; =
32%;) (fig 2). On subgroup analysis, this equaled (o a reduction
in length of stay of 4 days (95% CI, 0-7; I*=0%) in rehabil-
itation settings and 1 day (95% CI, 0-1; 12—55%_) m acute
settings. Weighted mean length of stay was 7 days for partic-
ipants in acute hospitals and 45 days for those in rehabilitation.

Body function. When compared with standard Pl in 7
trials (n=663), extra PT significantly improved walking ability
(SMD=37; 95% CI, .05-.69; ?=71%) (fig 3). There was a
moderate to large degree of heterogeneity in the analysis.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, R m, 95% CI IV, Random, 95% CI
Brusco 2007 212 14 130 244 159 132 225% -0.21[-0.46, 0.03] —=
Craig 2003 345 12 20 48 31 20 61% -0.56 [-1.20, 0.07] B
GAPS 2004 45 298 35 54 43 35 90% -0.24 [-0.71, 0.23] —
Hirschhom 2008 6 15 31 707 30 84% -0.84[-1.36,-031] ————
Lenssen 2006 41 08 2 45 13 22 67% -0.35 [-0.95, 0.25] —
Slade 2002 821 5334 75 871 5334 66 16.1% -0.09 [-0.42, 0.24] —
Stockion 2009 8 33 30 82 28 27 85% -0.07 [-0.59, 0.45] . E—
Van der Peijl 2004 7 1 134 7022 112 218% 0.00 [-0.25, 0.25] —
Total (35% CI) 476 444 100.0%  -0.22 [-0.39, -0.05] L

Heterogeneity: Tau® = 0.02; Chi* =10.30, df =7 (P =0.17); F = 32%
Test for overall effect: £ =2.54 (P = 0.01)

\ 4
T T

0.5 1

Favours comparison

L |
T T
-1 -0.5
Favours expermental

Fig 2. SMD (95% CI) for effect of extra PT on length of stay by pooling data from 8 trials (n=920).
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Experimental Comparison Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean 8D Total Weight IV, Random, 85% CI IV, Random, 85% CI
Brusco 2007 33 14 8g 3 1.2 93 19.1% 0.23[-0.08, 0.52] T %
GAPS 2004 74 33 32 7 35 34 15.0% 0.12 [-0.37, 0.60] I - A
Hirschhorn 2008 74 14 30 539 129 23 13.1% 1.47 [0.8%, 2.05] ——
Lenssen 2006 29.3 107 21 229 132 22 12.5% 0.52 [-0.09, 1.13] T =
Parfridge 2000 48.2 32 33 399 289 22 13.8% 0.29[-0.25, 0.84] -1 =
Richards 1993 21.8 9 6 225 148 8 6.6% -C.05[-1.11,1.¢1]
Van der Peijl 2004 12.2 14 134 121 15 112 19.9% 0.07 [-0.18,0.32] -
Total (25% CI} 345 320 100.0% 0.37 [0.05, 0.69] i
Heterogeneity: Tau? = 0.12; Chi? = 20.46, df = 6 (P = 0.002); 12 =71% |1 _Ui R 015 %

Test for overall effect: Z = 2.25 (P = 0.02)

Favours comparison  Favours experimental

Fig 3. SMD (95% CI) for effect of extra PT on walking ability by pooling data from 7 trials (n=665).

When 1 trial®! with a very large positive effect was removed in
a sensitivity analysis, a smaller effect resulted (SMD=.17;
95% CI, .01-33; >=0%).

Activity. When compared with standard PT in 8 trials
(n=1001), extra PT did not have a significant effect on mea-
sures of self-care (SMD=.35; 95% CI, —.06-.77; 12:89%)
(fig 4). There was a large degree of heterogeneity in the data.
A subgroup analysis of the 2 trials (n=166) that included both
extra PT and extra occupational therapy resulted in a moderate,
szigniﬁcant effect on self-care (SMD=.51; 95% CI, .20-.82;
I"=0%).

When compared with standard PT in 9 trials (n=724), extra
PT resulted in a small, but significant increase in measures of
activity (SMD=.22; 95% CI, .07-37; ’'=4%) (fig 5). In ad-
dition, 2 trials reported activity data that were not expressed as
means and SDs and, therefore, could not be included in the
meta-analysis. Van der Peijl et al’® assessed the achievement of
functional activity milestones daily in participants who under-
went coronary artery bypass graft surgery. The extra PT group
achieved 4 clinical activity milestones (bed to chair, walking in
room, walking in the ward, and attending the exercise group)
significantly faster than the participants receiving standard PT.
Bernhardt et al** assessed disability levels in participants with
stroke on the Modified Rankin Scale. The odds of a good
outcome (according to Modified Rankin Scale scores) were
greater in the extra PT group than in the standard PT group at
3, 6, and 12 months.

Participation. When compared with standard PT in 4 trials
(n=424), extra PT resulted in a moderate and significant in-
crease in quality of life (SMD=48; 95% CI, .29-.68; 12:0%)
(fig 6). Because 1 trial”> was weighted heavily, we did a

sensitivity analysis to confirm the results. With Brusco et al”®

excluded, there was still a moderate and significant improve-
ment in quality of life (SMD=.45; 95% CI, .07-.83; F=31%).

Safefy. The presence or absence of adverse events was
recorded in 8 trials. Seven reported there was no significant
difference between groups in the number of adverse events.
One trial®® reported significantly fewer nonserious adverse
events in individuals with stroke receiving extra PT when
compared with those receiving standard PT (61 adverse events
in the experimental group [n=38], 76 in the comparison group
[n=33]; P=.04). Mortality rates were recorded in 11 trials.
There were no significant differences in mortality rates be-
tween groups in any trials. Fall rates were reported in 2 trials.
Bischoff-Ferrari et al®® reported that extra PT significantly
reduced the rate of falls by 25% (95% CI, —44% to —1%) in
the 12 months after hip fracture. Bernhardt®* reported no dif-
ference in fall rates between groups of people with stroke.

Patient satisfaction. Two trials reported on levels of pa-
tient satisfaction. After total knee joint replacement,”’ partici-
pants reported high levels of satisfaction in both the standard
PT and the extra PT groups. After coronary artery bypass graft
surgery,” significantly more participants in the extra PT group
were safisfied with treatment compared with the standard PT
group.

Subgroup analyses investigating the differences between
acute and rehabilitation settings showed similar magnitudes of
SMD compared with the overall meta-analyses but wider Cls
because of the smaller sample sizes for walking ability, self-
care, activity, and quality of life (table 2). Sensitivity analyses
removing the 3 trials that also included extra occupational
therapy showed similar pooled SMDs for length of stay, walk-

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 8D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Brusco 2007 53 07 13C 45 0.6 132 14.3% 1.22[0.96, 1.49] =
Craig 2003 17.2 23 20 158 2.6 20 11.2% 0.56 [-0.07, 1.19] T =
GAPS 2004 146 34 33 141 37 34 12.6% 0.14 [-0.34, 0.62] ™
Lincoln 1999 12 59 94 13 5.2 85 14.2% -0.18 [-0.46, 0.11] -
Richards 1993 233 166 € 26.8 185 8 7.68% -0.18 [-1.25, 0.88]
Slade 2002 0.8 02 67 0.7 0.2 59  13.6% 0.50[0.14, 0.85] — s
Stockion 2009 -2856 78 30 -32.2 6.9 27 12.2% 0.50 [-0.03, 1.03] e
Van der Peijl 2004 238 17 134 237 1.8 112 14.4% 0.06 [-0.19, 0.31] -
Total (5% Cl} 514 487 100.0% 0.35 [-0.06, 0.77] R o
Heterogeneity: Tau? = 0.29; Chi2 = 63.27, df = 7 (P < 0.00001); I* = 89% '1 -0: PR 0:5 1'

Test for overall effect: Z =1.68 (P =0.09)

Favours comparison  Favours experimental

Fig 4. SMD ({95% Cl) for effect of extra PT on self-care by pooling data from 8 trials (n=1001).
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Brusco 2007 11 102 7% g8 7.7 87 22.8% 0.13[-0.17, 0.44] T
Craig 2003 €7.9 134 20 816 17.8 20 57% 0.39[-0.23,1.02]
GAPS 2004 278 128 32 222 M 34 9.3% 0.45[-0.04, 0.94] 7
Lincoln 1899 15 8.1 94 13 183 g6 25.7% 0.13[-0.15,0.42] —1
Partridge 2000 -48 3.3 13 -38 28 24 4.9% -0.33[-1.01,0.35]
Richards 1993 40 16.1 6 284 187 8 1.9% 0.5 [-0.50, 1.68] »
Sivenius 1985 21 83 41 183 9.8 33 10.2% 0.52[0.05,0.98] - —
Smith 1981 -188 M7 41 -186 13.9 40 11.6% 0.01[-0.43, 0.44] ——
Stockion 2009 -285 7.6 30 -322 6.8 27 8.0% 0.50 [-0.03, 1.03] T ™= -
Total (95% CI) 356 368 100.0% 0.22 [0.07, 0.37] ’

. : . . . :
Heterogeneity: Tau®=0.00; Chi®*=82%, df=8(P=041); P =4% _'1 -OI.5 B 0:5 ,']

Test for overall effect: Z =2.82 (P =0.005)

Favours comparison  Favours experimental

Fig 5. SMD (95% Cl) for effect of extra PT on activity by pooling data from 9 trials {n=724).

ing ability, activity, and quality of life when compared with the
overall analysis (see table 2). Another sensitivity analysis was
conducted excluding the 7 trials that did not use intention-to-
treat analysis. Again, results were of similar magnitude to the
overall analysis (see table 2). A subgroup analysis comparing
stroke with other participant populations showed similar SMDs
and Cls for length of stay, activity, and quality of life, but
reduced SMDs for walking ability and self-care (see table 2).

DISCUSSION

The results of this systematic review provide evidence from
16 randomized controlled trials, with 1699 participants, that
extra PT reduces length of stay and improves the rate of
improvement in walking ability, activity, and quality of life,
but not self-care in people with acute or subacute conditions.
Previous reviews focused on stroke” or PT given outside busi-
ness hours* and inchuded trials that were not randomized and
controlled. The results of this systematic review are similar to,
but the effect sizes are larger in magnitude than those reported
in the review by Kwakkel® where augmented exercise im-
proved performance of ADLs (standard effect size, .13; 95%
CI, .03—.23) and increased walking speed (standard effect size,
19; 95% CI, .01-.36). Our results differ from the results of
Brusco and Paratz,* who were unable to conclude that extra PT
given outside business hours was effective in decreasing length
of stay or improving patient discharge mobility status. These
results add new evidence to previous reviews by evaluating the
effect of extra PT on length of stay, incorporating recent
randomized controlled trials and including patients across a
broad range of health conditions. The results of this review and
meta-analyses are valuable because almost all the individual
trials included did not demonstrate statistically significant ef-

fects of extra PT, but when pooled in meta-analyses the results
were significant. From a health service and health manager’s
perspective, these results are applicable and relevant because
they show that providing extra PT services in acute or rehabil-
itation settings may be beneficial for patients with a variety of
acute or subacute health conditions.

In our review, it appears that an extra 19 minutes of PT per
day was needed to achieve the benefits of reduced length of
stay and an increased rate of improvement in mobility, activity,
and quality of life. This extra PT could be provided through
longer sessions, more sessions in a day, or extra sessions on the
weekend. However, the provision of extra PT means higher
costs, and the decision regarding whether to provide extra PT
depends on whether the benefits of extra PT outweigh the costs.
It is hard to draw definitive conclusions on whether the im-
provements in mobility, activity, and quality of life found in
this review are sufficient to justify the higher costs of providing
these services. However, we have provided evidence that extra
PT may reduce acute hospital length of stay by 1 day and
rehabilitation length of stay by 4 days in patients with a variety
of health conditions such as stroke and after coronary artery
bypass graft surgery, hip or knee joint arthroplasty, and hip
fracture.

The average cost of 1 day in an acute hospital is approxi-
mately U.S. $1237.3" Our review indicates that extra PT may
reduce length of stay, and although a formal cost analysis that
should include consideration of health utilization costs after
discharge has not been completed, this may lead to cost sav-
ings. The implications of such reductions in length of stay are
significant for the patient, the health service, and for the com-
munity. [t means that the individual can return to the commu-
nity sooner, that individuals may not have to wait so long for

Experimental Comparison Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Brusco 2007 32 1 130 27 1 132 620% 0.50 [0.25, 0.74] ——
Craig 2003 38.7 244 20 367 299 20 9.8% 0.07[-0.55, 0.69] ———
GAPS 2004 62.3 246 29 518 235 32 14.5% 0.43[-0.08, 0.94] T &
Hirschhorm 2008 9.2 4 31 64 3.1 30 13.8% 0.77[0.25, 1.29] -
Total (95% CI) 210 214 100.0% 0.48 [0.29, 0.68] ’

H 3 2 = . 2= = = 2= 0, 3 3 } }
Heterogeneity: Tau® = 0.00; Chi*?=2.91, df = 3(P = 0.41); = 0% 11 _015 5 055 4

Test for overall effect: Z = 4.91 (P < 0.00001)

Favours experimental  Favours control

Fig 6. SMD {95% Cl) for effect of extra PT on quality of life by pooling data from 4 trials (n=424).
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Table 2: Sensitivity or Subgroup Analyses Standardized Mean Difference (85% Cls)

Acute Setting

Subacute Setting
Outcome Total (n=16}* {n=6J% {n="10}¥

Trials With Extra
Physiotherapy Only (Mo
Extra OT} (n=13)*

Trials That Used
ITT Analyses
(n=9}¥

Other Populations
{All Except Stroke)
(n=38}*

Stroke Populations
(n=8)%

Length of stay —22(—39to —05) —18{—36to 0) —32(—.66t0 —.02)

Mobility 37 (.05 to .89} .20{—.05t0 .45} .43({—.08101.01)
Activity 22 (.07 to 37} 20,03 t0 .36} 27 (—.1310 .68)
Self-care 35 (.06t 77} AR {2710 1.12) 23 (—.07 10 .53)
Quality of life A8 {29to 68) A9{26t0 71) (- 24t0113)

—23{—44to —02)

—.25(—4to —07) —24(—71to—23) —23(—42t0—.03)

37 (.05 to .69) 56(.01t01.10) A7 (=17 to 51} 52{.02te 1.01}
24{.06 to .43} .28(.04t0 .51} 20({=02t0 43} 25(.01to .49)
29(—25t0 53) 61 (10t01.31) =10{-24t0 14 57{.06t0 1.08}
53 (33 to .73) 53 (.33to 75} 42 {—.08to 94} 49{19t0 .78}

Abbreviations: ITT, intention-to-treat; OT, occupational therapy.
#Number of trials.

a bed, that the health service can treat more patients, and that
there may be considerable cost savings for the community.
Future research could also investigate the most cost-effective
way of providing the extra FT, whether it is longer sessions,
extra sessions during the day, or extra sessions on the weekend
or after hours,

A likely explanation for why extra PT has significant effects
on improving walking ability and activity is that PT interven-
tions have a central focus on analyzing and solving problems of
movement. Extra PT helps provide the repetitive practice re-
quired for motor skill learning and neuroplasticity, and mini-
mizes the negative effects of inactivity that include reduced
fitness, muscular atrophy, and even loss of joint range. This is
consistent with the foundations of PT practice: a central focus
on movement, sound knowledge, clinical reasoning skills, and
virtues such as caring and providing empathy.>> As the attain-
ment of sufficient levels of physical mobility plays a role in
determining when a person is ready for discharge, this provides
a possible explanation for the ebserved reduction in length of
stay.

%he improvements in quality of life may partially be ex-
plained by our use of the physical function domain of the SF-36
in our analyses, which is more responsive to P interventions
than other quality-of-life domaing. Extra PT may have also
contributed to increased quality of life through physical ther-
apists helping to solve problems of mobility and their virtues of
caring, acting as a moral agent, and providing empathy.*> For
health-related quality-of-life measures, an effect size of 0.5 ig
considered a clinically significant change.* The results of our
meta-analysis appear to reflect a clinically significant change in
quality of life. Extra PT did not have a significant impact on
self-care. There were, however, statistically significant im-
provements in self-care when we analyzed the participants
receiving both extra PT and extra occupational therapy, as
occupational therapists’ interventions are more involved in the
attainment of independent self-care skills.

A strength of this review is that it follows the PRISMA
guidelines for high-quality reporting of systematic reviews and
meta-analyses.® Rigorous subgroup and sensitivity analyses
confirmed the strength of the results, which do not appear to be
biased by occupational therapy intervention, trials not using
intention-to-treat analysis, different settings, and different di-
agnoses. It includes all recent and relevant randomized con-
trolled trials. It is clinically achievable, as the provision of an
extra 19 minutes of PT per day is possible in the clinical
setting.

Study Limitations

A limitation of this review is that relevant data were not
reported in some trials and therefore could not be included in
meta-analyses. A number of our meta-analyses demonstrated
statistical heterogeneity. However, to account for this we con-
ducted subgroup and sensitivity analyses as appropriate. The

19

inclusion of 3 trials that included both extra occupational
therapy and PT could also be viewed as a limitation because in
these trials, any changes cannot be attributed to the provision of
extra PT alone. However, our sensitivity analyses demonstrated
that adding extra occupational therapy in addition to extra FT
resulted in improved self-care but made no difference to the
other outcomes. The review included diverse conditions and
settings, which could be viewed as a limitation. We thought
that it was important to have this diversity, as it reflects clinical
practice from a health service perspective where managers
have to make decisions about whether to provide extra PT
services in a setting that includes patients with a variety of
health conditions. In addition, multiple subgroup and sensitiv-
ity analyses were conducted to account for this variation.
Another possible limitation is that the average length of stay of
included rehabilitation trials was 45 days, which may not
reflect current practice. These data may have been skewed by
2 included trials®®?” with long lengths of stay conducted in
neurologic rehabilitation wards. However, a similar reduction
in length of stay was also achieved in a rehabilitation trial with
a shorter length of stay.”® Future research could address the
possible benefits of providing extra services from other allied
health disciplines in addition to PT, and explore the possibility
of a dose-response relationship for the amount of extra therapy
provided.

CONCLUSIONS

This systematic review has demonstrated that extra PT leads
to small to moderate statistically significant reductions in
length of stay that may be clinically significant for patients, the
health service, health insurance premium payers, taxpayers,
and the community. Also, our review has demonstrated that
extra PT resulted in increased rates of improvement in walking
ability, activity, and quality of life across acute and rehabilita-
tion settings in patients with a variety of health conditions. An
extra 19min/d per inpatient are required to achieve these ben-
efits.

APPENDIX 1: EXCLUDED TRIALS

Trial

Reason for Exclusion

Allison et al*® Evaluates a specific therapy: additional
standing practice

Borello-France et Chronic condition/risk factor management:

| urinary incontinence
Britton et al*® Evaluates a specific therapy: sit-to-stand
exercises
Chang et al*® Evaluates a specific therapy: vestibular-

stimulated exercise program
Evaluates a specific therapy: additional
treadmill training

de Lateur et al¥’
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APPENDIX 1: EXCLUDED TRIALS (Cont’d)

Trial

Reason for Exclusion

de Morton et al*
Donald et al*®

Dromerick et al*®

Fang et al®*

Gilbey et al®?

Giovannelli et al*®

Grasel ot al>*

Haines et al*
Howe et al®®

Kammerlind et al®’

Kim et al®

Klaber Moffett et
3'59

Kwakke! et al®

Langhammer et al®

Mosely et al®®

Ntoumenopoulos
and Greenwood®

Platz et al®

Rau et al®

Rodgers et al®®

Ruff et al

Sunderland et al®’

Winett et al®®

Evaluates a specific therapy: additional
exercise program

Evaluates a specific therapy: additional leg-
strengthening exercises

Intervention not delivered/supervised by
physical therapist: treatment delivered by
an occupational therapist

Evaluates a specific therapy: constraint-
induced movement therapy

Inadequate control group: comparison
group did not receive PT

Evaluates a specific therapy: additional
presurgery and postsurgery exsrcise
programs

Inadequate control group: comparison
group did not receive PT

Intervention not delivered/supervised by PT
treatment delivered by nursing
staff

Evaluates a specific therapy: additional
exercise program aimed at reducing falls

Evaluates a specific therapy: lateral weight
transference in sitting

Inadequate control group: comparison
group did not receive PT

Chronic condition/risk factor management:
blood lipid levels in coronary heart
disease

Inadequate control group: usual PT vs brief
therapy using cognitive behavioral
principles

Evaluates a specific therapy: upper limb
emphasis vs lower limb emphasis

Inadequate control group: comparison
group did not receive PT

Evaluates a specific therapy: standing
exercise vs sitting and lying exercise

Not a randomized controlled trial: quasi-
randomized controlled trial

Evaluates a specific therapy: upper limb
therapy

Inadequate control group: comparison
group did not receive PT

Evaluates a specific therapy: upper limb
therapy

Not a randomized controlled trial: quasi-
randomized controlled trial

Evaluates a specific therapy. intensive
upper limb therapy and use of
behavioral methods

Not a randomized controlled trial

1. Borghans [, Heijink R, Kool T, Lagoe RI, Westesrt GP. Bench-
marking and reducing length of stay in Dutch hogpitals. BMC

References

Health Serv Res 2008,8:220-9.
2. Clarke A, Rosen R. Length of stay. How short should hospital care
be? Eur I Public Health 2001;11:166-70.

3. Chen CC, Heinemann AW, Granger CV, Linn RT. Functio-
nal gains and therapy intensity doring subacute rehabilitation:
a study of 20 facilities. Arch Phys Med Rehabil 2002;83:

1514-23.

Arch Phys Med Rehabil Vol 92, September 2011

20

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22:

23.

24,

Chapter 2: Systematic review

PATIENT OUTCOMES, Peiris

. Brusco NK, Paratz J. The effect of additional physiotherapy to

hospital inpatients outside of regular business hours: a systematic
review. Physiotherapy 2006,22:291-307.

. Kwakkel G, van Peppen R, Wagenaar RC, et al. Effects of

augmented exercise therapy time after stroke: a meta-analysis.
Stroke 2004;35:2529-39.

. Sackett DL, Straus SE, Richardson WS, Rosenburg W, Haynes

RB. Evidence-based medicine. Edinburgh: Churchill Livingstone;
2000.

. Moher D, Jadad AR, Nichol G, Penman M, Tugwell P, Walsh S.

Assessing the quality of randomized controlled trials: an annotated
bibliography of scales and checklists. Control Clin Trials 1995,
16:62-73.

. Liberati A, Altman DG, Tetzlaff I, et al. The PRISMA statement

for reporting systematic reviews and meta-analyses of studies that
evaluate health care interventions: explanation and elaboration.
I Clin Epidemiol 2009,62:e1-34,

. Anonymous. Who are physical therapists, and what do they do?

Phys Ther 2001;77:1177-87.

. Centre for Evidence-Based Physiotherapy 2010. The physiother-

apy evidence database (PEDro). Available at: www.pedro.org.an.
Accessed June 14, 2010. The physiotherapy evidence database
(PEDro) scale items. Centre for Evidence-Based Physiotherapy;
2010.

Verhagen AP, De Vet H, De Bie R, et al. The Delphi list: a criteria
list for quality assessment of randomized controlled clinical trials
for conducting systematic reviews developed by Delphi consen-
sus. ] Clin Epidemiol 1998;5:1235-41.

de Morton NA. The PEDro scale is a valid measure of the
methodological quality of clinical trials: a demographic study.
Auvst J Physiother 2009;55:129-33.

Maher CG. A systematic review of workplace interventions to
prevent low back pain. Aust J Physiother 2000,46:259-69.
Cochrane Collaboration. Data extraction template for Cochrane
reviews 2010, Available at: www latrobe.edu.an/chep/cochrane/
resources. Accessed May 3, 2010.

Salter K, Jutai IW, Teasell R, Foley NC, Bitensky J. Issues for
selection of outcome measures in stroke rehabilitation: ICF Body
Functions. Disabil Rehabil 2005;27:191-207.

Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and vari-
ance from the median, range, and the size of a sample. BMC Med
Res Methodol 2005;5:13.

Higgins IPT, Green S, editors. Cochrane Handbook for System-
atic Reviews of Interventions Version 5.0.2, The Cochrane Col-
laboration 2009. Available at: www.cochrane-handbook.org. Ac-
cessed May 10, 2010

Nouri FM, Lincoln NB. An extended activities of daily living
scale for stroke patients. Clin Rehabil 1987;1:301-5.

Cohen I. The statistical power of abnormal-social psychologi-
cal research: a review. J Abnorm Soc Psychol Res 1962;65:
145-53.

Higgins J, Thompson S, Deeks J, Altman DG. Measuring incon-
sistency in meta-analyses. BMIT 2003;327:557-60.

Richards CL, Malonin F, Wood-Dauphinee 5, Williams JI,
Bouchard TP, Brunet D. Task-specific physical therapy for opti-
mization of gait recovery in acute stroke patients. Arch Phys Med
Rehabil 1993,74:612-20.

Ruff RM, Yarnell S, Marinos JM. Are stroke patients discharged
sooner if in-patient rehabilitation services are provided seven v six
days per week? Am J Phys Med Rehabil 1999,78:143-6.

Smith DS, Goldenberg E, Ashburn A, et al. Remedial therapy after
stroke: a randomised controlled trial. Br Med J (Clin Res Ed)
1981;282:517-20.

Bernhardt I, Dewey H, Thrift A, Collier I, Donnan G. A very early
rehabilitation trial for stroke (AVERT): phase II safety and fea-
sibility. Stroke 2008;39:390-6.



28.

26.

27T,

33,

34,

35.

36.

37.

38.

39,

40.

41.

42,

EXTRA PHYSICAL THERAPY IMPROVES PATIENT OUTCOMES, Peiris

Brusco NK, Shields N, Taylor NF, Paratz ]. A Saturday physio-
therapy service may decrease length of stay in patients undergoing
rehabilitation in hospital: a randomised controlled trial. Awst J
Physiother 2007;53:73-81.

(lasgow Augmented Physiotherapy Study. Can angmented phys-
iotherapy inpul enhance recovery of mobilily afler stroke? A
randomized controlled trial [with consumer sunmary]. Clin Re-
habil 2004;18:529-37.

Lenssen AF, Crijns YH, Waltje EM, et al. Efficiency of immediate
postoperative inpatient physical therapy following total knee ar-
throplasty: an RCT. BMC Musculoskelet Disord 2006;7:71.

. Partridge C, Mackenzie M, Edwards S, el al. Is dosage of phys-

iotherapy a critical factor in deciding patterns of recovery from
stroke: apragmatic randomized controlled trial. Physiother Res Int
2000,5:230-40.

. Domnan PI, Slattery 1, Farell B, Dennis M, Sandercock P. Qualitative

cornparison of the reliability of health status assessments with the Euro-
QOL and 5F-36 questionnaires after stroke. Stroke 1998;2%:63 8.

. Aitken DM, Bohannon RW. Functional independence measure

versus short form-36: relative responsiveness and validity. Int J
Rehabil Res 2001;24:65-8.

. Hirschhom AD, Richards D, Mungovan 8, Momis NR, Adams L. Su-

pervised moderate infensity exercise improves distance walked at hospi

tal discharge following coronary artery bypass graft surgery—a ran
domised controlled trial. Heart Lung Circ 2008;17:129-38.

. van der Peijl ID, Vliet Vlieland TP, Versteegh MI, Lok II,

Munneke M, Dion RA. Exercise therapy afler coronary artery
bypass grafl surgery: a randomized comparison of a high and
low frequency exercise therapy program. Ann Thorac Surg
2004,77:1535-41.

Bischoff-Ferrari HA, Dawson-Hughes B, Platz A, et al. Effect
of high-dosage cholecaleiferol and extended physiotherapy on
complications after hip fracture. Arch Intern Med 2010;170:
813-20.

Candrilli S, Mavskopf J. How much does a hospital day cost?
Proceedings of the 11" Annual International Meeting of the
International Society for Phammacoeconomics and Outcomes
Research; 2006 May 20-24, Philadelphia, PA. Available at:
www.rtihs.org. Accessed November 11, 2010,

Jensen GM, Gwyer J, Hack L, Shepard K. Expertise in physical
therapy practice. Boston: Buotterworth-Heinemann; 1999,
Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in
health related quality of life. The remarkable vniversality of half
a standard deviation Med Care 2003:41:582-92,

Slade A, Tennant A, Chamberlain A. A randomised controlled
trial to determine the effect of intensity of therapy upon length of
stay in a neurological rehabilitation setting. ] Rehabil Med 2002;
34:260-6.

Craig I, Young CA, Ennis M, Baker G, Boggild M. A randomised
controlled trial comparing rehabilitation against standard therapy
in multiple sclerosis patients receiving intravenous steroid treat-
ment. J Neurol, Neurosurg, Psychiatr 2003,74:1225-30.

Lincoln NB, Parry RH, Vass CD. Randomized, controlled trial to
evalvale increased intensity of physiotherapy teatment of anm
function after stroke, Stroke 1999;30:573-9,

Martinsson L, Eksborg S, Wahlgren NG. Intensive early physio
therapy combined with dexamphetamine treatment in severe
siroke: a randomized, controlled pilot study. Cerebrovasc Dis
2003:16:338-45.

Sivenivs J, Pyorala K, Heinonen OF, Salonen JT, Riekkinen P.
The significance of intensity of rehabilitation of stroke — a con
trolled trial. Stroke 1985;16:928 31.

Stockton KA, Mengersen KA. Effect of multiple physiotherapy
sessions on functional outcomes in the initial postoperative period
after primary total hip replacement: a randomized controlled trial.
Arch Phys Med Rehabil 2009;90:1652-7.

21

43,

45,

46.

47,

48,

49,

50.

51.

L

53.

54.

55.

56.

37

58.

59.

Chapter 2: Systematic review

1499

Allison R, Dennett R. Pilot randomized controlled trial to assess
the impact of additional supported standing practice on functional
ability post stroke [with consumer summary]. Clin Rehabil 2007;
21(7):614-9,

. Borello-France DF, Downey PA, Zyczynski M, Rause CR,

Borello France DF, Downey PA, et al. Continence and guality
of -life outcomes & months following an intensive pelvic-floor
muscle exercise program for female stress urinary incontinence: a
randomized trial comparing low- and high-frequency maintenance
exercise. Phys Ther 2008:88:1545-53.

Britton E, Harrds N, Turton A. An exploratory randomized con-
trolled irial of assisted practice for improving sit-to-stand in stroke
patients in the hospital setting [with consumer summary]. Clin
Rehabil 2008,22:458-68.

Chang W, Yang Y, Hsu L, Chern C, Wang R. Balance improve-
ment in patents with benign paroxysmal positional vertigo. Clin
Rehabil 2008,22:338-47.

de Lateur BJ, Magyar Russell G, Bresnick MG, Bernier FA, Ober
M5, Krabak B, et al. Augmented exercise in the treatment of
deconditioning from major burn injury. Arch Phys Med Rehab
2007;88(12 Suppl 2):518-23,

de Morton NA, Keating JL, Berlowitz DJ, Jackson B, Lim WK,
Additional exercise does not change hospital or patient outcomes
in older medical patients: a controlled clinical trial. Auvst J Phys
iother 2007,53(2):105-11.

Donald IP, Pitt K, Armstrong E, Shuttleworth . Preventing falls
on an elderly care rehabilitation ward [with consumer summary].
Clin Rehabil 2000;14:178-85.

Dromerick AW, Lang CE, Birkenmeier RL, Wagner JM, Miller
IP, Videen TO, et al. Very Early Constraint-Induced Movement
during Stroke Rehabilitation (VECTORS): A single-center RCT.
Newrology 2009;73:195-201.

Fang Y, Chen X, Li H, Lin J, Huang R, Zeng I. A stody on
additional early physiotherapy after stroke and factors affecting
functional recovery [with consumer summary]. Clin Rehabil
2003;17.608-17.

Gilbey HI, Ackland TR, Wang AW, Morton AR, Trouchet T,
Tapper J. Exercise improves early functional recovery afler total
hip arthroplasty. Clin Orthop 2003;408:193-200.

Giovannelli M, Borriello (i, Castri P, Prosperini L., Pozzilli C.
Early physiotherapy after injection of botulinum toxin increases
the beneficial effects on spasticity in patients with moltple scle-
rosis [with consumer summary]. Clin Rehabil 2007,21:331-7.
Grasel E, Schmidt R, Biehler I, Schupp W. Long-term effects of
the intensification of the transition between inpatient neurological
rchabilitation and home care of stroke patients. Clin Rehabil
2006,20:577-83.

Haines TP, Hill KD, Bennell KL, Osborne RH, Haines TP, Hill
KD, et al. Additional exercise for older subacute hospital inpa
tients to prevent falls: benefits and barriers to implementation and
evaluation, Clin Rehabil 2007:21:742-53.

Howe TE, Taylor I, Finn P, Jones H. Lateral weight transference
exercises [ollowing acute stroke: a preliminary study of climcal
effectiveness [with consumer summary]. Clin Rehabil 2005;19:
45-53.

Kammerlind AS, Ledin TE, Odkvist LM, Skargren El. Effects of
home (raining and additional physical therapy on recovery afler
acote unilateral vestibular loss-a randomized study. Clin Rehabil
2005:19:54-62.

Eim JR, Oberman A, Fletcher GF, Lee JY. Effect of exercise
intensity and frequency on lipid levels in men with coronary heart
disease: Training Level Comparison Trial. Am J Cardiol 2001:87:
942-6; A3,

Klaber Moffett JA, Jackson DA, Richmond 5, Hahn S, Coulton S,
Farrin A, et al. Randomised trial of a bref physiotherapy inter-
vention compared with usnal physiotherapy for neck pain patients:

Arch Phys Med Rehabil Vol 92, September 2011



1500

60,

61,

62.

63.

outcomes and patients” preference [with consumer summary].
BMJ 2005;330(7482).75-8.

KEwakkel G, Wagenaar RC. Effect of duration of vpper- and
lower-exremily rehabilitation sessions and walking speed on re-
covery of interlimb coordination in hemiplegic gait. Phy Ther
2002:82(5):432-48.

Langhammer B, Stanghelle JK, Lindmark B. An evaluation of two
different exercise regimes during the first year following stroke: a
randomised controlled trial. Physioth Theory and Practice 2009;
25:55-68.

Moseley A, Sherrington C, Lord S, Bamraclough E, St GR, Cam
eron 1. Mobility traiming after hip fraclure: A randomised con-
trolled trial. Age Ageing 2009;38:74-80.

Ntovmenopoulos G, Greenwood K. Elfects ol cardiothoracic
physiotherapy on intrapulmonary shunt in abdominal surgical
patients. Aunst J Phys 1996;42:297-303.

. Plate T, Eickhol C, van K8, Engel U, Pinkowski C, Kalok 5, etal.

Impairment-oriented training or Bobath therapy for severe arm

Arch Phys Med Rehabil Vol 92, September 2011

22

65,

66.

67.

68,

Chapter 2: Systematic review

EXTRA PHYSICAL THERAPY IMPROVES PATIENT OUTCOMES, Peiris

paresis after stroke: a single blind, multicentre randomized
controlled trial. Clin Rehabil 2005;19:714-24,

Rau B, Bonvin F, de Bie R. Short-tenmn effect of physiotherapy
rehabilitation on functional performance of lower limb amputees.
Prosthet Orthot Int 2007:31:258-70.

Rodgers H, Mackintosh I, Price C, Wood R, McNamee P, Fearon
T et al. Does an early increased-intensity interdisciplinary upper
limb therapy programme following acute stroke improve out-
come? [with consumer suimary]. Clin Rehabil 2003;17:579-89.
Sunderland A, Tinson DJ, Bradley EL, Fletcher D, Langton
Hewer R, Wade DT. Enhanced physical therapy improves recov-
ery of arm function afler stroke. A randomised controlled trial.
I Nearol, Neurosurg, Psychiatr 1992;55:530-5.

Winett RA, Goodman IM, Marzolini 5. Are multiple sels and
usual acrobic training recommendad for treatment of CHD? Med
Sci Sports Exerc 2009:41:732-3,

Supplier

a. The Cochrane IMS. Available at: http:/ims.cochrane.org/revinan.



Chapter 3: Observational study

Chapter 3

PATIENTS RECEIVING INPATIENT REHABILITATION FOR LOWER LIMB
ORTHOPAEDIC CONDITIONS DO MUCH LESS PHYSICAL ACTIVITY THAN
RECOMMENDED IN GUIDELINES FOR HEALTHY OLDER ADULTS: AN

OBSERVATIONAL STUDY

3.1 INTRODUCTION

Chapter 2 (Peiris et al 2011) provided evidence that additional physiotherapy services can
improve patient outcomes, but current literature does not provide evidence about what inpatients
actually do in rehabilitation, particularly the amount of physical activity completed. As
identified in Chapter 1, being sufficiently physically active should be an important component of
rehabilitation but there is some evidence to suggest that older adults and patients with stroke do
little physical activity while in rehabilitation. Little is known about the physical activity levels of
adults with lower limb orthopaedic conditions in inpatient rehabilitation. This group of patients
may be particularly vulnerable to the effects of low levels of physical activity during
rehabilitation considering the difficulties they have restoring mobility after hospitalisation
(Beringer et al 2006, Koval and Zuckerman 1994, Resnick et al 2011).

The aim of this chapter was to determine the physical activity levels of patients with lower limb
orthopaedic conditions while in inpatient rehabilitation to determine whether they meet physical

activity guidelines for older adults.

Chapter 3 is presented in its published form (Peiris et al 2013a):

Peiris CL, Taylor NF and Shields N (2013a): Patients receiving inpatient rehabilitation for
lower limb orthopaedic conditions do much less physical activity than recommended in
guidelines for healthy older adults: an observational study. Journal of Physiotherapy 59: 39-44.

23



Chapter 3: Observational study

Peiris et al: Physical activity in orthopaedic rehabilitation

Patients receiving inpatient rehabilitation for lower limb
orthopaedic conditions do much less physical activity than
recommended in guidelines for healthy older adults:
an observational study

Casey L Peiris'2, Nicholas F Taylor'*? and Nora Shields!

}Dﬂ‘pﬂﬂmfﬂf of Physiotherapy, La Trobe University, 2Alied Health Climical Research Office, Eastern Health
Australta

Question: Are ambulant patients who are admitted for inpatient rehabilitation for a lower limb orthopaedic condition
active enough to meet current physical activity guidelines? Design: Prospective observational study. Participants: Adults
admitted for inpatient rehabilitation for a lower limb orthopaedic condition who were cognitively alert and able to walk
independently or with assistance. Outcome measures: Participants wore an activity monitor for three full days. Daily time
spent in moderate intensity physical activity was used to determine whether the levels of physical activity recommended
in clinical guidelines were achieved. Results: Fifty-four participants with a mean age of 74 years (SD 11) took a median of
398 (IQR 140 to 993) steps per day and spenta median of 8 (IQR 3 to 16) minutes walking per day. No participant completed
a 10-minute bout of moderate intensity physical activity during the monitoring period. One participant accumulated 30
minutes of moderate intensity physical activity and nine participants accumulated 15 minutes of moderate intensity
physical activity in a day. Physical activity was associated with shorter length of stay (r = —0.43) and higher functional
status on discharge (r = 0.39). Conclusions: Adults with lower limb orthopaedic conditions in inpatient rehabilitation are
relatively inactive and do not meet current physical activity guidelines for older adults. Results of this study indicate that
strategies to increase physical activity are required. [Peiris CL, Taylor NF, Shields N (2013) Patients receiving inpatient
rehabilitation for lower limb orthopaedic conditions do much less physical activity than recommended in guidelines
for healthy older adults: an observational study. Journal of Physiotherapy 59: 39-44]

Key words: Motor activity, Orthopaedics, Rehabilitation, Physical therapy modalities, Exercise therapy

Introduction 2011, Schmalzried et al 1998, Silva et al 20035). Following

hip fracture, inpatients who were more active during
Regular physical activity is directly related to positive therapy sessions had better functional cutcomes than those
health outcomes (Schnohr et al 2003, Wen et al 2011). To who were less active (Talkowski et al 2009), suggesting
achieve positive health oulcomes guidelines recommend a positive relationship between physical activity and
that adults should accumulate 30 minutes of moderate functional outcome. However, we were unable to locate any
inlensily aerobic activity on most days of the week (Pate el research that quantifies the physical activity levels of adults
al 1995). Updated versions of these guidelines, which also with lower limb orthopaedic conditions during inpatient
consider older adults (= 65 years) and people with chronic rehabilitation in relation to physical activity guidelines.
health conditions, state that the activit)* must be complc'red Therefore, the research qucstions for this study were:
inbouts of 10 minutes or more, on at least 5 days of the week 1. Are ambulant patients who are admitted for inpatient
{Haskell et al 2007, Nelson et al 2007, WHO 2011). There rehabilitation for a lower limb orthopaedic condition
is emerging evidence to suggest that as little as 15 minutes active enough to meet current physical activity guidelines?
of moderate intensity physical activity may be beneficial 2. Is there a relationship between physical activity and
to health for community-dwelling adults and older adults functional outcome in this population?

{Wen et al 2011). Furthermore, 1t 1s recommended that older
adults who are limited by health conditions be ‘as physically
active as their abilities and conditions allow™ (WHO 2011).

What is already known on this topic: Various

Orthopaedic rehabilitation aims to promote independence guidelines recommend the amount, intensity,

and improve function to prepare patients to return to living duration and frequency of physical activity that aclults
independently in the community. Therefore, it could be should undertake to maintain health. Orthopaedic
expected that patients are trained while in rehabilitation rehabilitation aims to restore sufficient function to

allow independent living in the community, which
ideally would include restoration of the recommended
physical activity levels.

What this study adds: Inpatients receiving
rehabilitation for lower limb orthopaedic conditions

to have levels of physical activity that are recommended

for maintenance of health, in preparation for living

independently in the community. However, adults with

lower limb orthopaedic conditions in inpatient rehabilitation

may find it difficult to be sufficiently active to meet physical : ! : :

activity guidelines because of the difficulty in restoring are relatively inactive and do not meet current physical
- : activity guidelines. Changes are required to reverse

mobility after injury and/or surgery (Beringer et a_] 2006, this sedentary behaviour during rehabilitation.
Groen et al 2012, Koval and Zuckerman 1994, Resnick et al
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Method 1075 activity counts per 15 seconds is considered
" moderate intensity in young adult females in free-

Design living situations (Harrington 2010). We were unable

This prospective observational study was conducted on a
subgroup of participants during the baseline phase (ie, prior
to the randomised intervention) of a randomised controlled
trial evaluating the effects of additional weekend allied
health services (Peiris et al 2012a). Participants underwent
objective physical activity monitoring for three days and
their activity levels were assessed against recommended
levels of activity in several guidelines about physical
activity for maintenance of health. This study took place
on one ward at an inpatient rehabilitation facility with 30
rehabilitation beds servicing a metropolitan area over a
4-month period (1 March 2011 to 30 June 2011).

Participants

Patients were included if they were aged 18 years or older,
were admitted for rehabilitation in the orthopaedic ward,
had a lower limb orthopaedic condition (eg, hip or knee
replacement, hip fracture), were able to walk (independently
or with assistance), and were cognitively alert. To estimate
the physical activity pattern of an adult reliably, at least
three days of monitoring is recommended { Trost et al 20035)
s0 patients were only eligible if they had three consecutive
days of weekday monitoring before the randomised
intervention of the larger study began. All patients received
usual medical, nursing and allied health care.

Outcome measures

Frimary outcome: To determine whether physical activity
guidelines were being met, activity monitor data were used
to compare the level of physical activity to three physical
activity guidelines:

1. 30 minutes accumulated moderate intensity physical
activity per day (Pate et al 1995);

2. 30 minutes of moderate intensity physical activity
per day accumulated in bouts of at least 10 minutes
(Haskell et al 2007, Nelson et al 2007, WHO 2011);
and

3. 15 minutes accumulated moderate intensity physical
activity per day (Wen et al 2011).

Measures of moderate intensity were obtained from the
activity monitors through secondary analysis via a custom-
made software program using threshold values:

1. Walking cadence > 00 steps/minute. Greater than
100 steps/minute is accepted as moderate intensity
(Rowe et al 2011) but at least 60 steps/minute may be
beneficial to health (Tudor-Locke et al 2011) and was
therefore used as a threshold for moderate intensity in
this population where mobility is limited.

2. Metabolic equivalents (METs) > 3.0. The activity
monitor assigns a MET value to each activity it
records according to the Compendium of Physical
Activities (Ainsworth et al 1993). It assigns fixed
values to sitting, lying, and standing while the value
for stepping increases with increased cadence. It is
estimated that individuals expend 3 to 6 times their
basal METs when completing moderate intensity
activity (Haskell et al 2007).

3. Activity counts > 1075 counts. Activily counts
are based on an algorithm that averages bodily
accelerations (recorded every tenth of a second)
into activity counts per 15 seconds. Greater than

to locate threshold values for older adults.

Because normal walking is not always continuous and may
include short breaks in motion (eg, when stopping to talk
to someone in the corridor) these were accounted for when
assessing activity bouts. A modified 10-minute activity
bout definition, which takes into account interruptions of
up to 2 minutes, was applied and has been used previously
(Harrington 2010, Troiano et al 2008).

Secondary ourcomes: Outcomes used to describe physical
activity levels included steps per day, time spent in upright
activities per day (minutes), time spent walking per day
(minutes), and time spent inactive per day (hours). The
Functional Independence Measure (FIM ) was used to assess
the amount of assistance required to complete activities
of daily living at baseline and on discharge (Hamilton
and Granger 1994). The FIM consists of 18 items in two
domains: motor (13 items) and cognitive (5 items). Each
item is rated on a 7-point scale, where 1 reflects complete
dependence and 7 reflects complete independence. Scores
range from 18 (lowest function) to 126 (highest function).
The FIM mobility score refers to items 9 through 13 which
relate to iransfers, walking, and stairs. Co-morbidities
were recorded using the Charlson Co-morbidities Index
(Charlson et al 1994), the 10-metre walk test (Hollman et al
2008) was used to calculate cadence at baseline (steps per
minute), and length of stay in inpatient rehabilitation (days)
was recorded.

A uniaxial accelerometer-based activily monitor® was
used to provide an objective measure of physical activity.
Activity monitors were attached to the participant’s non-
affected lower limb on the mid-anterior thigh at the earliest
convenient time after admission and remained in place for
five days (the middle three days of recording were used to
ensure that three complete days were drawn on for analyses).
To allow for continuous monitoring (including showering)
the monitor was taped inside a zip-lock bag and affixed to
the skin with a water-proof medical dressing.

The activity monitor used is a valid and reliable measure of
walking in healthy adults (Ryan et al 2006) and community
dwelling older adults (Grant et al 2008), and is a valid
measure of activity or inactivity for the long-term monitoring
of older adults with impaired function (Taraldsen et al 2011)
and of steps taken at slower walking speeds (Kanoun 2009).

Data analysis

The number of participants meeting activity guidelines
was described. For normally distributed data the mean and
standard deviation (SD) were reported. For skewed data
the median and inter-quartile range (IQR) were reported.
Bivariate correlations examined the relationships between
steps taken per day, length of stay and FIM.

Results
Flow of participants through the study

One hundred and nine orthopaedic patients were admitted
to the ward during the study period. Only patients who were
available to have the activity monitors applied early in the
week (Monday or Tuesday) were screened for eligibility to
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participate because three uninterrupted days of monitoring
were needed before the weekend. Therefore 51 patients
were not eligible because they were admitted later in the
week. A further 4 patients were excluded due to cognitive
impairment. During the study period 54 patients (median
9 days after surgery, fracture, or acute event, IQR 7 to 14)
met all inclusion criteria and provided informed consent to
participate in the study (Figure 1). The characteristics of
the participants are presented in Table 1. All participants
were able to walk, with 10 (19%) classified as independently
mobile and the remainder requiring supervision or assistance
to walk. One participant noted redness and minor itching
around the dressing that secured the monitor but did not
withdraw due to the minor nature of this irritation. There
were no other adverse events and three full days of data
were available for analysis for all participants.

Achievement of physical activity guidelines

No participant completed a 10-minute bout of moderate
intensity physical activity. No participant accumulated a
total of 30 minutes of moderate intensity physical activity
on any day according to criteria of cadence > 60 or energy
expenditure > 3 METs. When using the threshold value
of > 1075 activity counts per 15 seconds, one participant
accumulated 30 minutes of moderate intensity physical
activity on one day. Nine participants accumulated a total of
15 minutes of moderate intensity physical activity in a day
according tothe activity counts threshold. Some participants
met guidelines on more than one day monitored, therefore
the number of days on which the guidelines were met are
also presented in Table 2.

Participants took a median of 398 (IQR 140 to 993) steps
per day. The most active participant took 2628 steps on one
day. Participants spent a median of 8 (IQR 3 to 16) minutes
walking per day and a mean of 58 (SD 37) minutes upright
and 23.0 (SD 0.7) hours sitting or lying down per day.

Patients did not meet physical activity guidelines regardless
of other clinical factors. Days post acute event, diagnosis,
and co-morbidities did not impact significantly on physical
activity levels. Patients who were classified as independently
mobile (n = 10) had higher admission FIM scores (mean

Screened for eligibility
(n = 58)

Excluded (n = 4}
+ Cognitive deficit (n = 4)

Participants recruited and activity
monitor applied

(n = 54)

Participants included in the analysis
(n = 54)

Figure 1. Flow of participants through the study.

difference 14, 95% CI 4 to 24) and took significantly more
steps per day (mean difference 496, 95% CI 116 to 876)
compared to those who required supervision or assistance
to ambulate (n = 44), but they still did not meet physical
activity guidelines.

Relationship between physical activity and
functional outcomes

There was a moderate, negative correlation between steps
taken per day and length of stay (¥ = -0.43, p <0.01) (Figure
2) and a moderate, positive correlation between steps taken
per day and discharge FIM mobility score (r = 0.39, p <
0.01). When participants took less than or equal to the
median number of steps per day (398 steps per day), their
mean length of stay was 24 (SD 17) days. Participants who
took more than the median steps per day had a mean length
of stay of 14 (SD 4) days.

Overall, steps per day was not significantly correlated with
the change in FIM mobility score per day (r=0.17, p = 0.21).
Considering participants who took less than or equal to the
median number of steps per day there was no correlation
with FIM mobility change per day (r = 0.23, p = 0.24).
For participants who took more than the median number
of steps per day, there was a moderate, positive correlation
between steps taken per day and FIM mobility change per
day (r= 042, p = 0.03) (Figure 3).

Table 1. Characteristics of the participants.

Characteristic Participants

(n =54)

Age, mean (SD) 74 (11)
Gender, n female (%) 40 (74)
Independent walking status on admission, n (%) 10 (19)
FIM total score (18 to 126), mean (SD)

admission 83 (15)

discharge 109 (10)
FIM mobility score (5 to 35), mean (SD)

admission 14 (6)

discharge 27 (4)
Charlson Co-morbidity Index score, mean (SD} 1{1)
10MWT cadence (steps/min), mean (SD) 61 (22)
Diagnosis, n (%)

total knee replacement 17 (31)

total hip replacement 9 (17)

hip fracture S (17)

other lower limb fracture 8 (11)

ankle fracture 5(9)

amputation 4(7)

other 4(7)
Length of stay (days), mean {SD) 18 (13)

FIM = Functional Independence Measure, 10MWT = 10-metre
walk test

Journal of Physiotherapy 2012 Vol. 59 - © Australian Physiotherapy Association 2013 I
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Table 2, Number of participants meeting physical activity guidelines,

Guidelines

1. 30 minutes of moderate intensity physical activity per day

Number of participants
achieving guidelines on
at least 1 day (n = 54)

Mumber of days
guidelines achieved
(out of 162 days)

cadence > 60 0 0
METs > 3.0 0 0
activity counts > 1075 1 1
2. 30 minutes of moderate intensity physical activity per day
in minimum 10-minute bouts
cadence > 60 0 0
METs > 3.0 0 0
activity counts > 1075 0 0
3. 15 minutes of moderate intensity physical activity per day
cadence > 60 3 5
METs > 3.0 0 0
activity counts > 1075 9 14
MET = metabolic equivalent
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Figure 2. Correlation between steps per day and Figure 3. Correlation between steps per day and the
rehabilitation length of stay. Steps per day correlates with amount of change per day in the Functional Independence
rehabilitation length of stay {r = -0.43, p < 0.01). Note Measure (FIM) mobility score. Steps per day correlates
that the vertical axis is in logarithmic scale. with FIM mobility change per day when steps per day >
median (398 steps, blue ling) (r = 042, p = 0.03).
Discussion for older adults may not be appropriate for inpatients
No participant consistently achieved the minimum level of receiving rehabilitation. It should be considered whether it
health-enhancing physical activity recommended in current is unreasonable 1o expect inpatients in rehabilitation to be
guidelines. Overall, participants were relatively inactive physically active at a moderate intensity for 30 minutes each
taking a median of 398 (IQR 140 to 993) steps per day day. Currently there are no recommendations on the amount
and spending 8 (IQR 3 to 16) minutes walking per day. In of physical Iactivity i‘npat‘imts in rchabilit‘atior? should
comparison to activity guidelines for healthy older adults complctcltr': improve function and prepare for d]scl'!argc,
(Nelson et al 2007, WHO 2011) or to activity levels of older 3“'?0‘-1817 itis ?ccomln?cndcd that thcy should be as physically
adults living in the community (Grant et al 2010, Smith active ‘as their abilities and conditions allow™ (WHO 2011).
et al 2008) or even to physical activity levels of adults in This makes it dif ficult to determine whether the activity level
the community living with disability (Tudor-Locke et al in the current study is considered to be adequate. Physical
2009) the levels of physical activity completed in inpatient activity guidelines for people in rehabilitation, who are
orthopaedic rehabilitation were low, recovering from a lower limb orthopaedic condition, would
need to consider factors such as pain, fatigue, fear of falling,
Despite the very low levels of activity observed in our and feeling unwell (Capdevila et al 2006), all of which may
study, it is possible that current physical activity guidelines make it more difficult to be physically active. However,
42 Joumal of Physiotherapy 2012 Vol. 58 - © Australian Physiotherapy Association 2013
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in other rehabilitation populations, for example patients
recovering from a cardiac event, 30 minutes of moderate
intensity physical activity daily can be applied safely during
inpatient rehabilitation (Hirschhorn et al 2008).

Physical activity has a direct dose-response relationship
with health outcomes (Schnohr et al 2003, Wen et al 2011).
Following hip fracture, higher activity levels during therapy
correlated with better functional outcomes (Talkowski et
al 2009). Similarly, following knee arthroplasty, greater
completion of independent home exercises correlated with
better functional outcomes (Franklin et al 2006). In our
study, physical activity during inpatient rehabilitation was
significantly correlated with a reduced length of stay and
higher functional levels at discharge. At very low levels of
physical activity (less than 398 sieps per day) length of stay
was higher and there was no correlation between physical
activity and functional gains per day. When participants
were more active than this they had shorter length of stay
and there were significant correlations with functional gains
per day. If physical activity guidelines for people in inpatient
rehabilitation are to be developed they would need to
consider a minimum threshold of physical activity required
to lead to significant functional gains. Data from the current
study suggesting an association between functional gains and
physical activity for participants taking more than 398 steps
per day could contribute to development of such guidelines.

No matter whether current physical activity guidelines for
older adults are appropriate for orthopaedic rehabilitation
inpatients, the results of the current study suggest that these
patients could benefit from being more active. A change
to the rehabilitation ward environment has been shown to
reduce the amount of time patients spent at their bedsides
but did not increase physical activity levels (Newall et al
1997} highlighting the need for supervision, encouragement,
and a change in attitude of hospital staff who are risk-
averse and prefer patients not to mobilise independently.
Inpatients in rehabilitation do more physical activity when
therapy is being provided (Bear-Lehman et al 2001, Smith
et al 2008) and spend little time in self-directed physical
activity (Newall et al 1997, Patterson et al 2005, Tinson
1989). This suggests that one potential way of increasing
physical activity levels would be to provide additional allied
health therapy. In a recent randomised contrelled trial,
participants who received physiotherapy and occupational
therapy interventions six days per week had significantly
higher physical activity levels than those who received the
intervention on five days (Peiris et al 2012a). Results from
a qualitative study of patients in the same setting indicate
that patients are agreeable to the additional therapy (Peiris
et al 2012b) and the resulting higher levels of physical
activity. Other options include group therapy and utilisation
of allied health assistants to increase physical activity
levels. However, as resources can be limited, efforts need
to be made by physiotherapists to implement strategies to
empower ward staff, patients, and their carers to increase
physical activity levels outside of therapy.

One limitation of our study is that the activity monitor
used did not record activity in lying or sitting. However, it
has been advocated that doing non-stepping activity such
as bed exercises should not be considered mobilisation
or a substitute for upright physical activity (Bernhardt et
al 2007) and that, in this population, walking is the most
important activity to measure {Tudor-Locke et al 2011).

In conclusion, patients with lower limb orthopaedic
conditions in inpatient rehabilitation are relatively inactive
and do not meet current physical activity guidelines. Given
the importance of physical activity for general health and
functional improvements [ollowing hospitalisation it is
important to develop methods to decrease sedentary behaviour
and increase physical activity levels in rehabilitation. m

Footnotes: *ActivPAL, PAL Technologies, Glasgow.
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Chapter 4

ADDITIONAL SATURDAY ALLIED HEALTH SERVICES INCREASE HABITUAL
PHYSICAL ACTIVITY AMONG PATIENTS RECEIVING INPATIENT
REHABILITATION FOR LOWER LIMB ORTHOPAEDIC CONDITIONS: A

RANDOMISED CONTROLLED TRIAL

4.1 INTRODUCTION

Chapter 3 (Peiris et al 2013) found that patients receiving inpatient rehabilitation for lower limb
orthopaedic conditions were relatively inactive. They spent the majority of their time sitting or
lying down and did not meet physical activity guidelines. However, higher levels of physical
activity were associated with shorter length of stay and higher functional status on discharge. As
identified in Chapter 1, one means of potentially increasing physical activity levels may be to
provide rehabilitation on the weekends.

The aim of Chapter 4 was to determine whether patients who received additional Saturday

rehabilitation (physiotherapy and occupational therapy) had increased levels of physical activity.
Chapter 4 is presented in its published form (Peiris et al 2012a):

Peiris CL, Taylor NF and Shields N (2012a): Additional Saturday allied health services increase
habitual physical activity among patients receiving inpatient rehabilitation for lower limb
orthopedic conditions: a randomized controlled trial. Archives of Physical Medicine &
Rehabilitation 93: 1365-1370.
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Additional Saturday Allied Health Services Increase Habitual
Physical Activity Among Patients Receiving Inpatient
Rehabilitation for Lower Limb Orthopedic Conditions:

A Randomized Controlled Trial

Casey L. Peiris, BPhys, Nicholas F. Taylor, PhD, Nora Shields, PhD

ABSTRACT. Peiris CL, Taylor NF, Shields N. Additional
Saturday allied health services increase habitual physical ac-
tivity among patients receiving inpatient rehabilitation for
lower limb orthopedic conditions: a randomized controlled
trial. Arch Phys Med Rehabil 2012;93:1365-70.

Objective: To determine whether adults with lower limb
orthopedic conditions who received additional weekend phys-
ical therapy (PT) and occupational therapy (OT) demonstrated
increased habitual physical activity.

Design: Randomized controlled trial.

Setting: Inpatient rehabilitation center.

Participants: Adults (N=105, 72 women; mean age + SD,
74+12y) admitted with a lower limb orthopedic condition,
cognitively alert and able to walk.

Intervention: The control group received PT and OT Monday
to Friday; in addition, the experimental group also received a
full Saturday PT and OT service. Participants wore an activity
menitor for 7 days.

Main OQutcome Measures: Daily steps and daily upright time
(hours).

Results: Overall, participants took a mean of 5891640 steps
per day and spent a mean of 1.2+0.9 hours upright per day.
Experimental group participants took more than twice as many
steps (mean difference, 428 steps; 95% confidence interval
[CI], 184 -673) and spent 50% +20% more time upright (mean
difference, 0.5h; 95% CI, 0.1-0.9) than control group partici-
pants on Saturdays. In the days after additional therapy, exper-
imental group participants took 63% +28% more steps (mean
difference, 283 steps; 95% CI, 34-532) and spent 40%+17%
more time upright (mean difference, 0.4h; 95% CI, 0.1-0.8)
per day than participants in the control group.

Conclusions: Providing additional rehabilitation services on
the weekend increased habitual activity, but patients with lower
limb orthopedic conditions admitted to rehabilitation remained
relatively inactive even with additional therapy.
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HYSICAL INACTIVITY HAS important negative health

consequences. It is the fourth leading risk factor for global
mortality and is responsible for 6% of all deaths.' Tt is an
independent risk factor for a number of chronic diseases in-
cluding cardiovascular disease, diabetes, obesity, hypertension,
and depression. Physical activity is defined as any bodily
movement produced by skeletal muscle that requires energy
expenditure.® Habitual physical activity refers to the accumu-
lated activity performed in free-living conditions over at least
1 day as opposed to a discrete event of energy expenditure such
as standing up from a chair.?

Rehabilitation aims to promote independence; therefore, ef-
fective rehabilitation should encourage physical activity and
contribute to the improvement of function.*® However, the
physical impairments that people are recovering from during
rehabilitation can make movement difficult, which may affect
their ability to achieve adequate habitual physical activity. The
limited amount of available evidence suggests that older adults
undergoing inpatient rehabilitation have relatively low levels of
physical activity. Patients with stroke were observed to be
inactive for 42% to 43% of the waking day,®” and older adults
in rehabilitation were inactive for 63% of the waking day.*
Low levels of physical activity are associated with decondi-
tioning in hospitalized older adults ® Little is known about the
habitual physical activity levels of people with lower limb
orthopedic conditions undergoing inpatient rehabilitation. This
group may be particularly vulnerable to the consequences of
low habitual physical activity because of the difficulty in re-
storing mobility after hospitalization '3

Low levels of activity of adults during hospitalization and
rehabilitation suggest attention may need to be directed toward
increasing activity during rehabilitation. Increased therapy has
been shown to enhance recovery, and 1 way this may be
mediated is by increasing habitual physical activity through
increased therapy time in rehabilitation. An observational
study'® suggested the presence of a therapist was the most
influential factor in undertaking physical activity by people
with stroke in rehabilitation. It was also noted that activity
levels decreased on the weekend for patients undergoing inpa-
tient rehabilitation when therapy was not conducted on the

List of Abbreviations

Cl confidence interval
oT occupational therapy
PT physical therapy
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weekend.'®!” The provision of additional weekend therapy
may be 1 strategy to help to increase activity levels on the
weekend and may have a carryover effect of increasing inde-
pendent activity.

Given the limited research available on the levels of habitual
physical activity of rehabilitation inpatients and the importance
of evaluating whether a strategy of providing additional reha-
bilitation helps to increase it in these patients, the aim of this
trial was to examine habitual physical activity of adults with
lower limb orthopedic conditions receiving additional allied
health rehabilitation on the weekend compared with those who
receive usual Monday to Friday therapy.

METHODS

The study was conducted on a subgroup of patients enrolled
in a single-blinded, multicenter, randomized controlled trial
evaluating the effects of providing additional allied health
services for inpatients.”” The subgroup of patients with lower
limb orthopedic conditions was chosen from one 30-bed ortho-
pedic ward at an inpatient rehabilitation facility (servicing a
metropolitan area) over a predefined 4-month period. We com-
pared habitual physical activity levels of patients receiving
additional Saturday physical therapy (PT) and occupational
therapy (OT) with the activity levels of patients receiving usual
Monday to Friday PT and OT services. The trial received ethics
approval from the relevant ethics committees, and all partici-
pants provided written informed consent.

Participants

Patients were included if they were 18 years or older, were
admitted for rehabilitation in the orthopedic ward, had a lower
limb orthopedic condition (eg, after hip or knee replacement
surgery), were able to walk (independently or with agsistance),
and were cognitively alert.

Randomization

Participants were randomly assigned to the experimental or
control group by means of a concealed method, using permuted
blocks of 4, 6, and 8. The block allocation sequence was
generated by a randomization plan generator (http:/Avww ran-
demization.com), and assignments were concealed in sequen-
tially numbered, sealed, opaque envelopes. Only after the par-
ticipant was enrolled in the trial and provided written informed
consent was assignment made by the project officer by opening
the next envelope in the sequence. A research team member not
involved in recruitment or randomization prepared the enve-
lopes.

Intervention

Usual-care PT and OT were provided to the control group
participants daily from Monday to Friday. PT interventions
took place in the rehabilitation gym, and OT interventions were
conducted in an appropriate setting (eg, kitchen, bathroom); the
specific intervention was at the discretion of the treating ther-
apist. Patients at the rehabilitation facility usually receive be-
tween 1 and 3 hours of PT and OT a day.

The experimental group received the same amount of inter-
vention as the control group Monday to Friday, but also re-
ceived a full PT and OT service on Saturday (equating to an
additional Th of PT and 1h of OT). The type of intervention
provided on the Saturday was decided by the participant’s
regular (Monday to Friday) therapists, but was provided by
different therapists on the weekends. Instructions were pro-
vided by a written handover to the weekend therapist.
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Outcome Measures

A uniaxial accelerometer-based activity monitor (Activ-
PAL®) was used to measure habitual physical activity. Activity
monitors were attached to the participant’s nonaffected thigh
soon after admission to rehabilitation and remained in place for
7 days or until discharge if this occurred before 7 days. The
monitors were removed only if the participant went into the
hydrotherapy pool. If this did occur, a researcher wore the ac-
tivity monitor and mirrored the participant’s movements out-
side the pool to capture that activity.

The ActivPAL monitor is a valid and reliable measure of
Wa]kinﬁ) in healthy adults'® and community-dwelling older
adults,” and of activity/inactivity for the long-term monitoring
of older adults with impaired function”' Three to 5 days of
monitoring is recommended.”

The FIM** was used to assess the amount of assistance
required to complete activities of daily living at baseline;
comorbidities were recorded using the Charlson Comerbidity
Index™; and the 10-m walk test™2° was used to calculate
cadence at baseline (steps per minute).

The primary outcome measures were steps per day and time
spent upright (standing and stepping) per day (hours). Second-
ary outcomes included time spent inactive (sitting and lying)
per day (hours) and propertion of total activity completed in
therapy. Therapy time was established from patient therapy
timetables and matched alongside the activity monitor data to
determine physical activity levels during therapy as well as
total time spent in PT or OT. Data entry was completed by a
researcher blinded to group allocation,

Sample Size Estimation

To estimate the sample size, we assumed a 20% difference in
habitual physical activity to be clinically significant (as the
experimental group received 20% extra therapy). To detect a
20% improvement in minutes of activity per day with an SD of
49 minutes,”’ with a 1-sided 5% significance level and a power
of 80%, a sample size of 53 in each group (total 106) was
required.

Data Analysis

Because the 7 days of monitoring was not commenced on the
same day of the week for each participant, some days moni-
tored were before the participant received (or did not receive)
the additional PT and OT, and some days were after. These
times were analyzed separately.

‘We used independent  tests to test for mean differences and
95% confidence intervals (CIs) between groups. For nonnor-
mally distributed data, we also conducted Mann-Whitney U
tests. The primary analysis was according to intention-to-treat
principles, with data analyzed according to group allocation.
No imputation techniques were applied for missing data.

Subgroup analyses were completed to investigate whether
ambulation status (independent vs nonindependent), diagnosis
(elective ve traumatic), and age (<C65y vs =65y) affected
activity by using a series of 2-way analyses of variances with
2 independent factors (grouping factor in subgroup analysis
and intervention group).

RESULTS

A total of 109 adults with an orthopedic diagnosis were
admitted to the trial between March 1, 2011, and June 30, 2011.
Four patients were excluded because of reduced cognitive
function. One hundred five patients (median 8d after surgery,
fracture, or acute event; interquartile range, 7-13d) provided
informed consent, had the activity monitors attached (median
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Patients admitted with lower limb orthopedic
conditions assessed for eligibility
(=109}

Excluded (n=4)

» + Reduced cognition (n=4})

= Unable to walk (n=0}

« Declined to participate (n=0)

Baseline characteristic measurements taken
Randomized (n=108)

!

and occupational therapy
(n=51

Allocated Monday to Saturday physical therapy

« Received allocated intervention (n=51}
« Did not receive allocated intervention (n=0}

L Allocation i

Allocated Monday to Friday physical therapy
and occupational therapy
(n=54)
+ Received allocated intervention (n=54})
« Did not receive allocated intervention (n=0}

Follow-Up v

Full 7 days data not obtained (n=6}:

= Discharged prior to 7 days (n=4)
« Deceased (n=1})

= Incorrect monitor placement (n=1}

Full 7 days data not obtained (n=7}:

« Discharged prior to 7 days (n=4}

» Monitor removed by patient to avoid water
damage (n=2}

* Monitor removed for MRI (n=1}

b

Analysis 4

Fig 1. Consolidated Standards of
Reporting Trials flow diagram. Ab-
breviation: MRI, magnetic reso-

days used for analysis
Analyzed (n=51}

Activity monitor data obtained for at least 3

Activity monitor data obtained for at least 3
days used for analysis
Analyzed (n=54}

nance imaging.

2d after admission; interquartile range, 1-4d), and were ran-
domly allocated to either Monday to Saturday (n=>51) or Mon-
day to Friday (n=>54) therapy (fig 1). Complete data sets (7 full
days) were obtained for 92 participants, and data for at least 3
days were obtained for all 105 participants. Incomplete data
sets (data for 3-6 days) were because participants were dis-
charged before 7 days (experimental, n=4; control, n=4), died
(experimental, n=1), the monitor was removed for magnetic
resonance imaging (control, n=1), the monitor was incorrectly
placed (experimental, n=1), or the patient removed the monitor
(control, n=2).

Participants

There were 72 women (69% of the sample), and the whole
sample had a mean age = SD of 74+12 years. The most
common diagnosis was total knee replacement (n=32), fol-
lowed by hip fracture (n=23) and other lower limb fractures
(n=21). The mean FIM score = SD on admission was 8215
out of 126, the mean motor component FIM score = SD was
1426 out of 35, and the mean cadence + SD was 60+23 steps
per minute. Nineteen participants (18%) were classified as
independently mobile; the remaining participants required as-
sistance to walk (table 1). The groups appeared well matched.

Intervention

Apart from 1 participant who died, all participants in the
experimental group received additional Saturday PT and OT.

33

Table 1: Patient Characteristics

Experimental Control Total
Characteristics (n=51) (n=54)  {n=105)
Man/woman 14/37 19/35 33/72
Age ly) 75=12 7313 74=12
Walking status on admission
Independent 11 8 19
Supervision/assistance 40 48 86
FIM score on admission
Total 865x12 80=18 82=15
Motor 14=5 137 146
Charlson Comorbidity Index
score 1+1 1=1 1=1
10mWT cadence (steps/min} 63+25 57+=20 60+23
Diagnosis
Hip fracture 8 15 23
Total hip replacement 9 7 18
Total knee replacement 15 17 32
Other lower limb fracture 12 9 21
Amputation 2 2
Other 5 4 9

NOTE. Values are n or mean = SD.

Abbreviation: 10mWT, 10-m walk test.
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Table 2: Results

Experimental Control Mean Difference F From Mann-Whitney
Measures (M-S Therapy} {M-F Therapy) {95% Cl) f Tast A
Steps {mean/d)
Overall 723+674 461+583 262 {19 to 5086) .04 .01
Saturday 755748 326470 428 {184 to 673) <.01 .01
Sunday 603+683 350+635 253 {—7to 514} .06 .02
Before Saturday 658686 438590 220{—-27 to 467) 08 .03
After Saturday 730690 447574 283 (34 10 532) 03 .02
Upright {mean h/d}
Overall 1.3=0.9 1.1+0.8 0.2{(-0.1t0 0.6) 18 15
Saturday 1.5=1.0 1.0=1.0 0.5(0.1t0 0.9) 02 .01
Sunday 1.3=1.0 0.8+0.8 0.4{0.1t0 0.9 02 .02
Before Saturday 1.2=0.8 1.2+0.9 0.0{-0.31t0 0.4) 80 61
After Saturday 1.5=1.0 1.1+0.8 0.4(0.1t0 0.8} 02 .02

NOTE. Values are mean = 5D or as otherwise indicated. Full data set {(n=108) for all comparisons except Saturday (n=102; M-S n=50, M-F
n=52), Sunday {(n=101; M-S n=49, M-F n=52), and After Saturday (n=102; M-S n=50, M-F n=52). Before Saturday, before intervention; After

Saturday, after intervention,
Abbreviations: M-F, Monday to Friday; M-S, Monday to Saturday.

No participant in the control group received Saturday PT or
OT. Experimental group participants received significantly
more therapy overall (mean, 8. 1h/vk) than control group par-
ticipants (mean, 5.7h/wk) (mean difference, 2.4h; 95% CI,
1.6-3.2). There was no statistical difference in the amount of
therapy received on weekdays (mean difference, 0.5h; 95% CI,
—03 to 1.3).

Steps

Overall, participants took relatively few steps per day (mean =
SD: 5890=640 steps/d). Experimental group participants took
57% =27% more steps per day overall than participants in the
control group (mean difference, 262 steps; 95% CI, 19-506).
Participants in the experimental group also took more than
twice as many steps than the control group participants on
Saturdays (mean difference, 428 steps; 95% CI, 184-673).
When only the days after receiving or not receiving the addi-
tional allied health services on Saturday were analyzed, the
experimental group participants took 63%XZ28% more steps
per day than the control group participants (mean difference,
283 steps; 95% CI, 34-532). Since the steps per day data were
observed to be positively skewed, the equivalent nonparametric
test was also conducted with similar results (table 2). Observed
differences in steps per day before Saturday (mean difference,
220 steps; 95% CI, —27 to 467) approached but did not reach
statistical significance.

Upright Time and Inactivity

All participants spent little time in upright activities (stand-
ing or stepping) per day (mean = SD, 1.2%+0.9h/d). Partici-
pants spent a mean + SD of 22.97+1.0 hours sitting or lying per
day. The experimental group participants spent 50% £20%
more time in upright activities than control group participants
on Saturdays (mean difference, 0.5h; 95% CI, 0.1-0.9). When
comparing time spent in upright activities per day before Sat-
urday, the differences between groups did not reach statistical
significance (mean difference, 0.0h; 95% CI, —0.3 to 04).
However, after the extra Saturday therapy, the experimental
group spent 40% +17% more time in upright activities per day
than control group participants (mean difference, 0.4h; 95% CI,
0.1-0.8).

PT and OT

Participants spent 4% of their time in PT or OT sessions
(mean = SD, 6.922.4h/wk) and took 35% of their total steps
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during these sessions. All participants were least active on
Sundays when no therapy was provided. Overall, participants
took 141 (95% CIL, 67-214) fewer steps and spent 0.2 (95% CI,
0.1-0.3) less hours in upright activities on Sundays when
compared with weekdays.

Subgroup Analyses

Participants who were independently mobile took 873 (95%
CI, 601-1150) more steps per day and spent 0.8 (95% CI,
0.4-1.2) more hours in upright activities per day than partici-
pants who required assistance. Participants whe underwent
elective surgery spent 0.8 (95% CI, 0.5-1.1) more hows in
upright activity per day than participants who had traumatic
fracture. Participants younger than 635 years took significantly
more steps per day than older participants (mean difference,
395 steps/d; 95% CI, 67-724). No interaction effects on activ-
ity between group allocation and ambulation status, diagnosis,
or age reached statistical significance.

Adverse Events

One participant noted redness and minor itching from the
dressing but did not withdraw from the trial and was able to
wear the monitor for the full 7 days. There were no other
trial-related adverse events.

DISCUSSION

Participants who received additional allied health rehabilita-
tion on Saturdays were more active than these who did not
receive any allied health rehabilitation on the weekend. In the
days after the additional allied health rehabilitation on Satur-
day, participants in the experimental group spent 40% more
time upright per day and took 63% more steps per day than
those who received no weekend therapy. This finding of in-
creased habitual physical activity after the extra therapy session
suggests that the benefits of providing the additional therapy
were not confined to that session when the extra therapy was
provided.

We observed a trend approaching significance that experi-
mental group participants took more steps per day than the
control group participants before receiving the additional Sat-
urday therapy. This may be because patients were not blinded
to group allocation, and experimental group patients may have
felt an expectation to do more habitual physical activity during
rehabilitation because they knew they would be receiving ad-
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ditional therapy. Another pessible explanation is that therapists
were not blinded to group allocation, which may have biased
their treatment; however, there was no difference in amount of
therapy provided between groups on weekdays.

In the current study, much of the acthlty took place within
PT or OT sessions. Consistent with prev1ous research,”® !
inpatients spent limited amounts of time in therapy. Despite
inpatients spending only 4% of their time in PT and OT, 35%
of the steps they took were taken during this time. This dis-
proportionate amount suggests that inpatients with lower limb
orthopedic conditions were more active during therapy and
spent relatively less time in self-directed activities. Previous
observations have concluded that inpatients in rehablhtatlon
spend little time in self-directed physical activity*>' This is
also supported by our results from Sundays where inpatients in
both groups were least active.

Despite the group differences, overall participants were rel-
atively inactive, taking a mean = SD of 589040 steps per day
and spending a mean + SD of 1.2+0.9 hours upright per day.
Our results are similar to those of previous research where
older adults in mixed inpatient rehabilitation settings spent
1.2%% and 1.3'7 hours upright per day in comparison with older
adults in the community who spent 5.5 and 6** hours upright
per day. The number of daily steps of participants in our trial
was less Lhan 10% of the number of steps recommended for
older adults® te maintain good health, suggesting that these
low levels of habitual physical activity m ay put older adults in
rehabilitation at risk of functional declme and at risk of the
secondary consequences of inactivity.! Although our results
provide evidence that Saturday allied health services can be
effective in increasing habitual physical activity, this strategy
alone may not be sufficient to make clinically significant in-
creases in physical activity levels.

A number of factors could contribute to low habitual activity
levels in rehabilitation. It has been suggested that the rehabﬂ-
itation environment and hospital routines are restrictive,*! that
the low functional level of patients in rehabilitation may limit
self-directed habitual physical activity, 1 and that a lack of
st]mulatlon in hospital wards is a deterrent to habitual physical
activity.>® Participants in our study had a mean FIM of 82 and
would have had the ability to participate in self-directed habit-
ual physical activity. However, most participants required as-
sistance to walk; this dependence on others may have contrib-
uted to the observed low levels of habitual physical activity.

[t is apparent from this study that inpatients with lower limb
orthopedic conditions need to be more active during rehabili-
tation. Strateg1es to facilitate this include group treatment ses-
sions,® facilitating patlents and caregivers to take responsibil-
ity for their therapy,™ and changing the ward environment to
encourage habitual physical activity. A change in the rehabil-
itation environment has been shown to reduce the amount of
time patients spent bgf their bedside, but did not increase
self-directed activity,”® highlighting the need for encourage-
ment and supervision.

Study Limitations

One limitation of the study is that the activity monitor used
does not record steps with a cadence of less than 20 steps per
minute and does not record activity in lying or sitting (eg, bed
and sitting exercises). The Act1vPAL when tested on older
people with impaired function,”! underest]mated step counts at
slower walking speeds, but placement of the monitor on the
nonaffected lower limb resulted in less underestimation. We
placed monitors on the nonaffected lower limb to enhance
accuracy, and the mean cadence of included participants was
60 steps per minute. In addition, it has been advocated that
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doing other nonstepping activity such as bed exercises should
not be cons1dered as mobilization or as a substitute for upright
physical activity.* Our research design with random allocation
means that any small estimation of steps would not be expected
to affect between-group comparisons.

CONCLUSIONS

Additional allied health rehabilitation services on the week-
end increased activity levels of patients who received it, not
only on the weekend but also in the following days. However,
patients with lower limb orthopedic conditions in inpatient
rehabilitation may not be sufficiently active. Inpatients are
most active during PT and OT sessions and do little habitual
physical activity when not under the supervision of physical
therapists or occupational therapists.
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Chapter 5

PATIENTS VALUE PATIENT-THERAPIST INTERACTIONS MORE THAN THE
AMOUNT OR CONTENT OF THERAPY DURING INPATIENT

REHABILITATION: A QUALITATIVE STUDY

5.1 INTRODUCTION

In Chapter 4 (Peiris et al 2012a) evidence was presented that patients who received additional
Saturday rehabilitation were more active on Saturdays and on the days following the additional
rehabilitation. However, quantitative data does not provide insight into how patients perceive
inpatient rehabilitation and why those who were allocated to the intervention group were more
active following the additional therapy. Two studies identified in Chapter 2 (Peiris et al 2011)
investigated patient perceptions of additional therapy in the form of patient satisfaction surveys.
After total knee replacement (Lenssen et al 2006), patients who received usual care
physiotherapy and patients who received additional physiotherapy services were both equally
highly satisfied with their physiotherapy treatment. However, after coronary artery bypass graft
surgery (van der Peijl et al 2004) more patients in the additional physiotherapy group were
satisfied with their treatment compared to the usual care physiotherapy group. Considering that
patient perceptions and attitudes may have an impact on the outcomes of rehabilitation (Ohman
2005), the aim of Chapter 5 was to explore how patients receiving inpatient rehabilitation
experienced receiving physiotherapy and whether their experience differed if they received

additional weekend physiotherapy.

Chapter 5 is presented in its published form (Peiris et al 2012b):

Peiris CL, Taylor NF and Shields N (2012Db): Patients value patient-therapist interactions more
than the amount or content of therapy during inpatient rehabilitation: a qualitative study. Journal
of Physiotherapy 58: 261-268.
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Patients value patient-therapist interactions more than
the amount or content of therapy during inpatient
rehabilitation: a qualitative study

Casey L Peiris?, Nicholas F Taylor'”? and Nora Shields!

‘Department of Physiotherapy, La Trobe University, “Allied Health Clinical Research Office, Eastern Health
Australia

Question: How do patients receiving inpatient rehabilitation experience physiotherapy and does their experience
differ if they receive extra Saturday physiotherapy? Design: Qualitative study using in-depth interviews and thematic
analysis. Interviews were audio-taped, transcribed, member checked and coded independently by two researchers. Data
were triangulated using published guantitative data. Participants: Nineteen adults undergeing inpatient rehabilitation
for neurological and musculoskeletal impairments who received either usual care (Monday to Friday therapy) or
additional Saturday therapy. Results: One main theme (personal interactions), and five sub-themes (empathetic and
caring physiotherapists, socialisation with other patients, alleviated boredom, changed perceptions of the weekend,
and contentment with amount of therapy) emerged from the data. Patients valued interacting with physiotherapists and
other patients. Patients were content with the amount of physiotherapy whether or not they had additional Saturday
physiotherapy. However, having additional Saturday physiotherapy changed the patients’ perceptions of Saturdays;
patients who received Saturday physiotherapy viewed Saturday as a day where they would be working towards improving
their function, while patients who did not receive Saturday physiotherapy expected to rest on the weekend. Conclusion:
The patient-therapist interaction was more important to the patient than the amount or content of their physiotherapy,
but Saturday therapy changed patients’ perceptions of weekends in rehabilitation. [Peiris CL, Taylor NF, Shields N
(2012) Patients value patient-therapist interactions more than the amount or content of therapy during inpatient
rehabilitation: a qualitative study. Journal of Physiotherapy 58: 261-268]

Key words: Physical therapy specialty, Qualitative research, Professional-patient relations

et al 2002). However, these qualitative studies have been
limited to the perceptions of patients with stroke and have
not investigated whether receiving an increased amount of
physiotherapy changes patients” perceptions.

Introduction

During rehabilitation, inpatients spend relatively little
time receiving therapy (Bernhardt et al 2004, Thompson
and McKinstry 2009), Additional physiotherapy reduces

length of stay and improves mobility, activity. and quality An indication of patient perceptions on increasing the amount

of life for people in acute and rehabilitation settings (Peiris
et al 2011). Additional physiotherapy services can be
provided by health services on the weekends to increase
physiotherapy contact, which may reduce length of stay and
increase efficiency (Brusco et al 2007), Although providing
extra physiotherapy may improve patient outcomes, little
is known about how patients feel about receiving or not
receiving extra physiotherapy rehabilitation services.

Patient perceptions and attitudes are important because
they may influence the outcomes of rehabilitation (Ohman
2005). Therefore, to provide effective rehabilitation,
physiotherapists need to be aware of the elements of
rehabilitation that are important to their patients (Galvin
et al 2009). Previous qualitative research conducted on the
experience of physiotherapy in stroke units suggests that
patients would often like more physiotherapy than they
receive (Galvin et al 2009, Lewinter and Mikkelsen 1993)
and that an area of dissatisfaction identified by patients
and their carers was the amount of physiotherapy (Wiles

of physiotherapy during rehabilitation can be derived from
published patient satisfaction surveys. Following stroke,
more patients preferred receiving allied health therapy
6 days/week compared to 7 days/week (Ruff et al 1999)
After coronary artery bypass graft surgery, more patients
preferred receiving physiotherapy 7 days/week compared
5 days/week (van der Peijl et al 2004). However, following

What is already known on this topic: Patient
perceptions and attitudes are important because they
may influence the outcomes of rehabilitation.

What this study adds: Interactions with the therapist
and other patients are valued by inpatients receiving
rehabilitation. These factors appear to be more
important to patients than the amount of therapy
received, Saturday physiotherapy was not only viewed
as a positive experience but it changed patients’
expectations so that they thought every day was for
rehabilitation.
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total knee joint replacement, patients were equally satisfied
with the standard (once/day) and an augmented (wice/
day) physiotherapy service (Lenssen et al 2006). These
patient satisfaction surveys are limited because they do not
explore the broad range of feelings and experiences that
patients report about their rehabilitation (Wain et al 2008).
An alternative method of evaluating patient experiences,
through in-depth interviews, may provide a more complete
understanding of the patient experience of physiotherapy
rehabilitation and how this was influenced by the provision
of extra physiotherapy sessions. Therefore, the specific
research questions were:
1. How do inpatients in archabilitation setting experience
physiotherapy rehabilitation? and
2. Does their experience differ if they receive additional
Saturday physiotherapy services?

Method

Design

Qualitative research methods using in-depth interviews were
chosen as they provide a means of exploring the experience
of additional Saturday physiotherapy in rehabilitation from
the perspective of the patients.

Participants

Participants were recruited from a 60-bed inpatient
rehabilitation centre that is the main rehabilitation centre in
a health service providing services for more than 800 000
people in metropolitan and outer metropolitan areas. A
mixed sample of patients was chosen to reflect the diversity
of patients in public rehabilitation settings. From a health
service perspective, rehabilitation centres usually treat
patients with a variety of conditions, therefore the opinions
of patients with different diagnoses were sought. To gain an
in-depth understanding of patient experiences, which relies
on individuals who are able to provide rich accounts of their

Table 1. In-depth interview questions.

experiences, a purposive sampling technique was used to
select both men and women who had a variety of different
diagnoses. Patients were included if they were inpatients
in the rehabilitation centre, enrolled in a randomised
controlled trial investigating the effects of additional
Saturday rehabilitation services, randomly allocated to
receive either usual care physiotherapy from Monday to
Friday (5 days/fweek) or from Monday to Saturday (6 days/
week) (Taylor et al 2010), and had been admitted for at least
9 days (to ensure they had been in the centre for at least
two Saturdays). Exclusion eriteria included a diagnosis of
receptive or expressive dysphasia and cognitive impairment
as patients with these conditions may have found it difficult
to participate in an in-depth interview. Potentially eligible
patients were approached in person by a clinician who was
not involved in delivery of their rehabilitation.

Data collection

In-depth interviews were used for data collection as they
are considered the most suitable way of generating rich
data about experiences by allowing individuals to tell their
stories in detail (Kvale 2007). A pre-interview (Paterson and
Bramadat 1992) was conducted with each patient at their
bedside one day prior to their recorded in-depth interview
to capture the patient’s interest in and commitment to the
research project. During the pre-interview patients were
informed of the aims of the research and were told the
topic areas (Table 1) that they would be asked about so that
they could prepare for the interview. The audio-recorded,
in-depth interviews were conducted in a meeting room
in the rehabilitation centre. Experience of physiotherapy
rehabilitation was investigated by asking questions in
relation to general feelings, likes and dislikes and comments
on the amount of physiotherapy they received. An interview
schedule (see Table 1) was used as a flexible guide to ensure
all topics of interest were covered while allowing patients
to tell their own stories in the order that they preferred.

Topic area
Aim

Sample questions

Physiotherapy rehabilitation

Participants to discuss .
their overall view of .
physiotherapy

In your own words, can you please tell me about your experience of physiotherapy?
What did you like about physiotherapy? What didn’t you like about physiotherapy?
+ What changes/progress have you made during your time here?

+ Is there anything you would like to change about your physiotherapy rehabilitation here?

Amount of physiotherapy

Participants to describe .
whether they feel they get .

enough therapy on Saturdays?

Saturdays in rehabilitation

Participants to discuss .
their experiences of .
Saturdays in-depth

Participants who received

What did you think about the amount of physiotherapy you received?
What did you think of the extra physiotherapy (or not receiving the extra physiotherapy)

What did you think about the Saturday physiotherapy?

What did you like about the Saturday physiotherapy/not getting Saturday physiotherapy?
+ What didn't you like about Saturday physiotherapy/not getting Saturday physiotherapy?
* What did you think about going/not going to the gym on the weekend?

Saturday therapy to : ) ; ¢
discuss their experiences  * What did you feel about having a different therapist on the weekend?
of the service + |sthere anything else you would like to share about your experience of physiotherapy or
Saturday physiotherapy?
+ Did getting/not getting physiotherapy on Saturday make any differences to what you
would normally do on Saturday?
262 Joumal of Physiotherapy 2012 Vol. 58 - © Australian Physiotherapy Association 2012
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Some guestions differed depending on whether the patient
received Saturday physiotherapy. The same researcher
(CP), who was not involved in the patient’s rehabilitation,
conducted all interviews and pre-interviews.

Data analysis

All recorded data from the interviews were transcribed
verbatim. The transcribed interviews and the researchers’
initial interpretation of the emerging themes (eg,
physictherapists were friendly) were then given to the patients
to check for accuracy. Member checking helps to ensure
that both the transcript and the researchers’ interpretations
are an accurate representation of the patient’s experience
(Liamputtong 2009). If patients did not agree with the
transcripts or interpretation they were given the opportunity
to amend them. Once the transcripts were returned to the
researchers, all patients were assigned an ID number and
transcripts were de-identified to ensure anonymity.

Data collection and data analysis occurred almost
simultaneously to help with sampling and refining tentative
categories. After member checking of transcripts and initial
themes was completed by patients, the transcripts were then
read in their entirety by two researchers who examined
the data line-by-line and independently assigned codes
(eg, personal interactions, motivation, and boredom) to
sections of text. The next step was to look at connections
and comparisons between codes to develop themes and
sub-themes. After codes were assigned and themes were
identified independently, the researchers met to discuss
these until consensus was reached. If consensus was unable
to be reached a third researcher was available to help resolve
any discrepancies. The researchers then decided on a main
theme and re-read the transcripts to selectively search for
data related to the identified themes (selective coding). When
the final list of themes was agreed, the transcripts were
then re-read to ensure no participant perspectives had been
overlooked during coding and thematic development. The
penultimate step was to find links and relationships between
the themes and the final step was the formulation of theory.

To achieve methodological rigour, rich accounts of the
population {for transferability) and research method
(for dependability) were recorded. Purposive sampling
techniques and the presentation of multiple viewpoints
held by patients were used to increase credibility.
Documentation of coherent links between collected data
and generated themes (using verbatim quotations from the
patients as evidence) and member checking (to validate the
transcripts and researchers’ interpretation) were completed
for confirmability. The research process was documented
in detail and preserved so that an audit trail was possible.
Finally, the results of the qualitative analysis were
triangulated against quantitative results from a independent
group of patients (n = 105) from the same setting who were
enrolled inthe same randomised controlled trial of providing
additional Saturday rehabilitation (Peiris et al 2012).

As researchers cannot avoid taking their own experiences
with them into the research process (Johnson and Waterfield
2004) brief summaries of the researcher’s backgrounds are
provided to enhance reflexivity. The principal researcher (CP)
was a physiotherapist at the rehabilitation centre and was not
involved in the treatment of the patients. The other researchers
(NT and NS) were physiotherapists, worked at an affiliated
university, and had experience in qualitative research.

Results

Participants

Nineteen of the 20 patients invited to participate took part in
the study, 11 of whom received the extra Saturday therapy.
One participant could not take part in the study as she was
discharged home prior to the scheduled interview. The mean
age of the participants was 77 years (range 60-92). Sixieen
participants were women, 14 had an orthopaedic condition
(most commonly total hip replacement) and five had a
neurological condition (most commonly stroke) (see Table
2). All participants had experienced at least two Saturdays
at the rehabilitation centre. The average length of stay in the
rehabilitation centre at the time of interview was 27 days
(range 14-78). All participants agreed with their transcripts
and the researchers’ interpretation of emerging themes so
only one round of member-checking was completed.

Physiotherapists

Nine physiotherapists (5 women), median age 25 years
(IQR 24 to 32) were involved in the care of the interviewed
patients. Five of these were junior physiotherapists (aged
21-25 years with one month to two years of professional
experience) and four were senior physiotherapists (aged 27—
51 years with 4-28 years of professional experience). The
physiotherapists had been working in their profession for a
median of 2.5 years (IQR 1.8 to 8) and had worked at the
rehabilitation centre for a median of 1 year (IQR 0.5 to 3.3).

Main Theme

Personal interactions: The rehabilitation experience was
reported as a new and foreign experience to most of the
patients interviewed. Patients appeared to focus on what
was familiar to them, that is, the personal attributes of
those they interacted with and the subsequent interactions
that occurred and not the content or outcomes of
physiotherapy rehabilitation. Patients seemed to associate
physiotherapy with two main factors: personal attributes of
their physiotherapists, and interaction with staff and other
patients during physiotherapy. When questioned about
the amount of therapy they received (including Saturday
therapy), patients’ responses were linked to their feeling
towards the personal attributes of their physiotherapists.
Therefore personal interactions with therapists and other
patients was our main theme and all sub-themes related
back to personal interactions in some way (see Box 1).

Box 1. Main theme and sub-themes for patients’ experience
of physiotherapy rehabilitation and Saturday physiotherapy.

Personal interactions

Empathetic and caring physiotherapists

+ Encouraging and motivational

+ Made physiotherapy a positive experience
Socialisation with other patients

+ Motivational

Alleviated boredom

+ Friendly physiotherapists and patients

+ Saturday physiotherapy broke the monotony
of the weekend

Changed perceptions of weekends in rehabilitation
+ An extension of weekdays in rehabilitation
Contentment with amount of therapy

+ Therapist knows best
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Table 2. Patient characteristics.

Participant Sex Age Diagnoses Group allocation LOS at time of
number interview (days)
1 F 73 Guillian-Barre Syndrome M-F 45
2 F 82 # surgical neck of humerus M-F 33
3 F 67 THR M-F 14
4 F 75 Stroke M-F 78
5 M 87 TKR M-F 19
5 F 76 Hip fracture M-F 15
7 F 81 Lower limb weakness M-F 15
8 F 83 THR M-F 22
9 F 92 # femur and # olecranon M-S 15
10 F 76 # tibial plateau M-S 26
1 F 78 Stroke M-S 21
12 F 74 Hip fracture M-S 36
13 F 87 below knee amputation M-8 28
14 M 74 THR M-5 14
15 M 64 Stroke M-S 486
16 F 72 TKR M-S 14
17 F 60 TKR M-S 14
18 F 79 THR M-S 16
19 F 76 # ankle M-S 38

LOS = length of stay, F = female, M = male, # = fracture, THR = total hip replacement, TKR = total knee replacement, M-F = Monday

to Friday, M-5 = Monday to Saturday

Sub-themes

Patients valued empathic and caring physiotherapists.
Patients expressed positive attitudes towards their
physiotherapists. They reported that their physiotherapists
were friendly, knowledgeable, and compassionate:

So kind and professional, and caring, and they
definitely know what they're doing. (P18)

The physios, they are lovely, they help vou and are
always friendly. (P19)

They understand vour problem — which a lor don't
understand it. These people undersiand vour problem
and they help you when you can't do it. (P3)

Patients also said their physiotherapists were a source of
motivation:

Their morale and their energy towards patienis is
fantastic ... They really are on your side and they
really do want you to get better and, you know, power
on! (P1T)

and described having therapy with them as a positive
experience:

When I came back I always felt much better. And
that's why I always looked forward 1o each session — [
really did! (P9)

Socialisation with other patients during therapy was
motivational. Patients said that they welcomed the social

component of their physiotherapy rehabilitation. They
talked about sharing the rehabilitation experience with
other patients in the gym environment, and felt that it made
the whole experience more enjoyable:

You make friends very quickly in the gym. (P17)

And I think mixing with all the people helps vou
recover a lot quicker. (P10)

Patients reported that they valued the encouragement that
other patients provided during therapy:

We encourage each other, and pal each other on the

back. (P17)

We ralk about everything and they re encouraging.
They say ‘You've done a good job 1oday’ or ‘You're
doing better', things like that. (P8)

Socialising with and receiving encouragement from the
other patients was perceived to create a motivational
atmosphere in the gym:

You might think ‘Oh, I'd rather have a little doze’
(laughs) but then you get down amongst everything
and you come to life’. (P18)

Physiotherapy alleviated boredom. Patients commented
that they found being in rehabilitation a bit boring (P14)
and that the interactions that occurred during physiotherapy
helped to alleviate the boredom:
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It’s lovely. They've all friendly, they all want 10 1alk,
which passes the time. (P5)

The gym environment, possibly [facilitated by the
physiotherapists, encouraged social interaction. Although
patients stated that they enjoyed interacting with other patients
in the gym, they did not appear to do this on the wards:

Really, [ don’t mix up with anvbody. Except the
persons in the gym. Make a lot of friends there. (P5)

When reflecting on their weekends without physiotherapy
sessions, patients commented:

It does ger boring, (P8)
All you do is eat and sleep. (P1)

Physiotherapy on Saturdays was seen as a break from the
monotony of the wards over the weekend and patients felt
that it provided purpose to their day and eased their boredom:

Oh, well, it's a great idea really, because you do get a
little bored just sitting around up there. (P18)

Ifind it's a break from the monotony — from being
sitting in a chair all day long. (P19)

Saturday therapy changed patients’ perceptions of
rehabilitation on the weekend. Patients who received
Monday to Saturday therapy perceived Saturday as an
extension of their weekday rehabilitation and it was just
another physio day (P12). Patients reported that they liked
Saturday physiotherapy sessions for the same reasons they
liked weekday physiotherapy sessions: interaction with
therapisis, socialisation with other patients and motivation
to participate. In addition, they also reported that there
wasn't a break in therapy:

Oh, I think it kept the flow, I really do. I think after
two days off the muscles would be back flopping
everywhere and so forth. (P11)

Because you could stiffen up I guess if there's nothing
in between, (P18)

Because if vou have two days not doing any physio,
vou know, I think you slow up again and you forger
abour what you're supposed to be doing. (P16)

For patients who received Monday to Saturday
physiotherapy, the interactions that occurred on Saturdays
appeared to create an expectation that physiotherapy should
be part of every day in rehabilitation, which seemed to help
patients accept and embrace the additional physiotherapy.

Patients who received Monday to Friday physiotherapy
reported different perceptions of what the weekends
were for. They did not feel like Saturday was a typical
rehabilitation day:

Um, I think in our minds, Saturday and Sunday are
days that you just don't do things like thar. (P7)

Instead patients reported they would be entertaining visitors
or doing sedentary activities on the weekend:

1 have visitors and that's important too. (P4)

Um, sleep. (P1)

Ah, precious little vou could say (laughs). (PT)
Oh, watch relevision, that's it, (PS)

These patients said they were concerned that they would not
get enough rest if they received additional physiotherapy:

That's enough for me at the moment. I couldn't cope
with any more because I get so very tired. (P4)

This was in contrast to patients who did receive
physiotherapy on Saturdays who reported that they got
enough rest already:

Plenty of rest (laughs). Too much rest (laughs). (P13)
You ger plenty of rest, Plenty of it/ (P19)

Contentment with the amount of physiotherapy; after all,
therapist knows best! Most patients had not given much
thought to the amount of physiotherapy they received but
when asked they responded that they were content with the
amount of physiotherapy provided regardless of whether or
not they received Saturday physiotherapy:

As far as I'm concerned that physio was very
adequate and just what I needed. (P13)

They appeared not to associate the amount of therapy they
received with their progress, and reported that they trusted
their physiotherapists to choose how much therapy they
needed:

But they know. They know how much. (P5)

I think they did it 1o what they really knew we should
be having. (P9)

However, there were some patients who received Monday to
Friday physiotherapy who would have preferred to receive
more physiotherapy:

Iwas a bit disappointed. I would like to have had
{physiotherapy) on the weekend. (P8)

I sometimes think it could be a bit more. (P7)

Patients who received Monday to Saturday physiotherapy
reported that more therapy would be even more beneficial
to their progress (and would help reduce boredom):

I tend 1o assume that the more I gei the better. (P13)

Well, it sounds as though I'm being greedy, bur I'd

choose twice a day. Because it gets me moving and
it's good for my leg. The move Luse it, the better it

Jfeels. (P9)

1'd sooner do seven days rather than, you know,
‘cause as I'm saving, Sundays, what do vou do? (P14)

Perhaps this was because they had an expectation that every
day in rehabilitation should involve physiotherapy.

Triangulation with quantitative data

Most of the qualitative findings of the current study converge
with the quantitative results from an independent group of
patients receiving Saturday therapy in the same setting
(Peiris et al 2012) (Table 3). Quantitative results confirmed
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Table 3. Triangulation of the qualitative findings with the quantitative findings from Peiris et al {2012).

Theme Qualitative findings

Quantitative findings

Triangulation

Motivation
during therapy

Patients reported that
therapists and other patients
provided encouragement and
motivation to be active in the
gym during physiotherapy.

Despite spending only 4% of their time in therapy, 356%  Convergent
of the steps patients took were taken during therapy.

Patients who received M-S therapy took more than

twice as many steps on Saturdays than patients who

received M-F therapy, mean difference 428 steps (85%

Cl 184 to 673}, and spent 50% more time in upright
activities, mean difference 0.5 hours (85% Cl| 0.1 to 0.9).

Sedentary Patients reported boredom All patients were least active on Sundays (when no Convergent
activity outside and participating in sedentary therapy was provided) when they took 141 fewer steps
of therapy activities when not receiving  (85% CI 67 to 214) compared to weekdays.

therapy.
Changed Patients who received M-S As well as being more active on Saturdays, patients who Convergent
perceptions of  therapy felt that the weekends received M-S therapy took an extra 253 steps (95% CI
weekends in were as important as 7 to 514) and spent an extra 0.4 hours (95% CI 0.1 to

rehabilitation weekdays for rehabilitation.

0.9) upright on Sunday when no therapy was provided

compared to patients who received M-F therapy.

Patients who received M-F
therapy felt the weekends
were important for resting.

Patients who received M-F
therapy feared they wouldn't
get enough rest if they

had additional therapy on
Saturday.

Patients who received M-F therapy were least active on Convergent
the weekends.
Patients spent a mean of 22.9 hours (SD 1.0} sitting or  Divergent

lying down each day.

M-S = Monday to Saturday, M-F = Monday to Friday, Cl = confidence interval, SD = standard deviation

that patients who reported being motivated during therapy
were more physically active during therapy and that patients
were sedentary outside of therapy and did indeed get *plenty
of rest”. The changed perceptions of the weekend that
patients in this study reported converge with results from
the quantitative study where patients who received Saturday
therapy were more active on both Saturdays and on Sundays
{when they did not receive any therapy) compared to those
who received Monday to Friday therapy.

Discussion

Personal interaction with their physiotherapists and other
patients in the gym was the main reason that participants
described  positive  experiences  of  physiotherapy
rehabilitation. In agreement with previous research
conducted in a neurclogical rehabilitation setting (Wain et
al 2008), daily interactions with staff and other patients were
viewed as pleasurable experiences for the participants and
were considered important to their recovery. Participants
reported valuing the attributes of their physiotherapists
more than the amount or content of the physiotherapy they
received. This finding is consistent with a previous study in
a private practice setting, which identified communication
ability and other personal attributes of physiotherapy staff
as more important than the content or outcome of treatment
(Potter et al 2003). The results of our study reinforce
the importance of personal interactions in the patients’
experience of physiotherapy treatment in rehabilitation
suggesting that development of communication skills may
be important for physiotherapists who work inrehabilitation.

In contrast to previous research in stroke (Galvin et al
2009, Lewinter and Mikkelsen 1995, Wiles et al 2002)
most participants in this study reported contentment with

the amount of physiotherapy they received regardless of
whether they received physiotherapy on Saturday. Our study
included participants with a variety of conditions requiring
physiotherapy and who may have different views. Patients
with orthopaedic conditions, for example, may not want
more physiotherapy if their condition is associated with
pain as they recover from injury or surgery. In our study,
however, participants with stroke did not differ in their
views when compared to participants with orthopaedic
or other conditions. Participants with stroke were mostly
happy with the amount of therapy and equally as likely
to want more physiotherapy as patients with orthopaedic
or other conditions. Another possible reason that results
differ is that participants in our study were still receiving
physiotherapy at the time the interviews were conducted
and were not reflecting back after therapy had finished.

Participants in our study said they were happy to let their
physiotherapists decide how much therapy they received
and reported that they trusted their therapists as experts and
had faith that they would do what was best for them. This
may be indicative of our sample of older adults who are of
the generation who simply believe that ‘doctor knows best”
(Hovenga and Kidd 2010) in contrast to younger patients
who may be less accepting of authority.

Some participants who received Monday to Friday therapy
were happy with the amount of physiotherapy because they
feared they would not be able to cope with any more due to
fatigue. Participants who received Saturday physiotherapy
were more likely to advocate for even more intensive
therapy, possibly due to the fact that they knew they could
manage the additional physiotherapy without negative
consequences and they had different expectations of what
weekends in rehabilitation should comprise. Quantitative
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data from an independent group of patients in the same
setting (Peiris et al 2012) found those who received extra
Saturday therapy were more active over the entire weekend
(including Sunday when no therapy was received) than
those who did not receive Saturday therapy. This supports
the notion that patients who received Monday to Friday
physiotherapy felt it was important to rest on the weekend
while those who received extra Saturday therapy had the
expectation to keep working on their rehabilitation goals
throughout the weekend.

Boredom is a common complaint in hospitalised adults
(Clissett 2001) and it emerged as a sub-theme in how the
participants  experienced physiotherapy. Quantitative
results (Peiris et al 2012) confirmed that patients were
most active during therapy (where patients reported that
interacting with others was enjoyable and motivational) and
were sedentary outside of therapy (where patients reported
boredom). Additional Saturday physiotherapy extended
therapy time and helped ease boredom on the weekend.
Following cardiovascular surgery patients reported higher
satisfaction levels when receiving weekend physiotherapy
as they felt they had more time to communicate with their
therapists (van der Peijl et al 2004). Participants reported
liking additional weekend physiotherapy for all the same
reasons they liked regular weekday physiotherapy; it eased
boredom and enabled interaction with therapists and other
patients.

Participants who received Saturday physiotherapy enjoved
it, engaged actively in it, and had changed perceptions of
what weekends were for in rehabilitation so that they felt
they should be actively participating in rehabilitation over
the weekend. Results from associated quantitative data
indicate that Saturday therapy increased physical activity
levels (Peiris et al 2012). Providing additional Saturday
physiotherapy in a mixed rehabilitation setting may also
reduce length of stay (Brusco et al 2007), These positive
results for the patient and the health service provide support
for the provision of Saturday physiotherapy in rehabilitation
centres if resources allow. Clinicians cannot conclude
that their patients are getting enough therapy simply
because they are ‘satisfied’ because satisfaction is a result
of interactions, trust, and a lack of expectations during
rehabilitation. Clinicians can, however, be assured that their
patients will be happy and more active and may get home
sooner if Saturday physiotherapy is provided.

This study’s qualitative findings are not necessarily
generalisable (Wiles et al 2002). Situations are experienced
differently depending on who is experiencing them.
Therefore the findings of this study are specific to the
patients who were interviewed. However purposive
sampling was undertaken to include a diverse population,
recruitment  continued to  saturation, and accurate
accounts of the population have been provided to enhance
transferability of the findings to similar patient groups.
Although quantitative data used for triangulation was
obtained from an independent group of patients in the same
setting, it was in agreement with the qualitative data in this
study indicating a degree of transferability.

Obtaining the perspectives of patients experiencing
inpatient rehabilitation is a valuable way of evaluating
physiotherapy services. The results of this study suggest
that personal interactions with the therapist and other

patients are important contributors to the patient experience
of rehabilitation. These factors appear to be more important
to patients than the amount of therapy received. Saturday
physiotherapy was not only viewed as a positive experience
but it changed patients’ expectations so that they thought
every day was for rehabilitation. m
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Chapter 6

ADDITIONAL SATURDAY REHABILITATION IMPROVES FUNCTIONAL
INDEPENDENCE AND QUALITY OF LIFE AND REDUCES LENGTH OF STAY:

A RANDOMISED CONTROLLED TRIAL

6.1 INTRODUCTION

Chapters 2 to 5 provided evidence that additional weekend rehabilitation may improve patient
outcomes, increase levels of physical activity and change patient perceptions of rehabilitation.
The systematic review and meta-analysis in Chapter 2 suggested that extra physiotherapy had
beneficial effects for patients with a variety of acute and sub-acute health conditions but most of
the included trials alone did not show significant effects. Additionally, the review included only
one trial that was conducted in a mixed rehabilitation setting and two trials (n=166) that also
provided extra occupational therapy services. Considering the important role that occupational
therapists have in rehabilitation and the focus on mixed rehabilitation settings in this thesis, there
is a lack of evidence evaluating the effects of additional rehabilitation services (particularly

physiotherapy and occupational therapy) in mixed rehabilitation populations.

The aim of this chapter was to determine whether providing additional rehabilitation services on

a Saturday improved functional outcomes for patients with a variety of health conditions.
Chapter 6 is presented in its published form (Peiris et al 2013b):

Peiris CL, Shields N, Brusco NK, Watts JJ and Taylor NF (2013b): Additional Saturday
rehabilitation improves functional independence and quality of life and reduces length of stay: a
randomized controlled trial. BMC Medicine 11: 198 doi: 10.1186/1741-7015-11-198
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Additional Saturday rehabilitation improves
functional independence and quality of life and
reduces length of stay: a randomized controlled
trial

Casey L Peiris'*", Nora Shields'”, Natasha K Brusco'®, Jennifer J Watts” and Nicholas F Taylor'~

Abstract

Background: Many inpatients receive little or no rehabilitation on weekends. Qur aim was to determine what
effect providing additional Saturday rehabilitation during inpatient rehabilitation had on functional independence,
guality of life and length of stay compared to 5 days per week of rehabilitation.

Methods: This was a multicenter, single-blind (assessors) randomized controlled trial with concealed allocation and
12-month follow-up conducted in two publically funded metropolitan inpatient rehabilitation facilities in
Melbourne, Australia. Patients were eligible if they were adults (aged =18 years) admitted for rehabilitation for any
orthopedic, neurological or other disabling conditions excluding those admitted for slow stream rehabilitation/
geriatric evaluation and management. Participants were randomly allocated to usual care Monday to Friday
rehabilitation (control) or to Monday to Saturday rehabilitation (intervention). The additional Saturday rehabilitation
comprised physiotherapy and occupational therapy. The primary outcomes were functional independence
{functional independence measure (FIM}; measured on an 18 to 126 point scale), health-related quality of life
(EQ-5D utility index; measured on a € to 1 scale, and EQ-5D visual analog scale; measured on a @ to 100 scale), and
patient length of stay. Outcome measures were assessed on admission, discharge (primary endpoint), and at 6 and
12 months post discharge.

Results: We randomly assigned 996 adults (mean (SD} age 74 (13) years) to Monday to Saturday rehabilitation
(n=496) ar usual care Monday to Friday rehabilitation (n = 500}, Relative to admission scores, intervention group
participants had higher functional independence {(mean difference (MD) 2.3, 95% confidence interval (Cl) 8.5 to 4.1,
P=001} and health-related quality of life (MD .04, 95% C1 001 to 0.07, P=0.009) on discharge and may have had
a shorter length of stay by 2 days (95% Cl 0 to 4, P=0.1} when compared to control group participants.
Intervention group participants were 17% more likely to have achieved a clinically significant change in functional
incdependence of 22 FIM points or more (risk ratio (RR) 1.17, 85% CI 1.03 to 1.34) and 18% more likely to have
achieved a dlinically significant change in health-related quality of life (RR 1.18, 959 Cl 1.04 to 1.34) on discharge
compared to the control group. There was some maintenance of effect for functional independence and health-
related quality of life at 6-month follow-up but not at 12-month follow-up. There was no difference in the number
of adverse events between the groups (incidence rate ratio = 0.81, 95% C1 061 to 1.08).
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{Continued from previous page)

Conclusions: Providing an additional day of rehabilitation improved functional independence and health-related
guality of life at discharge and may have reduced length of stay for patients receiving inpatient rehabilitation.

Trial registration: Australian and New Zealand Clinical Trials Registry ACTRN12609000973213
Please see related commentary: http//www biomedcentral.com/10.1186/1741-7015-11-199.
Keywords: Occupational therapy, Physiotherapy, Rehabilitation, Quality of life

Background

Rehabilitation involves specialized, coordinated, multidis-
ciplinary care that aims to restore functional independence
in physical and cognitive activities [1]. Allied health services
are commonly provided as part of a multidisciplinary
team during inpatient rehabilitation with physiotherapy and
occupational therapy services being the most frequently
required [2]. There is evidence that multidisciplinary
rehabilitation is effective [3-6], so the question is not ‘what’
should be provided during rehabilitation but ‘how much’
should be provided to lead to the most efficient gains in
functional independence during rehabilitation [7].

There has been recent debate in the UK about providing
7-day acute healthcare in the National Health Service
[8,9]. It has been noted that in such a complex healthcare
system, one area cannot work effectively at the weekend
without having access to other areas that must also be
functioning at the weekend [8,9]. Recent debate has
centered on consultant and elective medical care, but
rehabilitation services also need to be considered as they
are an important part of the healthcare system.

Despite the view that most hospitals provide weekend re-
habilitation, only 30% of rehabilitation hospitals in Australia
offer weekend therapy [10]. Althcugh weekend allied health
services are more common in acute hospitals in the UK,
Western Europe, Canada and Australia [10-12], staffing is
reduced by up to 88% on weekends compared to weekdays,
and is offered only to patients at risk of deterioration or
those being discharged over the weekend [11]. A possible
explanation for the limited amount of weekend therapy
being provided is the lack of evidence to support it. A
recent retrospective study found that 7 days per week of
rehabilitation did not improve function, but reduced
length of stay by 1 day compared to 5 days per week of
rehabilitation [13]. Another study indicated that additional
Saturday physiotherapy may reduce length of stay during
rehabilitation [14] but was underpowered and did not
include any other members of the multidisciplinary team or
follow-up. Health service providers require quality evidence
to determine whether weekend therapy is beneficial for all
rehabilitation patients before they can decide whether to
staff a full weekend service.

The primary aim of this study was to determine what
effect providing an additional Saturday rehabilitation service
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in inpatient rehabilitation had on the discharge cutcomes
of functional independence, quality of life and length of
stay. The secondary aim was to investigate if any benefits
of providing additional therapy were maintained at 6 and
12 months after discharge from inpatient rehabilitation.

Methods

Design

This was a multicenter, single-blind, randomized controlled
trial. The trial was registered with the Australian and New
Zealand Clinical Trials Registry (ACTRN12609000973213)
pricr to patient recruitment. The trial was conducted
according to the published trial protocol [15]. The only
significant variations to the protecol related to the man-
agement of missing data, as described below in the data
analysis section, and that the number of participants
recruited exceeded the estimated sample. Ethics approval
was received from University and Health Service Human
Ethics Committees and written informed consent was
provided by all participants.

Settings

The trial took place at 2 publically funded metropolitan
rehabilitation facilities (Angliss Hospital and Peter James
Centre) with a combined total of 90 rehabilitation beds
(providing multidisciplinary inpatient rehabilitation services
in eastern metropolitan Melbourne, Australia). Recruitment
occurred from 1 July 2010 to 30 June 2011. In Australia,
patients admitted for rehabilitation are usually not able to
return directly home from acute hospital due to reduced
functional independence. Before being accepted for in-
patient rehabilitation, patients are typically assessed in
an acute hospital as being able to participate actively in
rehabilitation with the expectation that they will improve
sufficiently to return to community living.

Participants

Participants were included if they were aged 18 years or
older and had been admitted for rehabilitation at either
of the two facilities. Participants with any orthopedic (e.g.
fractures, elective joint replacements), neurological (e.g.
stroke, multiple sclerosis, Parkinson disease) or other
disabling condition (cardiac, pulmonary, deconditioning)
were included. Participants were excluded if they were
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admitted for slow-stream rehabilitation termed ‘geriatric
evaluation and management’ (as this patient group are
managed differently to patients admitted for standard
rehabilitation) or if they were enrolled in another inter-
vention trial. Participants were not excluded if their pri-
mary language was a language other than English (an
accredited interpreter assisted with informed consent and
outcome measurement) or if they had reduced cognition
(the next of kin was approached for informed consent).

Randomization procedure

Participants were randomized to the intervention or the
control group using a concealed methed, with 1:1 alloca-
tion. The block allocation sequence was generated electron-
ically and assignments concealed in sequentially numbered,
sealed, opaque envelopes. Only after the participant was en-
rolled in the trial and had completed baseline testing was
assignment made by opening the next envelope in the
sequence. A member of the research team who was not
involved in recruitment, assessment or treatment of
participants prepared the envelopes.

Intervention

Usual care rehabilitation was provided to all participants in
both groups daily from Monday to Friday. Rehabilitation
therapy focused on task-specific training and discharge
planning and was at the discretion of the treating therapist.
Patients at the two facilities usually receive about 2 h of
physictherapy and occupational therapy per weekday as
well as full nursing, medical and other allied health
services.

In addition, the intervention group was scheduled to
receive a full physiotherapy and occupational therapy
service on Saturday (an additicnal 1 h of each therapy).
Weekend therapists may or may not have been the patient’s
usual therapist but were therapists employed by the
hospital network and not research staff. The content of
the therapy provided at the weekend was similar to that
which was provided during the week as determined by the
patients Monday to Friday therapists. Instructions were
provided by a written handover.

Outcome measures

Outcome measures were assessed directly at admission and
discharge and by telephone at 6 months and 12 months.
The primary endpoint was assessment at discharge with
follow-up measures of functional independence and health-
related quality of life at 6 months and 12 months. Outcome
assessors who measured primary and secondary outcomes
were blinded to group allocation. The success of blinding
was evaluated at the discharge assessment by asking asses-
sors to guess their patients group allocation. Treating
therapists and other members of the rehabilitation team
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(who made decisions regarding discharge) were not
blinded to group allocation.

Primary outcomes

Functional independence was assessed using the functional
independence measure (FIM) [16] administered by creden-
tialed assessors. The FIM consists of 18 items in 2 domains:
motor (13 items) and cognitive (5 items). Each item is rated
on a 7-point scale, where 1 reflects complete dependence
and 7 reflects complete independence. Scores range from
18 (lowest function) to 126 (highest function). The FIM
self-care score refers to items 1 te 6, which relate to feed-
ing, grooming and dressing. The FIM mobility score refers
to items 9 to 13, which relate to transfers, walking and
stairs. The FIM has demonstrated strong psychemetric
properties in rehabilitation settings with good reliability
(intraclass correlation coefficient (ICC) = 0.99) [17] and
evidence of responsiveness and validity as a global disability
measure for patients receiving rehabilitation [18]. An
increase in FIM of 22 points or more is considered to
reflect a clinically significant improvement in functional
independence [19].

Health-related quality of life was assessed using the
EuroQolL questionnaire (EQ-5D) and visual analog scale
(EQ-VAS) [20]. The EQ-5D rates five domains of health
including mobility, self-care, usual activities, anxiety/
depression and overall health status, scores for which can
be converted into a utility index score by using data from
the general population [21]. The EQ-5D utility index has
been used in a range of health conditions and changes in
EQ-5D are correlated with changes in condition-specific
measures [22]. A change in the EQ-5D utility index score
of half a standard deviation was considered clinically
significant [23].

Length of stay was measured as the number of overnight
stays in the rehabilitation facility and was included as a
primary outcome based on pilot data [14] that suggested
patients who received additional Saturday therapy were
discharged earlier but at a similar functional level to patients
who received Monday to Friday therapy.

Secondary outcomes

Secondary outcome measures included the Personal Care
Participation Assessment and Resource Tool (PC-PART)
[24], 10-m walk test [25,26], and the timed up and go test
[27]. The modified Motor Assessment Scale [28] was
completed by patients with stroke. Discharge destination
was categorized as ‘same’ if participants returned to their
usual place of residence or ‘worse’ if participants were
unable to return home because they required more sup-
ported accommeodation on discharge. The need for follow-
up physictherapy or occupational therapy on discharge was
recorded.
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Adverse events, including falls, skin tears and infections
were recorded using the health services incident reporting
database. Adverse events were classified as severe, moderate,
mild, or no harm.

Other outcome measures

Health service utilization and costs for participants in this
trial will be reported elsewhere. Subsets of participants
enrolled in the current trial had additional measures taken
to explore the effects of additional rehabilitation. Physical
activity levels were monitored [29,30] and in-depth inter-
views were conducted [31] on subsets of participants.

Sample size

Based on one of the primary outcome measures (length
of stay), a sample size of 712 participants was estimated in
the trial protocol [15]. To recruit this number of partici-
pants a recruitment period of 18 months was anticipated.

Statistical analysis

Analysis of covariance (ANCOVA) was used to analyze
between-group differences in discharge (primary endpoint),
6-month and 12-month scores with baseline scores as
covariate [32]. Intention to treat analysis, based on original
group allecation, was used with any missing primary out-
come data imputed using multiple imputation methods
[33]. We assumed data were missing at random and used
linear imputation for the continuous variables of length of
stay, FIM, EQ-5D and EQ-VAS at admission, discharge, 6
months and 12 months via chained equations imputation
generating five imputed datasets. In the trial protocol we
specified that we would use the last value carried forward
method [34]. Since the trial protocol was written, it has
been recommended that multiple imputations may be a
more appropriate method of dealing with missing data as
it is less subject to bias [33,35]. The multiple imputation
method was therefore chosen for dealing with missing
data in this trial. For secondary outcomes, available data
of all participants who were allocated were included in
analyses without any imputation for missing data. Absclute
risks, relative risks and number needed to treat (NNT)
were calculated for the number of participants in each
group who achieved clinically significant improvements,
using the threshold values specified above, in primary out-
come measures, retfurned to their usual accommodation,
and required follow-up allied health therapy. A negative
binomial regressicn model was used to analyze adverse
events [36].

Results

Over a 12-month period 1,225 eligible patients were
admitted to rehabilitation at the 2 sites. A total of 996
patients provided informed consent to participate and
were randomized to receive either Monday to Saturday
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rehabilitation (intervention) (n = 496) or Monday to Friday
rehabilitation {(contrel) (n=500). Recruitment rates were
higher than originally expected and the project steering
committee decided to stop recruitment earlier than
planned as it appeared that the target sample size would
be reached prior to 18 months. Without any interim ana-
lyses being performed, it was decided to stop recruitment
at 12 months. The primary outcome measure of length of
stay was obtained for all participants (100%) on discharge.
By the end of the trial (12-month follow-up) 106 partici-
pants had died (intervention group n =54, control group
n=52). In all, 86% of participants (852 of 996) were avail-
able for follow-up at 6 months and 82% (813 of 996) at 12
months (Figure 1). Overall, 94% of primary outcome data
was complete at discharge, 82% at 6 months and 79% at
12 months.

Participants

Participants had a mean (SD) age of 74 (13) years and
637 (64%) were women (Table 1). A total of 579 (58%)
participants were admitted with an orthopedic diagnosis,
203 (20%) with a neurological diagnesis and 214 (21%)
participants were admitted with other disabling impair-
ments. A total of 94% of participants were living inde-
pendently in the community prior to their acute hospital
admission.

Intervention
Participants in the intervention group received a mean
of 53 more minutes of rehabilitation therapy (95% CI 31
to 74) per week compared to the control group. A total
of 457 (92%) participants in the intervention group and
8 (2%) participants in the control group received at least
1 session of additional Saturday rehabilitation.

From available data, assessors correctly guessed group
allocation on discharge 55% of the time.

Effects of intervention

Functional independence

Participants in the intervention group had higher FIM
scores on discharge (mean difference (MD) 2.3, 95% CI
0.5 to 4.1, P=0.01), and possibly at 6 months (MD 2.0,
95% CI 0.0 to 4.0, P =0.05), but not at 12 months (MD
1.3, 95% CI 0.9 to 3.5, P =0.24) compared to the control
group (Table 2). Participants in the intervention group
were 17% more likely to achieve a clinically significant im-
provement in FIM of at least 22 FIM points at discharge
(Risk Ratic (RR) 1.17, 95% CI 1.03 to 1.34) compared to
those in the control group. For every 13 patients provided
with the intervention, 1 additional patient achieved a
clinically significant improvement in FIM at discharge
(NNT 13, 95% CI 7 to 71) (Table 3).
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Patients admitted to rehabilitation
{n =1225)

Excluded (n = 214)
| ® Declined (n = 197)

® Unable to gain informed consent due to
cognitive or speech impairment and no next of
kin available (n = 14)

® Enrolled in another intervention tnal (n = 3)

A 4
Consented to participate (n = 1011)

Excluded {(n = 15)

® Discharged prior to randomisation (n = 14)

Y

® Withdrew prior to randomization (n = 1)

A

Baseline: measured FIM, TUGT, 10MWT, MMAS, EQ-5D
Randomized (n = 996)

(n = 496) (n = 500)
Intervention Group Control Group -
Lost to Discharge follow- Lost to Discharge follow-
up ® Received ® Received o up
® deceased (n=2) physiotherapy and physiotherapy and ¥l ® deceased (n=3)
® withd = occupational therapy occupational therapy ® withdrew (n=1
vatheeew (ns1) Monday to Saturday Monday to Friday il
A 4 Y
Discharge: measured LOS, FIM, EQ-5D and walking ability
{n = 495) (n = 499)
Lost to & month follow-up Lost to 6 month follow-up
® unable to contact (n = _| ® unable to contact (n =
17) » 25)
deceased (n = 31) ® deceased (n = 34)
withdrew (h = 16) ®* yithdrew (h = 19)
h 4 4
6 months: measured FIM and EQ-5D
{n = 431) {n=421)
Lost to 12 month follow-up Lost to 12 month follow-up
® unable to contact (n= 18) » unable to contact (n=14})
® deceased (n=21) ® deceased (n = 15)
® withdrew (n = 8) ® yithdrew (n = 5)
A A 4
12 months: measured FIM and EQ-5D
(n = 402) (n=411)
4 v
Analysed (intention to treat)
{n = 496) {n = 500)

Figure 1 Flow of participants through the trial.
=
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Table 1 Baseline characteristics

Charactetristic Randomized {nh =996)

Intervention  Control
{n =496) {h=500)
Age in years, mean (5D) 75013 74013
Age group, n (%)
=59 years 63 (13) 7204
80 to 79 years 236 {48) 234 {47)
280 years 197 {40) 194 (39)
Gender, n male (%) 188 (38) 171 {34)
Diagnosis category, n (%)
Strake 81 (18) 79016
Cther neurological conditions 20 {4) 23 {5)
Orthopedic conditions 283 {57) 296 {59)
Pain syndrormes 24.{5) 19 {4)
Cardiac/Pulmenary 25(5) 23 {5)
Other disabling impairments 63 (13) 5912
Functional independence (FIM)
Total, mean (5D) 83 (20) 83 {21
Mobility compenent, mean (50 16 {7) 16 {7)
Self-care component, mean {(50) 27 {8) 27 {8)
Cognitive component, mean {50) 31{8) 31 {6)
Health-related quality of life
EQ-5D utility index, mean (D) 032035 037{035)
Visual analog scale {0 to 100 rmimy), mean (50) S 56{22)
Charlson comorhidity index, mean (5D) {1 1{1)
Living independently in the community 466 {94) 466 {93)

prior to admission, n (%)

Intervention = Monday to Saturday rehabilitation, control = Monday to
Friday rehabilitation.
£Q-50 EuroQol five dimensions questionnaire.

Health-related quality of life

Participants in the intervention group had higher EQ-5D
utility index scores (MD 0.04, 95% CI 0.01 to 0.07,
P=0009) on discharge and possibly at 6 months (MD
0.03, 95% CI -0.01 to 0.08, P= (.15) but not at 12 menths
(MD 0.01, 95% CI -0.04 to 0.05, P =0.77) when compared
to the contrel group. Participants in both groups scored
similarly on the EQ-5D VAS at discharge, 6 months and
12 months (Table 2). Participants who received Monday
to Saturday rehabilitation were 18% more likely to achieve
a clinically significant improvement in health-related
quality of life utility index score at discharge (RR = 1.18,
95% CI 1.04 to 1.34) than participants who received
Monday to Friday rehabilitation. This difference was
maintained at 6 months and possibly at 12 months. For
every 12 patients provided with the intervention, 1 add-
itional patient achieved a clinically significant improve-
ment in EQ-5D at discharge (NNT 12, 95% CI 7 to 45)
(Table 3).
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Length of stay

The intervention group may have had a shorter length
of stay by 2 days (95% CI 0 to 4, P=0.1) compared to
the control group, with length of stay reduced from a mean
of 23 (SD 20) days to 21 (SD 16} days. Few participants
were discharged on a weekend day; 15 participants in the
intervention group and 11 participants in the control

group.

Secondary outcomes

There were no significant differences between the groups
in PC-PART, modified Mctor Assessment Scale, or timed
up and go test at discharge (Table 4). The intervention
group may have had a faster walking speed on discharge
compared to the control group (MD 0.03, 95% CI 0.00 to
0.06, P=0.09). In total, 88% of participants who were living
independently in the community pricr to their admission
returned to their previous living accommodation; there
were no differences between groups in terms of discharge
destination (RR =098, 95% CI 093 to 1.03) or need for
follow-up cutpatient or community allied health services

(RR = 0.96, 95% CI 0.90 to 1.01).

Adverse events

No serious adverse events occurred during the additional
Saturday rehabilitation. There were a total of 240 adverse
events reported during inpatient rehabilitation. Adverse
events included non-injuricus falls (intervention group
n =50, contrel group n="70) and minor medical issues
such as skin tears (intervention group n=42, control
group n = 41). No adverse events were classified as causing
serious harm and two were classified as causing moderate
harm (intervention group n=1, control group n=1).
Participants in the intervention group had an observed
adverse event rate of 19% less than participants in the
control group (incidence rate ratio = 0.81, 95% CI 0.61
to 1.08), but this did not reach statistical significance.

Discussion

During inpatient rehabilitation, providing additional allied
health services helped patients to get better quicker. Pa-
tients who received additional Saturday rehabilitation were
discharged at a higher level of functional independence
and with higher health-related quality of life than those
who received Monday to Friday rehabilitation despite being
discharged home sooner. The likely reduction in length of
stay did not come at the expense of poorer discharge
outcomes. Participants who received Monday to Saturday
rehabilitation were just as likely to be discharged home
(and not to a residential facility) and just as likely to need
follow-up outpatient services on discharge compared to
those in the control group. These results confirm findings
from a systematic review about the benefits of providing
additional therapy [37] and add to previous research on
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Table 3 Numbers of participants (absolute risk %) who had achieved a minimally clinically important difference in
functional independence and health-related quality of life from admission to assessment at discharge, 6 months and

12 months
Outcome Time point Intervention Control Relative risk Number needed to
difference {(95% Cl) treat {95% CI)

Functional independence {FIM) Discharge 256 (52 220 {44) 1.17 {1.03 to 1.34)% 13{7to71)

& months 274 (55) 2681 {52) 1060924 t0 1.19) 33(-32t011)

12 months 284 (57) 266 (53) 107 (096 to 1.30) 25 (-47 to 10)
Health-related quality of life (EQ-5D) Discharge 262 (53) 222 {44) 1.18{1.04 to 1.34)% 12 {7 to 45)

6 rnanths 287 (58) 243 (49) 119 {1.06 10 1.34) 11 (7 to 33)

12 months 289 (58) 262 {52) 111 (100 to 1.24) 17 {-32610 8)

Intervention = Monday to Saturday rehabilitation, control = Monday to Friday rehabilitation.

*Statistically significant.
£Q-5D EuroQol five dimensions questionnaire.

the provision of additional weekend rehabilitation services
[13,14] by providing evidence from an adequately-powered,
prospective, randomized controlled trial including 12-
month follow-up.

In this trial, patients who received Monday to Saturday
rehabilitation did not receive a great deal more rehabilita-
tion (mean 53 minutes, 13% extra) than patients who re-
ceived Monday to Friday rehabilitation but this additional
rehabilitation did improve outcomes. The amount of add-
itional rehabilitation was somewhat less than the expected,
which could be due to missed sessions of therapy as a
consequence of feeling unwell, day leave on a Saturday
or because patients were admitted late in the week and
had not been recruited, assessed and randomized to be
scheduled for weekend therapy. However, the additional
rehabilitation provided did improve outcomes.

Rehabilitation in the form of physiotherapy and occupa-
ticnal therapy typically focused on task specific training
and discharge planning. This additional rehabilitation alone
may have been enough to improve outcomes if patients
made gains during the extra sessions of therapy. However,
other factors may have also contributed to improved out-
comes. Patients who received Saturday rehabilitation did
not have a 2-day break in therapy, which may have reduced
time for functional decline due to inactivity. Analysis of
the physical activity levels of a subset of participants in

Table 4 Secondary outcomes

the current trial found that those receiving Saturday
rehabilitation were more physically active on both days of
the weekend compared to those who received Monday to
Friday rehabilitation [29]. In addition, higher levels of
physical activity during rehabilitation were associated with
higher levels of functional independence on discharge and
shorter length of stay [30]. Therefore, the additional phys-
ical activity associated with weekend rehabilitation may
have contributed to impreving outcemes. In a qualitative
study on ancther subset of participants in the current trial,
additional Saturday rehabilitation was reported to change
patient perceptions of what weekends in rehabilitation
were for [31]. Patients who received Saturday rehabilitation
expected to be working towards their rehabilitation goals
over the weekend while those who received Monday to
Friday rehabilitation expected to rest over the weekend.
These changed patient expectations may have contributed
to improved outcomes with Monday to Saturday rehabilita-
tion in the current trial.

We also found that benefits in functional independence
and health-related quality of life gained from additional
weekend rehabilitation may have been maintained for up
to 6 months post discharge suggesting that the more
successful outcome achieved during rehabilitation may have
had ongoing effects. Most improvement occurred during
inpatient rehabilitation when therapy was being provided

Outcome {(number of Groups Difference between groups

PERITIRERSA BRAlEE) Admission Discharge Intervention - control P value
Intervention Control Intervention Control

PC-PART {0 to 43) (n=963) 13{8) 14{8) 24) 36) —03 {0910 03) 030

10-m walk test (m/s) {n = 694) 052(031) 0.48(0.28) 073(0.30) 068(029) 0.03 (000 to 0.06) 009

Timed up and go test (s) (n =677) 42(36) 39{24) 24(21) 24{13) {3t 032

MMAS (010 48) (n=151) 25(15) 2704 34{14) 34012 19 {04104 010

Intervention = Monday to Saturday rehabilitation, control = Monday to Friday rehabilitation. Mean (SD) of groups and mean (95% Cl) difference between groups

on discharge are shown.

MMAS Modified Motor Assessment Scale for participants with stroke (a lower score indicates a higher level of impairment), PC-PART Personal Care Participation
Assessment and Resource Tool (a lower score indicates more independence with personal care tasks).
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with only relatively small gains following discharge (Table 2).
Previous trials on functional outcomes following rehabilita-
tion for stroke [38-40] and hip fracture [41] also found that
most functional gains were made between admission and
discharge from rehabilitation with results maintained (but
not improved upon) at 6-month or 12-month follow-up.
Therefore, it cannot be assumed that patients are going to
get better on their own at home following discharge from
rehabilitation, reinforcing the importance of maximizing
functional gains during the inpatient rehabilitation period.

There were no significant differences between groups in
terms of most secondary outcomes, including the timed up
and go test, PC-PART and the modified Motor Assessment
Scale. This may reflect the goals of rehabilitation where
interventions were focused on improving overall functional
independence for discharge back to living in the commu-
nity rather than specific activities such as balance, walking
speed or upper limb function.

Recent debate has highlighted the issue of weekend
healthcare provision and the benefits and difficulties in
providing weekend healthcare [8,9]. Our trial demonstrated
that providing weekend rehabilitation services, at least on a
Saturday, improved functional independence and health-
related quality of life and reduced length of stay, which
may have clinical implications for both patients and health
services. These results may also be applicable to settings
and cultures where rehabilitation is currently provided 5
days a week even if Saturday may be a usual work day
as the Saturday rehabilitaticn in this trial reflects an
additional day, or a sixth day of rehabilitation. Patients
may not have to wait for as long for a rehabilitation bed,
and can return home sconer with better function to resume
their usual activities in the community. However, cne of the
key concerns about providing weekend care is the question
of who will pay for the additional services [8,42]. Because
intervention group participants achieved better clinical out-
comes at discharge despite likely having a shorter length of
stay in our trial, health service providers may be able to
treat more patients throughout the year which may lead
to cost advantages. A formal economic evaluation is being
conducted separately alongside the current trial.

This trial included participants with a variety of health
conditions requiring rehabilitation, non-English speaking
participants, and participants with cognitive impairment
making the results generalizable to many metropolitan
inpatient rehabilitation facilities. A limitation is that
subgroup analyses were not planned or completed, there-
fore we do not know if the results are particularly applicable
to patients with certain diagnoses. However, our trial was
not powered for subgroup analyses and such post hoc
analyses are discouraged [43]. In addition, we took a health
service perspective about staffing a service rather than
providing therapy based on a specific diagnosis. Risk of
bias was minimized through concealed, random allocation
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of participants and the use of blinded assessors throughout
the clinical trial and follow-up period; however, patients,
therapists and other clinical staff were not blinded to group
allocation. Follow-up measurements at 6 and 12 months
were completed by telephone and not face-to-face which
may have introduced error; however, all project officers
were credentialed to administer the FIM, there were high
compliance rates, and there is evidence that telephone
administration of the FIM and EQ-5D is suitable for
older adults following hospitalization [44,45]. Another
potential limitation is that the additional rehabilitation
was only provided by physiotherapists and occupational
therapists. We acknowledge the important contributions
of other members of the rehabilitation team such as social
workers, podiatrists and dietiians. However, we chose
physiotherapy and occupational therapy as they are the
most commonly required and provided interventions
during rehabilitation [2].

Conclusions

Providing additional allied health services (physiotherapy
and occupational therapy) on Saturdays during inpatient
rehabilitation helped patients to regain their functional
independence faster. Future research could focus on the
dose—response relationship of additional weekend rehabili-
tation services, and explore whether the additional amount
of rehabilitation therapy or reducing the consecutive
amount of time without rehabilitation therapy improved
outcomes.
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Chapter 7

GENERAL DiscussiON

This thesis investigated the effects of providing additional rehabilitation services on patient
functional outcomes, their rehabilitation experience and their physical activity levels. Results
from the research presented provides evidence that additional Saturday rehabilitation increases
physical activity levels, positively changes patients’ perceptions towards being more active
participants in rehabilitation, improves functional independence and health-related quality of life
and reduces length of stay for people receiving inpatient rehabilitation. In this chapter, the key
findings of the research and other relevant literature will be summarised and discussed in
relation to possible explanations, clinical implications, strengths and limitations and directions

for future research.

7.1 PHYSICAL ACTIVITY DURING INPATIENT REHABILITATION

“Lack of activity destroys the good condition of every human being, while movement and

methodical physical exercise save it and preserve it”” — Plato (380 BC)

Patients receiving inpatient rehabilitation are inactive

Patients receiving inpatient rehabilitation for lower limb orthopaedic conditions are inactive; the
observed patients spent only 1.2 hours in upright activities and only 8 minutes walking per day
(Peiris et al 2013a, Peiris et al 2012a). These results concur with the findings of previous
research conducted in inpatient settings where older adults in rehabilitation spent only 1.3 hours
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upright per day (Smith et al 2008). Relative to findings that community-dwelling older adults
typically spend approximately 6 hours upright per day (Grant et al 2010, Smith et al 2008) and
community-dwelling people after stroke spend about 4 hours upright per day (Alzahrani et al
2011), it suggests that patients in inpatient rehabilitation are inactive. Previous observational
studies suggest that patients with stroke have similarly low levels of physical activity while in
hospital (Bear-Lehman et al 2001, Keith and Cowell 1987, Mackey et al 1996, Tinson 1989). In
one study, patients with stroke spent 10% more time completely inactive than patients without
stroke (Bear-Lehman et al 2001). This high level of inactivity observed during inpatient
rehabilitation was also reflected in the qualitative study when patients with orthopaedic and
neurological diagnoses reported that they felt like all they did was ‘eat and sleep’ and that

therapy felt like a break from ‘sitting in a chair all day long’ (Peiris et al 2012b).

Patients in rehabilitation completed 35% of their physical activity during physiotherapy and
occupational therapy sessions despite spending only 4% of their time in those sessions (Peiris et
al 2012a) suggesting that patients do little self-directed physical activity. This is supported by an
observational study conducted on six older adults in rehabilitation where patients spent only
0.4% of their day in self-directed physical activity but spent 64% of their day completely
physically and mentally inactive (Patterson et al 2005). Even within therapy sessions, patients
with stroke were observed to spend only 31% of their time completing exercises or task-related
practice when their therapist was not directly with them (Ada et al 1999). The lack of self-
directed physical activity is further apparent in previous studies (Bear-Lehman et al 2001,
Janssen et al 2012, Mackey et al 1996, Smith et al 2008) and in this thesis (Peiris et al 2012a)
where patients were least active on weekends when no rehabilitation was provided. Even though
patients only took a mean of 398 - 589 steps per day overall (Peiris et al 2013a, Peiris et al
2012a), they took 141 (95%CI 67 to 214) fewer steps on Sundays (Peiris et al 2012a). Further,
despite spending just over 60 minutes upright per day, patients spent 12 to 30 minutes less in
upright activities on weekends (Peiris et al 2012a, Smith et al 2008).
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The aim of rehabilitation is to prepare patients to return to living independently in the
community. For this reason, rehabilitation should involve a sufficient level of physical activity to
restore functional independence and improve health. Patients in rehabilitation are recovering
from illness or injury and therefore may need to balance the amount of physical activity they do
with periods of rest. However, this thesis contends that physical activity levels of patients in
inpatient rehabilitation are too low. Their sedentary behaviour is of considerable concern as it
may not adequately prepare patients to return to independent living and may contribute to the
poor functional recovery observed following hospitalisation for hip fracture (Beringer et al 2006,
Craik 1994, Fierens et al 2006, Koval and Zuckerman 1994), lower limb joint replacement
(Franklin et al 2006, Schmalzried et al 1998) and stroke (Appelros et al 2003, Hankey et al

2002).

Risks of lack of physical activity

Physical inactivity is a leading risk factor for mortality and chronic disease and is responsible for
6% of all deaths (WHO 2011). In addition to being inactive during rehabilitation, patients
recruited for the studies in this thesis were predominantly older adults, who are generally less
active than younger adults and who already have an increased risk of developing chronic
diseases and musculoskeletal conditions due to ageing (Chodzko-Zajko et al 2009). Combining
inactivity with older age puts patients at greater risk of developing or exacerbating the effects of

chronic disease.

Older adults are particularly vulnerable to the effects of inactivity during hospitalisation due to
the reduced functional reserve associated with ageing (Kortebein 2009). A relatively short
period of inactivity, such as that which occurs during hospitalisation, can be associated with
functional decline, decreased muscle strength, increased risk of falls, decreased appetite,

constipation, glucose intolerance, cognitive decline and need for nursing home placement
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(Brown et al 2009, Kortebein 2009). Consistent with these risks, the patients recruited for the
studies presented in this thesis who were least active had a longer length of stay in rehabilitation

and were discharged at a lower level of functional independence (Peiris et al 2013a).

Patients often do not return to their previous levels of functional independence following
hospitalisation for lower limb orthopaedic conditions (Beringer et al 2006, Craik 1994, Koval
and Zuckerman 1994, Taylor et al 2010a), and rarely meet physical activity guidelines (Resnick
et al 2011, Schmalzried et al 1998, Silva et al 2005). People who continue to have low levels of
physical activity after a hip fracture have higher levels of disability, are more likely to have a
second hip fracture and are at risk of further functional decline (Marks 2011, Resnick et al 2011,
Rodaro et al 2004). This highlights the importance of being physically active and restoring

physical activity following illness or injury.

As long-term lack of physical activity (such as that which is common in older adults living in the
community) and short periods of inactivity (such as that which occurs during hospitalisation)
both have negative health consequences, it is important for physical activity to be encouraged

during rehabilitation for the improvement and maintenance of health.

Benefits of physical activity

Regular physical activity is directly related to positive health outcomes in healthy adults
(Schnohr et al 2003, Wen et al 2011). Physical activity can lead to improvements in body
composition, psychological wellbeing, vascular function, cardiac function and musculoskeletal
fitness (Warburton et al 2006). Available evidence suggests that older adults and people with
chronic health conditions are no different to healthy adults in their response to physical activity
and the benefits that may result from being sufficiently physically active (Chodzko-Zajko et al

2009, Dawes 2008). Regular physical activity is essential for healthy ageing as it maintains and
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increases muscle strength and fitness, which reduces the risk of developing chronic health
conditions, and is valuable in the management of these chronic health conditions (Chodzko-

Zajko et al 2009).

To achieve these positive health outcomes, adults and older adults should complete 150 minutes
of moderate-intensity physical activity throughout the week (WHO 2011), which equates to 30
minutes on at least 5 days of the week (Haskell et al 2007, Nelson et al 2007), in bouts of 10
minutes or more. Another popular public health target is to accumulate 10,000 steps per day
(Tudor-Locke and Bassett 2004). This is based on a background number of steps per day, plus
the amount of steps required to achieve 150 minutes of moderate intensity physical activity over
a week. This has been modified to a lower target of 7,000 steps per day for older adults and
people living with disability and/or chronic illness (Tudor-Locke et al 2011). Patients did not
meet physical activity guidelines or targets during inpatient rehabilitation; on average patients
took less than 600 steps per day and walked for only 8 minutes per day (Peiris et al 2013a, Peiris

et al 2012a).

In the study reported in Chapter 3, higher levels of physical activity by patients with lower limb
orthopaedic conditions were moderately associated with a faster rate of functional improvement
and shorter length of stay (Peiris et al 2013a). This is consistent with reports that patients with
hip fracture who were more active within therapy sessions had higher functional ability and
more complete recovery of pre-fracture function at 6 and 12 months post rehabilitation
(Talkowski et al 2009). Also, higher repetitions of independent exercise following discharge
from hospital by patients with total knee replacement have been associated with larger
improvements in physical function (Franklin et al 2006). Similar associations have been seen
when observing patients with stroke in rehabilitation, where there was a positive correlation
between change in physical activity levels and change in functional independence (Janssen et al

2012). Although it does not imply causation, this association combined with the physiological
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benefits of physical activity lead to a reasonable hypothesis that higher levels of physical activity
during inpatient rehabilitation could be beneficial. Patients seemed to be aware of this, stating in
the in-depth interviews that ‘the more | use it, the better it feels’ (Peiris et al 2012b). This
hypothesis would need to be tested with further clinical research investigating the relationship
between physical activity dose and patient health outcomes. This thesis highlights the very low
levels of physical activity observed during inpatient rehabilitation and raises the question of
whether increasing levels of physical activity in this setting could enhance recovery. It also
identifies the need to examine strategies to increase physical activity during inpatient

rehabilitation.

Dose-response relationship

Higher levels of physical activity were associated with a faster rate of improvement in functional
independence and shorter length of stay in inpatient rehabilitation (Peiris et al 2013a). However,
overall activity levels were still low; even the most active participant was considered to be
sedentary and took less than 30% of the target amount of steps per day for healthy adults (2,628
of 10,000) and less than 40% of the target amount of steps per day for older adults and adults
living with disability and/or chronic illness (2,628 of 7,000). If relatively small increases in
physical activity during rehabilitation are associated with better health outcomes, would larger

increases improve outcomes further?

There seems to be a positive relationship between physical activity and health, whereby the most
physically active people have the best health (Warburton et al 2006). However, it has been
observed that often the largest gains in health are obtained from increasing physical activity
from sedentary to low-active with smaller, additive gains made from increasing activity further,
for example from moderate to vigorous (Warburton et al 2006, Wen et al 2011). As discussed

above, there is some preliminary evidence that higher levels of physical activity and exercise
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during rehabilitation may be associated with better physical function (Franklin et al 2006,
Janssen et al 2012, Peiris et al 2013, Talkowski et al 2009). However, further research is needed
to establish this relationship and to determine the optimal dose of physical activity in
rehabilitation. At this stage it seems that during rehabilitation even relatively small increases in

physical activity may be beneficial to patient health outcomes.

In addition, recent research has identified sedentary time (too much sitting as distinct from not
enough physical activity) as a significant health risk (Owen et al 2010). Patients admitted for
inpatient rehabilitation appeared to have too much sedentary time, spending 23 hours per day
sitting or lying down (Peiris et al 2013a, Peiris et al 2012a). An audit completed on patients with
stroke in the same rehabilitation centre where the studies presented in this thesis were completed
supports this idea. Patients were observed to be inactive at 91% of the observation points
throughout the waking day and were in bed for 44% of observations points between 9:00 am and
7:00 pm (Rice et al 2012). As too much sedentary time is associated with negative health
outcomes, frequent, short periods of physical activity may be beneficial in this population. For
the inpatient rehabilitation population, it may not just be about increasing moderate level
physical activity in 10 minute bouts, but also about decreasing sedentary time by having

frequent, smaller bouts of physical activity.

This thesis contends that patients in rehabilitation were doing too much sitting and not enough
physical activity. Guidelines suggest that adults and older adults who are affected by health
conditions that limit physical activity should be as physically active as their conditions allow,
while attempting to meet physical activity guidelines. Future research investigating how much
physical activity this equates to for patients in inpatient rehabilitation is warranted as patients

may benefit from even small increases in amount and frequency of physical activity.
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Barriers to supporting an increase in physical activity during inpatient

rehabilitation

A number of factors contribute to low levels of physical activity during rehabilitation. The
rehabilitation environment and its existing routines, including meetings, ward rounds, and
inflexible timetabling can be restrictive and partly responsible for inactivity as patients are
expected to be waiting and available for visiting doctors, nurses and allied health therapists
(Tinson 1989). The lack of stimulation in hospital wards may also be a deterrent to physical
activity, as patients who would otherwise be active are discouraged by a lack of incentive
(Clissett 2001). Changes to the ward environment, such as the inclusion of an activities room,
kitchen and garden (Newall et al 1997) and access to environmental enrichment equipment and
activities (Janssen et al 2013) to make the ward more stimulating and conducive to being active
have been investigated. These studies found that an enriched environment led to increases in
social and cognitive activity (Janssen et al 2013) but not significant increases in physical activity
for patients with stroke (Janssen et al 2013, Newall et al 1997). This suggests that a number of
factors may be important in limiting physical activity and that changing only one of these factors

may be insufficient to elicit change in physical activity levels.

The low functional level of patients may be a limiting factor to self-directed physical activity
(Bear-Lehman et al 2001). Patients recruited for the randomised controlled trial had a mean FIM
score of 83 out of 126 on admission, indicating that typically they required supervision or
assistance to complete some tasks (Peiris et al 2013b). Patient symptoms such as pain, fatigue,
fear of falling and feeling unwell, as well as restraining medical devices such as catheters, may
also make it difficult for patients to be physically active during rehabilitation (Capdevila et al
2006). Many patients in rehabilitation require the assistance of aids or other people to walk,
therefore lack of availability of staff and assistive devices may also hinder physical activity

during rehabilitation.
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Additionally, patients are often actively discouraged from being independently active due to
staff perceiving that they are at risk of falling or due to hospital policies designed to reduce the
incidence of falls. Patients are often advised not to stand up or walk without the assistance of a
staff member, but in the absence of available staff members this means that patients are inactive
for extended periods of time. In a rehabilitation environment, such strict falls policies are
contradictory to the aims of rehabilitation and can be unrealistic. Being overly risk-adverse may
be an important factor in limiting physical activity and increasing sedentary behavior during

inpatient rehabilitation.

In addition to these environmental and physical factors, admission to rehabilitation can prompt
patients to take on the sick role resulting in a negative patient attitude towards physical activity
(Faulkner and Aveyard 2002). A patient in Chapter 5 was relieved that she was not receiving
additional weekend rehabilitation, as she felt that she needed to rest during rehabilitation stating:
‘I couldn’t cope with any more because | get so very tired’(Peiris et al 2012b). While in
rehabilitation, traditional beliefs and the ward environment may encourage the sick role. Patients
can feel that resting for recovery is part of rehabilitation, and having their meals delivered to
their beds and their televisions installed above their beds may confirm these beliefs. The sick

role can also act as a barrier to patient participation in physical activity during rehabilitation.

Strategies to increase physical activity during inpatient rehabilitation

In an observational study, the most important factor driving physical activity following stroke
was the presence of a therapist (Ada et al 1999). This suggests that increasing the amount of
rehabilitation would increase physical activity levels. Patients who were participants in the
qualitative study (Peiris et al 2012b) reported that their therapists were indeed motivating and
that being in the gym environment with other patients was also motivating. To increase patient

contact with therapists, who would provide supervision and motivation for patients to be
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physically active, additional therapy sessions or group therapy may be provided by health

services.

Patients in inpatient rehabilitation who received additional rehabilitation services had higher
levels of physical activity compared to patients who received usual care (Glasgow Augmented
Physiotherapy Study 2004, Peiris et al 2012a). Patients with lower limb orthopaedic conditions
who received a modest amount of additional rehabilitation on Saturdays took 63% more steps
per day and spent 40% more time in upright activities following the additional therapy compared
to patients who did not receive it (Peiris et al 2012a). Patients with stroke who received
additional physiotherapy services each weekday spent 66% more time in upright activities
compared to patients who received a standard amount of therapy each weekday (Glasgow
Augmented Physiotherapy Study 2004). Although patients who received additional
rehabilitation had large percentage gains in physical activity, overall physical activity levels
were still low. Even with additional rehabilitation, patients with orthopaedic conditions still only
took a mean of 730 steps per day and spent 1.5 hours upright per day (Peiris et al 2012a) and
patients with stroke spent less than 2 hours upright per day (Glasgow Augmented Physiotherapy
Study 2004). This is still only around 10% of the recommended steps per day and one-quarter of

the time that community-dwelling older adults spend upright per day.

Due to limited resources, providing additional individual therapy sessions may not always be
feasible. Alternative options may include utilising allied health assistants or group therapy
sessions to increase contact time with therapists. In an observational trial, patients with stroke
who received group physiotherapy spent more time in physiotherapy sessions and more time
socialising with other patients than patients who received individual therapy (De Weerdt et al
2001). In a non-randomised controlled trial, patients with stroke who received physiotherapy

provided in a circuit group format received significantly more therapy per day and were more
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likely to be able to walk independently on discharge compared to patients who received

individual physiotherapy (English et al 2007).

Because barriers to physical activity are multi-factorial, strategies to increase physical activity
during inpatient rehabilitation may need to address more than one factor. In addition to
increasing the amount of rehabilitation provided, rehabilitation facilities need to consider falls

prevention policies, staff attitudes towards physical activity and enriching the ward environment.

7.2 ADDITIONAL REHABILITATION SERVICES

Additional weekend rehabilitation improves patient health outcomes

As well as increasing physical activity levels, additional Saturday rehabilitation improved
functional independence and health-related quality of life and may have reduced length of stay
(Peiris et al 2013b). Patients who received additional Saturday rehabilitation had greater
functional independence on discharge and were 17% more likely to achieve a clinically
significant improvement in functional independence during their inpatient stay despite being
discharged home sooner. These patients also had higher health-related quality of life scores on
discharge and were 18% more likely to achieve a clinically significant improvement in health-
related quality of life during their inpatient stay than patients who did not receive Saturday
rehabilitation. This has positive benefits for patients, who were able to return home sooner, at a
higher level of functional independence and health-related quality of life so that they could

resume their roles in the community.

Results from this thesis also support recently published observational research. A retrospective

audit compared a 7-day per week to a 5-day per week rehabilitation model in a large number of
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patients (n=3,500) in a mixed rehabilitation setting over a 2-year period in the United States of
America (Disotto-Monastero et al 2012). Patients who received 7-days per week of
rehabilitation were discharged at a similar functional level but in a shorter period of time
indicating higher efficiency. Length of stay was reduced from 20 days to 19 days and the facility
had a 7% increase in admissions under the 7-days per week model. Retrospective, cross-
sectional observational study designs are subject to bias as errors may have occurred in data
entry and/or coding and health services are constantly changing. Other changes, such as funding
and staffing changes, as well as the general trend towards reducing length of stay over time
(Clarke and Rosen 2001), may have occurred simultaneously that may also have impacted on the
primary outcome of length of stay in the DiSotto-Monastero study. However, the reported
results in this study are similar to the findings reported in the randomised controlled trial (Peiris

et al 2013b).

Results from the randomised controlled trial were consistent with results from the systematic
review (Peiris et al 2011). The review concluded that providing an increased amount of
physiotherapy (not necessarily on the weekend) to patients in acute and sub-acute settings
increased walking ability, reduced activity limitation and increased health-related quality of life
while also reducing length of stay. This systematic review has been updated since the original
search was completed in May 2010 to ensure all relevant literature has been evaluated
(Appendix 2). The updated systematic review included 4 new trials: 2 trials analysed the effects
of extra physiotherapy following stroke (Cooke et al 2010, Donaldson et al 2009), one following
heart surgery (Eder et al 2010), and one for inpatients with lower limb orthopaedic conditions
(Peiris et al 2012a). Recent published research was consistent with previous research and
reinforced the previous evidence that extra physiotherapy improved walking ability, activity and
quality of life. For example, in regards to walking ability, the original review pooled data from 7

trials (n=665) to find that extra physiotherapy improved walking ability by SMD 0.37 (95%ClI
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0.05 to 0.69) and the updated review pooled data from 9 trials (n=737) to find that extra

physiotherapy improved walking ability by SMD 0.42 (95%CI 0.14 to 0.70).

In Chapter 6, patient length of stay may have reduced by 2 days (95%CI 0 to 4) from a mean of
23 (SD 20) to 21 (SD 16) days. The 95% confidence interval reached zero meaning that it is
possible that there was no difference in length of stay. This is a similar result to the systematic
review (Peiris et al 2011) and a previous randomised controlled trial (Brusco et al 2007). In the
sub-group analysis of patients in rehabilitation in the systematic review, extra physiotherapy
services reduced length of stay by 4 days (95%CI 0 to 7) but the mean length of stay in this
population was longer (Peiris et al 2011). In the Brusco study, extra Saturday physiotherapy may
have reduced length of stay by 3 days (95%CI -1 to 7) from 24 (SD 16) days in the control group
to 21 (SD 14) in the intervention group. In the randomised controlled trial in this thesis, the
mean length of stay was considerably lower than the trials in Chapter 2 and had even reduced by
1 day when compared to the Brusco study, which was conducted in the same health service at
one of the rehabilitation sites studied in Chapter 6 five years later. This overall reduction in
length of stay may have resulted in less room for improvement. Even though the confidence
interval in Chapter 6 includes zero, it still indicates that there may be a reduction in length of
stay 19 out of 20 times which would have significant effects for the health service and for

patients.

Patients who received additional rehabilitation had higher health-related quality of life scores on
discharge (Peiris et al 2013b). These results are consistent with results of the systematic review
(Peiris et al 2011) and updated review (Appendix 2) where extra physiotherapy services resulted
in improved health-related quality of life by a moderate amount by pooling data from 6 trials (n
= 524) in Appendix 2 (SMD 0.46, 95%CI 0.29 to 0.64) and 4 trials (n=424) in Chapter 2 (SMD
0.48, 95%CI 0.29 to 0.68). Most individual trials included in the review showed a trend towards

patients who received additional therapy having higher health-related quality of life scores, but
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these trials were underpowered to show any significant differences. Our randomised controlled

trial was adequately powered to show a significant difference between groups.

Similar to the results of the majority of the individual trials in the systematic review, in the main
randomised controlled trial of this thesis (Peiris et al 2013b) there were no significant
differences between groups in terms of most secondary clinical outcomes, including the timed
up and go test, Personal Care Participation Assessment and Resource Tool (PC-PART) and the
modified Motor Assessment Scale. In the systematic review, 14 out of 16 results for walking
ability and activity limitation across 10 trials did not show statistically significant differences
between groups. This may be because in these trials, as with the trial in Chapter 6, interventions
were focussed on improving overall functional independence to aid safe discharge and not
specific activities such as walking speed or upper limb function. Additional rehabilitation may
have increased self-selected walking speed for patients who received it (MD 0.03 m/s, 95%CI
0.00 to 0.06) (Peiris et al 2013b). However, considering the minimal clinically meaningful
difference in walking speed is 0.1 m/s for patients with hip fracture (Palombaro et al 2006),
stroke and geriatric conditions (Perera et al 2006) the difference between groups does not appear
to be clinically significant. Previous research has reported similar results where patients
following stroke (Glasgow Augmented Physiotherapy Study 2004, Partridge et al 2000) and
patients in a mixed rehabilitation setting (Brusco et al 2007) did not have a faster walking speed
with additional rehabilitation. However, patients following stroke who received additional
rehabilitation that was specifically focussed on gait recovery had significantly faster walking
speed compared to those receiving usual care physiotherapy (Richards et al 1993). This may

reflect the importance of task-specific training and goals of rehabilitation.

There were no significant differences between groups on discharge in terms of personal care
participation (PC-PART MD -1, 95%CI -3 to 1) in the main randomised controlled trial (Peiris

et al 2013b). The PC-PART was designed to measure the level of participation restriction by
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identifying problems in completion of ‘personal activities of daily living’ (basic self-care tasks
such as washing and dressing) and ‘instrumental activities of daily living’ (more complex tasks
such as meal preparation and money management); both of which are necessary for living in the
community (Vertesi et al 2000). Despite being a measure of activities that occupational
therapists would be assumed to focus on as part of their task-specific training for safe discharge,
differences between groups did not reach statistical significance. This may be because the PC-
PART is a relatively new tool that has not been well investigated in terms of its measurement
properties. The PC-PART has been found to be clinically useful and there is positive evidence to
support its content validity in inpatient, sub-acute settings, but there is inconclusive evidence for

inter-rater reliability, construct validity and responsiveness (Darzins et al 2013).

Why did it work?

One explanation for the observed improvement in functional independence with additional
Saturday rehabilitation may have been the higher physical activity levels observed with Saturday
rehabilitation (Peiris et al 2012a). In Chapter 3, higher levels of physical activity were associated
with improved functional outcomes for patients with lower limb orthopaedic conditions (Peiris
et al 2013a). As physical activity can lead to improvements in musculoskeletal fitness, and
musculoskeletal fitness is associated with improved functional independence (Warburton et al
2006), one could expect to see a similar association between higher levels of physical activity
and functional independence in patients with other diagnoses. Patients post stroke who
completed additional walking during rehabilitation by doing high-intensity treadmill training had
improved walking capacity and walking speed compared to patients who received usual care
(Kuys et al 2011). For frail older adults, physical activity interventions that improve
musculoskeletal fitness are particularly important for improving functional independence

(Warburton et al 2006). Additional weekend rehabilitation increased physical activity levels of
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patients in inpatient rehabilitation (Peiris et al 2012a) and this additional physical activity may
have contributed to the improved functional independence demonstrated in Chapter 6 (Peiris et

al 2013b).

In addition to the effects of higher levels of physical activity, the extra rehabilitation may have
directly contributed to improved functional independence. Patients reported that they felt the
benefits of single rehabilitation therapy sessions, reporting ‘when | came back (from therapy) |
always felt much better” (Peiris et al 2012b). Retrospective research has shown that an increased
amount of physiotherapy and occupational therapy during inpatient rehabilitation contributes to
increased functional gains following stroke (Bode et al 2004, Haines et al 2010) and for patients
with orthopaedic conditions (Kirk-Sanchez and Roach 2001). Although the content of
rehabilitation sessions was not monitored, rehabilitation provided in the studies of this thesis
focused on functional task training and discharge planning which would help patients to make
functional improvements within each rehabilitation session. Even though the amount of extra
rehabilitation provided was relatively small (on average an extra 53 minutes per week) and was
only provided once a week, these improvements may have carried over to increased functional
independence outside of therapy and additional practice of tasks which would further help to
improve function. This thesis provides indirect evidence that physiotherapy and occupational
therapy interventions are effective in their aims of enabling patients to reach their optimal

physical, intellectual, psychological and social independence.

Patients in the intervention group (Peiris et al 2013b) not only received more rehabilitation
therapy overall but also had less consecutive days without rehabilitation therapy, which would
have reduced the time needed for functional decline due to inactivity. Patients in the study
reported in Chapter 5 stated that Saturday rehabilitation helped to maintain the flow of therapy
so that they continued to improve and did not go backwards over the weekend (Peiris et al

2012b). Previous literature of retrospective studies investigating the distribution of services
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across 7 days rather than 5 days is conflicting. In a non-randomised comparison study,
distribution of physiotherapy rehabilitation services across 7-days of the week without an actual
increase in the amount of rehabilitation did not alter clinical outcomes compared to 5-days per
week in an acute orthopaedic setting (Holden and Daniele 1987). In a historical case-control
study, where resources were increased to support a 7-day physiotherapy service in acute
orthopaedics, there was a 1 day reduction in length of stay compared to a 5-day physiotherapy
service (Hughes et al 1993). It is possible that a combination of increased overall amount of
rehabilitation as well as a reduction in the amount of consecutive days without rehabilitation
may have contributed to improved functional independence observed in the randomised

controlled trial.

Allied health therapists often encourage patients to complete independent physical activity in the
form of exercises or practice of specified functional tasks outside of therapy sessions and on
weekends. However, patients do not appear to adhere to this advice and were least active outside
of therapy (Peiris et al 2012a). This may be because patients are not mentally prepared or
confident in their ability to exercise or practise functional tasks independently. Patients who
received Monday to Friday rehabilitation reported feeling that weekends in rehabilitation were
for resting and doing sedentary activities and not for completing therapy tasks, with one patient
stating: ‘in our minds, Saturdays and Sundays are days that you just don’t do things like that’
(Peiris et al 2012b). Previous research shows that actual participation in the task, as opposed to
verbal persuasion or education, is more effective at changing attitudes and increasing self-
efficacy and confidence (Bandura et al 1969, McDonough et al 2013, Taylor et al 1985).
Participating in additional Saturday rehabilitation seemed to change patients’ perceptions of
weekends in rehabilitation. When talking about doing rehabilitation on the weekend, Monday to
Saturday rehabilitation patients had positive attitudes, with one patient stating: ‘I tend to assume
the more | get the better’. The altered attitude demonstrated by patients who received Saturday
rehabilitation was evident on Sundays when they were more active than Monday to Friday
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rehabilitation patients even though neither group received rehabilitation (Peiris et al 2012a).
Altered attitudes of patients receiving additional Saturday rehabilitation showed a shift towards
patients having higher self-efficacy and being more active participants in their rehabilitation,
which may have contributed to more self-directed physical activity and improved functional

independence.

As well as having improved functional independence, patients who received additional weekend
rehabilitation also had higher health-related quality of life at discharge compared to patients who
received Monday to Friday rehabilitation (Peiris et al 2013b). The main theme that emerged
from the qualitative study (Peiris et al 2012b) was that patients valued patient-therapist
interactions. They also valued the socialisation and interactions that occurred with other patients
and staff in the gym during therapy sessions. Patients in the intervention group spent more time
with their therapists and more time in the gym environment socialising with other patients,
which may have contributed to improvements in the anxiety/depression domain of health-related
quality of life. Improvements in functional independence would also contribute to improvements
in health-related quality of life, as the EuroQOL questionnaire of health-related quality of life
(EQ-5D) takes into account functional domains such as mobility and self-care. In contrast, there
were no significant differences between groups on the EuroQOL Visual Analogue Scale (EQ-
VAS). This may be because the EQ-VAS does not specifically focus on functional domains of
health-related quality of life (such as problems with mobility, pain and usual activities) but asks
patients to give themselves a general health rating out of 100. The EQ-5D and the EQ-VAS have
demonstrated similar levels responsiveness to change (Krabbe et al 2004), but the EQ-VAS may
be less sensitive than other health-related quality of life measures (such as the SF-36) to

differences between groups (Sculpher et al 1996).
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Why were some benefits maintained?

Six and 12-month follow-up of functional independence and health-related quality of life was
completed for patients in the randomised controlled trial (Peiris et al 2013b). Patients who
received additional Saturday rehabilitation may have had some maintained benefits in functional
independence and health-related quality of life at 6 months post discharge compared to patients
who received Monday to Friday rehabilitation. At 6 months, patients who received additional
Saturday rehabilitation may have had higher functional independence (MD 2.0, 95%CI 0.0 to
4.0) and were 19% (95%CI 6 to 34) more likely to have achieved a clinically significant
improvement in health-related quality of life. During inpatient rehabilitation, patients who
received additional weekend rehabilitation gained better functional independence and were
better equipped to have a successful discharge and face the demands of living independently in
the community and they maintained these improvements. Patients in both groups made small
gains in functional independence from discharge to 6 months (which were maintained at 12
months), but the majority of improvement occurred during inpatient rehabilitation when therapy

was being provided (Table 2, Peiris et al 2013b, Figure 7.1 below).
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Figure 7.1. FIM total change
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Previous trials on functional outcomes following rehabilitation for stroke (Lincoln et al 1999,
Richards et al 1993, Sutbeyaz et al 2007, Yavuzer et al 2008) and hip fracture (Jones et al 2002)
have found that most functional gains were made between admission and discharge from
rehabilitation with results maintained (but not improved upon) at 6- or 12-month follow-up.
Similar to functional independence, the majority of improvement in health-related quality of life
occurred during inpatient rehabilitation with little changes in mean scores following discharge.
Clinicians may often assume that the most important goal of rehabilitation is to discharge a
patient home safely and that, in their own environments, patients will continue to make
improvements. It may be assumed that the additional demands of living in the community would
be sufficient stimulus for further improvement in functional independence; however, results of
Chapter 6 and previous research (Jones et al 2002, Lincoln et al 1999, Richards et al 1993,
Sutbeyaz et al 2007, Yavuzer et al 2008) do not support this. Therefore, it cannot be assumed
that patients are going to get better on their own following discharge from rehabilitation,

highlighting the importance of optimising functional gains while in rehabilitation.

Dose-response relationship: if 6 days is good —is 7 days better?

The results of this thesis suggest that providing 6 days a week of rehabilitation increased
functional independence and health-related quality of life with some improvements maintained
up to 6 months after discharge. It would be tempting to assume that providing even more
rehabilitation would elicit further benefits; however, previous literature does not support the
hypothesis of an unlimited positive linear relationship between rehabilitation amount and patient
health outcomes. In a quasi-controlled trial (Ruff et al 1999) there were no differences in
functional independence between patients who received 6-days per week of rehabilitation
compared to those who received 7-days per week of rehabilitation following stroke. Like

physical activity, where the most significant gains to health are made when increasing physical
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activity from sedentary levels to low or moderately active (Wen et al 2011), the clinical effects
of increasing rehabilitation services may be dependent on the amount already provided. In
addition, patients receiving inpatient rehabilitation may need an uninterrupted day to rest and

have visitors.

One recent suggestion for patients with stroke is that the relationship between amount of
physiotherapy provided and clinical outcomes (such as functional independence) may be one of
‘diminishing marginal returns’ whereby improvement in function decreases with further
increases in physiotherapy provision (Haines et al 2010). In Haines’ observational study of
patients with stroke in inpatient rehabilitation, the clinical effect of increasing physiotherapy
resources depended on the amount of physiotherapy already provided. Similar to physical
activity, larger clinical gains may occur when increasing therapy time from a low amount, with
diminishing returns when increasing the amount of therapy from a dose that is already sufficient.
However, there is no consensus on the optimal amount of rehabilitation that should be provided
and there is limited data available on the dose-response relationship of amount of rehabilitation

and functional outcomes.

7.3 TRANSLATING RESEARCH INTO PRACTICE

Patients can cope with additional rehabilitation

Despite some patient concerns on recruitment that they might not be able to cope with additional
rehabilitation, those who received it were accepting and positive about it and were inclined to
advocate for even more rehabilitation. Patients who received extra Saturday rehabilitation
reported that they felt it was ‘a good idea’ and that they get ‘plenty of rest’ anyway (Peiris et al

2012Db). Patients coped well with the additional rehabilitation and, as shown in Chapter 4, rested
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less on Sundays compared to patients in the Monday to Friday rehabilitation group (Peiris et al
2012a). Additional Saturday rehabilitation services were safe for patients admitted to inpatient
rehabilitation. No serious adverse events occurred during Saturday rehabilitation and there was a
trend towards there being 19% fewer adverse events in the intervention group (RR = 0.81,

95%CI1 0.61 to 1.08) compared to the control group (Peiris et al 2013b).

Barriers to implementing weekend rehabilitation

Most rehabilitation facilities would say ‘we already provide weekend rehabilitation” but there is
a distinct difference between having a physiotherapist and/or an occupational therapist available
on the weekends to see only high-priority patients and actually providing rehabilitation therapy
to all patients. In fact, a recent survey found that only 30% of rehabilitation facilities in Australia
reported providing any form of weekend physiotherapy (Shaw et al 2012). In acute settings in
Canada it is recognised that weekend physiotherapy staffing is reduced by almost 90% on
weekends and is only available to patients at risk of deterioration or scheduled for admission or
discharge over the weekend (Campbell et al 2010). Rehabilitation settings appear to have similar
guidelines to limit patients who are eligible to receive weekend rehabilitation and similar
staffing reductions on weekends. A feature of the trial reported in Chapter 6 is that a full
rehabilitation service for physiotherapy and occupational therapy was provided for patients
allocated to the intervention group. This full service included having physiotherapy and
occupational therapy staffing levels at weekday levels, and providing rehabilitation in the same
setting as during the week, for example by having patients portered to the gym on Saturdays.
Having an inadequate understanding of the meaning of weekend rehabilitation is the first barrier

to its implementation.

Weekend allied health staffing costs more money; money which may not be in a hospital budget.

At the sites where the trial was run, therapists are paid 1.5 times their usual rates when they
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work on the weekends. This 50% increase in staffing costs for a service with, for example, 6
therapists (comprising 2 senior therapists, 2 junior therapists, and 2 allied health assistants)
would cost upwards of an extra SAUDS500 per day compared to weekdays. Indeed, one of the
facilities in this trial has reverted back to their traditional weekend model of reduced staffing and
ad-hoc therapy once funding that supported the trial was completed. This thesis provides clinical
evidence with a low risk of bias from a fully powered randomised controlled trial for the
provision of additional weekend allied health rehabilitation. However, the decision to implement
these services cannot be based on clinical outcomes alone. Health service managers need to
consider the cost of providing the additional services in conjunction with the clinical benefits
and potential cost benefits to decide whether the provision of additional services is economically
feasible. Additional Saturday rehabilitation helped patients to get better in a shorter period of
time (Peiris et al 2013b) indicating a higher level of service efficiency. This efficiency means
that health services may be able to treat more patients throughout the year which may lead to
significant cost benefits. It also means that patients may not have to wait as long for a

rehabilitation bed when they need one because patient flow would be increased.

7.4 LIMITATIONS AND STRENGTHS

A potential limitation of the studies in this thesis is that they were completed in general
rehabilitation populations. This has implications from a health service perspective, where
managers often have to provide a service for all patients in their rehabilitation wards, but may
not be as easily applied to individual patients with specific diagnoses. In Chapter 6, the overall
effects of weekend rehabilitation on functional independence and health-related quality of life
were clear. As sub-group analyses for diagnoses (e.g. orthopaedic, stroke) were not initially

planned for this trial, such post-hoc analyses would not be sufficiently powered and may
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therefore produce misleading results and false-negatives. Therefore, such sub-group analyses are
not recommended (Schulz and Grimes 2006). In addition, it has been suggested that the most
reliable estimate for a sub-group is the overall effect (of all sub-groups combined) rather than the
observed effect on that sub-group alone (Schulz and Grimes 2006). Considering the similarities
among patients with different diagnoses, patients with neurological and orthopaedic health
conditions for example, one hypothesis could be that both groups of patients benefited similarly
from additional weekend rehabilitation. Both groups have low physical activity levels in
rehabilitation, poor functional recovery following hospitalisation, similar attitudes to weekend

rehabilitation and similar increases in physical activity with additional rehabilitation.

Another limitation is that patients who received additional Saturday rehabilitation did not
receive the planned amount of additional rehabilitation. Patients in the intervention group
received 13% more rehabilitation than usual care (rather than the planned 20% extra
rehabilitation). This may mean that the dose was not sufficient to detect changes in secondary
outcomes. Despite this, the amount of additional rehabilitation was sufficient to detect
differences in the primary outcomes of functional independence and health-related quality of
life. Patients in the intervention group may not have received the prescribed amount of
additional rehabilitation due to missed sessions of therapy as a consequence of feeling unwell,
day leave or because they were admitted late in the week (i.e. patients admitted on Fridays may
not have completed informed consent and baseline assessments before randomisation could

occur and they could be added to the weekend roster).

This thesis did not involve a formal cost analysis but a health economic analysis is planned as
part of the broader project (Taylor et al 2010b) and will be reported elsewhere. In order for
health services to determine whether providing additional weekend rehabilitation is
economically viable, a formal cost analysis must be considered. The results (Peiris et al 2013b)

indicate that extra weekend rehabilitation may reduce length of stay by 2 days and considering
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length of stay is the largest contributor to costs in rehabilitation (Jorgensen et al 1997, Saxena et

al 2007), additional weekend rehabilitation may have potential cost benefits.

One of the strengths of this thesis was the main randomised controlled trial (Peiris et al 2013b).
This trial was conducted at two rehabilitation sites, had no exclusions based on cognition or
language spoken, had a high recruitment rate and allocated almost 1,000 participants. This
means that the recruited participants are a good representation of patients in metropolitan
rehabilitation centres, which makes the results generalisable to inpatient rehabilitation settings.
This trial also included blinded assessors and 6 and 12 month follow-up of the primary outcomes

to assess for a maintained effect.

Another strength of this thesis is the mixed methods approach used to investigate the effects of
additional weekend rehabilitation. A mixed methods approach combines both quantitative and
qualitative research methods to better understand a health problem or a response to a health
intervention (Klassen et al 2013). The integration of both quantitative and qualitative research
methods helps to maximise the strengths and minimise the weaknesses of each. An explanatory
sequential mixed method design was used in this thesis so that one research project built on the
results of another (Klassen et al 2013). For example, qualitative data collected in Chapter 5
helped to explain the mechanisms underlying the quantitative data collected in Chapters 3, 4 and
6. The systematic review and randomised controlled trials provide high quality evidence on the
effects of the intervention, while the use of qualitative and observational research methods

provided additional insights into possible explanations as to why the intervention was beneficial.

Research for this thesis has been reported in reference to published guidelines: PRISMA
(Chapter 2), STROBE (Chapter 3) and CONSORT (Chapters 4 and 6) for the high-quality
reporting of reviews, observational studies and randomised controlled trials (respectively). The
two randomised controlled trials score highly on the PEDro scale for risk of bias — both scoring

8 out of 10. Random allocation was generated electronically and allocation was concealed in
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sealed, opaque envelopes that were only opened after the participant was enrolled in the trial and
had completed baseline testing. Clinical and demographic characteristics were similar at baseline
in the intervention and control groups in both studies. Assessors in both studies were blinded to
group allocation at baseline and at discharge, as were 6 and 12 month outcome assessors in
Chapter 6. There were no drop-outs in Chapter 4 and data were available for at least 1 primary
outcome for all participants at the primary endpoint (discharge) in Chapter 6. Intention-to-treat
analysis principles were used in both studies as data from all participants were analysed
according to original group allocation. Between-group differences in the form of mean
differences and 95% confidence intervals were reported in both studies, as were point estimates
and estimates of variability (means and standard deviations). These trials did not score 10/10
because they did not have participant or therapist blinding, which is rarely possible for

physiotherapy and occupational therapy intervention trials.

7.5 DIRECTIONS FOR FUTURE RESEARCH

This thesis focussed on additional physiotherapy and occupational therapy during rehabilitation.
Weekend provision of other allied health disciplines such as speech therapy, dietetics,
neuropsychology, podiatry and social work may also have a beneficial effect on patient
outcomes and efficiency of rehabilitation and warrant further investigation. For example, more
intensive speech therapy for patients post stroke with aphasia may improve functional
communication ability (Bhogal et al 2003) and additional weekend social work may facilitate
more efficient discharge planning and organisation of community resources. Future research
may also investigate whether it is the amount of rehabilitation or the timing of rehabilitation

(designed to reduce consecutive days where no rehabilitation is provided) that affects outcomes.
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Dose-response relationships in regards to both amount of physical activity and amount of
rehabilitation are other areas where there has been relatively little investigation. Future research
should consider maximum tolerable physical activity levels and should be designed to analyse
the relationships between physical activity and functional outcomes, as well as the relationship
between amount of rehabilitation and functional outcomes on dose-response relationship curves
to guide optimal, safe dosage prescription. Methods for conducting such trials, particularly for
determining safe and effective drug dosage, have been described previously (Bretz et al 2008).
For example, research may commence with a dose trial to determine how much physical activity
can be safely prescribed during rehabilitation by gradually escalating the dose of physical
activity between cohorts of patients and closely monitoring for adverse reactions using an
algorithm-based design such as a 3+3 design (Gao et al 2008, Lin and Shih 2001). This would
help to guide the statement that people with limited capacity should be as physically active as
their conditions allow (WHO 2011). Once a maximum tolerable dose of physical activity has
been determined a randomised controlled trial could compare different doses of physical activity
(up to and including the maximum tolerable dose) in relation to functional outcomes to
determine the optimal dose of physical activity. Similar research methods could be used to

determine maximum tolerable dose and optimal dose of rehabilitation therapy.

7.6 CONCLUSION

Additional Saturday rehabilitation increases physical activity levels, improves functional
independence and health-related quality of life and may reduce length of stay during inpatient

rehabilitation and  should be provided as part of standard practice.
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Appendix 1

ETHICS APPROVAL STATEMENTS

Studies in Chapters 3, 4, 5 and 6 were all considered in the same ethics approval statements as
participants were recruited from the main study cohort in Chapter 6.

Ethics approval for the project to proceed

Eastern Health: E58/0910

La Trobe University: FHEC10/14
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outcomes?
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Please ensure that each participant retains a copy of the Informed Consent form.
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the data. The data must be retained for a period of 15 years.
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Eastern Health request 24 May 2010
Eastern Health approval 8 June 2010
La Trobe University request 25 May 2010
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EASTERN HEALTH RESEARCH AND ETHICS COMMITTEE
REQUEST FOR APPROVAL OF AMENDMENT

Date: 24/5/2010

Please use this form for all amendments including protocol, Participant Information & Consent Forms
and updated Investigator Brochures.

Amended documents must have an updated Version number and date.

Ethics Committee Reference No: E58/0910

Project Title: Do additional allied health services for rehabilitation reduce length of stay
without compromising patient cutcomes?

If amendments relate to more than one study, please insert details below.
¢ st Ethics Reference Number
« Followed immediately by the Project Title for EACH additional project

Principal Researcher/s: Study Co-ordinator/s:
Nicholas Taylor
Contact Details: Contact Details:
Nicholas. Taylor@easternhealth.org.au

(Please include a current email address.) (Please include a cuirent email address.)
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List of documents included:

Participant Information and Consent Form version 3, dated May 24, 2010 clean
Participant Information and Consent Form version 3, dated May 24, 2010 marked

Person responsible Information and Consent Form version 3, dated May 24, 2010 clean
Person responsible Information and Consent Form version 3, dated May 24, 2010 marked
Schedule of survey questions at discharge, version 1, dated May 24, 2010

Demographic data collection sheet, version 2, dated May 24, 2010

What changes have occurred or are intended? (Please specify in full)

1. PhD student Casey Peiris and Project Officers Renita Yap and Clarissa Koukounas have
been added to the list of researchers, students and project officers at the front of the
Information and Consent forms

2. In section 3 of the PICF we have explained to the participant (or their person responsible)
that as part of assessing walking and general function an activity monitor, a small lightweight
device that can measure the number of steps taken and the amount of time standing or
walking, may be placed on their thigh during their stay in hospital.

3. In section 3 of the PICF we have explained that we would like to survey the participants near
the end of their stay in hospital to find out how they felt about their rehabilitation and the
amount of therapy they received. Particpants who required a person responsible to
acknowledge participation in the project will not be asked to complete this survey. A
schedule of survey questions is attached.

4. In section 3 of the PICF we have also clarified that the survey to assess the amount and
type of health services accessed will only take place at 6 months and 12 months after leaving
hospital

5. On the advice of our steering committee we have decided not to collect data on the
Functional Reach Test and the Step Test, to reduce the burden of testing on patients. We have
also reformatted the demographic data collection sheet.

Please Note:
Investigator Brochures

The Eastern Health Research & Ethics Committee requires a brief, clear and simple explanation from
the Principal Investigator as to what the changes are, what they mean, why they have occurred and
whether they impinge in any way on the conduct of the trial at our site/s and/or on our patients.

19Jan09 Page 2 of 5

91



Appendix 1: Ethics

Please explain the reasons for these changes: (Please specify and provide comments as
necessary for clarity. State how the amendment will affect study conduct at Eastern Health)

We are in the set up phase of the project and plan to commence data collection on July 1,
2010. The proposed amendments have resulted from meetings of the project steering
committee that will ensue that the project proceeds as planned.

1. PhD student Casey Peiris, and Project offficers Renita Yap and Clarissa Koukounas are
named as they will have contact with participants in the trial.

2. As part of the assessment of walking, balance and general function, we have clarified for
the participant that this could include placing a small, lightweight activity monitor on their
thigh. This is important for the project as our main research question is whether increasing
the intensity of rehabilitation therapy improves outcomes. Assessing activity during the
rehabilitation stay is a way of measuring if participants allocated to the Saturday rehabilitation
group were, in fact, more active.

3. We would like to expand on the exisiting survey about how happy the participant is with
different aspects of their life by asking some questions about how they felt about their
rehabilitation and the amount of therapy they received. This is important because the
success of providing additional rehabilitation should also take account of the participants’
perceptions.

4. We have clarified that the telephone survey to assess the amount and type of health
services accessed will only take place at 6 months and 12 months after leaving hospital.

5. On the advice of our steering committee we have decided not to collect data on the
Functional Reach Test and the Step Test, to reduce the burden of testing on patients. We
already have three tests that adequately capture whether patients have met goals of therapy
during rehabiltiation: the 10m walk test, timed up and go test and the MMAS. An amended
demographic data collection sheet is attached. The demographic and data collection sheet
has been reformatted to make it easier for project personnel to use, the first sheet will be
completed by the project officer, the second sheet will be completed by the occupational
therapist, and the third sheet will be completed by the physiotherapist.

Do you believe these changes raise any ethical issues in relation to study conduct?
Yes [] No (|

If yes, please identify and discuss

Does the Participant Information and Consent Form require revision?

Yes K No [
If yes,
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(Please provide one “strikethrough” and one clean copy of the amended Participant Information and
Consent Form. This is a requirement for all studies not just sponsored trials.)

Have you provided a strike through copy of the amended version? Yes No [l

Have you provided a clean copy of the amended version? Yes [X No O]

If there has been a change to the Protocol:

(Please provide one Summary of Changes document or one “strikethrough” protocol with one fully
amended {clean copy} protocol. This is a requirement for all studies not just sponsored trials.)

Have you provided a strike through copy of the amended protocol? Yes [] No O
Have you provided a Summary of Changes document? Yes [] No |
Have you provided a clean copy of the amended protocol? Yes [ No O]

Does the amendment include additional and/or different drugs or devices (or involve a new
indication for any drug)?

[] Yes, CTN form attached []
B4 No

Does the amendment involve additional ionised radiation procedures?
[] Yes, Use of lonizing Radiation Form is required - attached []
A medical physicist report may also be required — attached []

X No

Does the amendment involve the services of an Eastern Health department, additional to
those approved in the original protocol?

[] Yes, Supporting Department sign off attached [_]

X No

Please add details if required:

Principal Investigator: (prinf) Nicholas Taylor

(sign) Date
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Principal Investigator: (print)

{sign) Date

Please note:
Protocol Amendment attracts a fee. Payment must be enclosed at the time of document

submission.

Please see web-page for current payment schedule and a template Compliant Tax Invoice:

http://www.easternhealth.org.au/ethics/fees.shtml.

Payment enclosed: [ | Please give details: (Remittance details should be provided for EFT
payments)

Compliant Tax Invoice completed and attached: []

Payment does not apply: [X] Please give details: Eastern Health investigator intitiated
project

Submission Checklist:

¢ ONE paper version of this form, fully completed and signed |
* Amendments including mark-up and clean copies 24

The following may be required:

e Supporting documents [
s Payment O
e Compliant Tax Invoice O
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Appendix 1: Ethics

LA TROBE

B UNIVERSITY

Research Services
Human Research Ethics

MODIFICATION FORM
FOR HUMAN RESEARCH

1. HEC Approval FHEC/1014: Do additional allied health services for rehabilitation
Number / Project reduce length of stay without compromising patient outcomes?
Title:

2. Chief Investigator/ | Name: Nicholas Taylor

Supervisor: Position: Professor of Physiotherapy
E)an?ajdemic staffmembers | Department / School: Physiotherapy
Y
Student (if Name: Casey Peiris
appropriate) Course of Study: PhD
Department / School: Physiotherapy

3. Project Duration: Project commences. Project concludes:
{subject to annual
review) 17772010 1/12/2013

YOU ARE REMINDED THAT THE MODIFICATIONS PROPOSED IN THIS APPLICATION MUST NOT
COMMENCE YWITHOUT PRIOR WRITTEN APPROVAL FROM THE UHEC OR APPROPRIATE FHEC

4 MODIFICATIONS PROPOSED: modifications may include minor changes to the aims, direction,
procedures, personnel, duration, method of recruitment or numbers of subjects as well as the consent
form or project information sheet. The UHEC or FHEC will review the proposed modifications and may
determine that a new application is required. Please itemise the changes you are requesting. For new
personnel please complete an Investigator Template (at the end of this form) for each new investigator.

1. PhD student Casey Peiris and Project Officers Renita Yap and Clarissa Koukounas have been added
to the list of researchers, students and project officers at the front of the Information and Consent forms
2. In section 3 of the PICF we have explained to the participant or their person responsible that as part
of assessing walking and general function an activity monitor, a small lightweight device that can
measure the humber of steps taken and the amount of time standing or walking, may be placed on their
thigh during their stay in hospital.

3. In section 3 of the PICF we have explained that we would like to survey the participants near the end
of their stay in hospital to find out how they felt about their rehabilitation and the amount of therapy they
received. Participants who required a person responsible to acknowledge participation in the project will
not be asked to complete this survey. A schedule of survey questions is attached.

4. In section 3 of the PICF we have also clarified that the survey to assess the amount and type of
health services accessed will only take place at 6 months and 12 months after leaving hospital.

5. On the advice of our steering committee we have decided not to collect data on the Functional Reach
Test and the Step Test, to reduce the burden oftesting on patients. We have also reformatted the
demographic data collection sheet.
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5 REASONS FOR THE MODIFICATION: please indicate whether to date any ethically significant
incidents have arisen or any complaints have been received in connection with this project.

Data collection for the project is scheduled to start on July 1, 2010. Therefore no incidents or complaints
have been received in connection with this project

1. PhD student Casey Peiris, and Project officers Renita Yap and Clarissa Yap are named as they will
have contact with participants in the trial.

2. As part of the assessment of walking, balance and general function, we have clarified for the
participant that this could include placing a small, lightweight activity monitor on their thigh. This is
important for the project as our main research question is whether increasing the intensity of
rehabilitation therapy improves outcomes. Assessing activity during the rehabilitation stay is a way of
measuring if participants allocated to the Saturday rehabilitation group were, in fact, more active.

3. We would like to expand on the existing survey about how happy the participant is with different
aspects of their life by asking some questions about how they felt about their rehabilitation and the
amount of therapy they received. This is important because the success of providing additional
rehabilitation should also take account of the participants’ perceptions.

4. We have clarified that the telephone survey to assess the amount and type of health services
accessed will only take place at 6 months and 12 months after leaving hospital.

5. On the advice of our steering committee we have decided not to collect data on the Functional Reach
Test and the Step Test, to reduce the burden of testing on patients. We already have three tests that
adequately capture whether patients have met goals of therapy during rehabilitation: the 10m walk test,
timed up and go test and the MMAS. An amended demographic data collection sheet is attached. The
demographic and data collection sheet has been reformatted to make it easier for project personnel to
use, the first sheet will be completed by the project officer, the second sheet will be completed by the
occupational therapist, and the third sheet will be completed by the physiotherapist.
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Investigator Template:

Investigator: For database purposes please ensure that all details are up to date and correct.

Name: Casey Peiris Phone: 0415676541
Email: Casey Peiris@easternhealth.org.au
School/inst | Physiotherapy/ Eastern Health Staff No:

Student Mo: 16377008

Academic B Physiotherapy (Hons) Signature
Title /
Qualification:
Position / Other PhD student
Affiliations Relevant
to this Application. If
Student provide
Details on Level

Investigator Template:

Investigator: For database purposes please ensure that all details are up to date and correct.

Narme: Renita Yap Phone: 0401043776/97646146
Email: Renita.Yap@easternhealth.org.au
Schoolflnst | Eastern Health Staff No: N/A

Student No: MN/A

Academic B Physiotherapy Signature
Title /
Cualification:
Position / Other Project Officer
Affiliations Relevant
to this Application. I
Student provide
Details on Level

Investigator Template:

Investigator: For database purposes please ensure that all details are up to date and correct.

Name: Clarissa Koukounas Phone: 0402484607
Email: Clarissa. Koukounas@easternhealth org.
School/inst | Eastern Health Staff MNo: I‘:UA
Student N/A
Mo:
Academic Signature
Title / B Occ Therapy
Qualification:

Position / Other Project Officer
Affiliations Relevant
to this Application. If

Student provide

Details on Level
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6 SUBMITTED BY:

Name: Nicholas Taylor

LTU Title/Position: Professor of Physiotherapy Date: 25/5/10

Telephone Number: 9479 5860 or 9091 8874 E-mail Address: N.Taylor@latrobe.edu.au

LODGING THIS FORM

Please send this form via e-mail to the Committee which initially approved your application. Contact
details for Committees can be found in the La Trobe Human Research Ethics Guidelines, available on
the La Trobe University Human Ethics VWeb Site.
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La Trobe University
Faculty of Health Sciences

MEMORANDUM

Prof Nick Taylor

‘MS Natasha Brusco, Ms Jenny Watts o -
TO:  Dr Nora Shields, Ms Natalie Sullivan, School of Physiotherapy

Dr Genevieve Kennedy, Dr Kwong Teo

Ms Allison Farley, Ms Kylee Lockwood, .

Ms Camilla Radia-George

SUBJECT: Reference: . FHEC10/14

. Other Investigators/
Students
Title:

Do additional allied health services for rehabilitation
reduce length of stay without comprising patient
outcomes?

DATE: 31 May, 2010

The Faculty Human Ethics Committee’s (FHEC) reviewers have considered the above project and have
minor queries. FHEC needs to receive the following information/or modifications:

Please provide a copy of Eastern Health's HREC's approval of these amendments on receipt.

Please provide your amendments in a memorandum. It is not necessary to resubmit the
entire application again.

If you have a student/s involved in this project, a copy of this memorandum is enclosed for you to
forward to the student(s) concerned.

ERL >

Neil McDonald

retary
Faculty Human Ethics Committee
Faculty of Health Sciences
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La Trobe University
Faculty of Health Sciences
MEMORANDUM

TO: Prof Nick Taylor School of Physiotherapy
MS Natasha Brusco, Ms Jenny Watts
Dr Nora Shields, Ms Natalie Sullivan,
Dr Genevieve Kennedy, Dr Kwong Teo
Ms Allison Farley, Ms Kylee Lockwood,
Clarissa Koukounas, Renita Yap

SUBJECT: Reference: FHEC10/14
Student or
Other Investigator: Camilla Radia-George, Casey Peiris
Title: Do additional allied health services for rehabilitation
reduce length of stay without comprising patient
outcomes?
DATE: 19 August, 2010

The Faculty Human Ethics Committee’s (FHEC) reviewers have considered and approved the
madification to the above project. You may now proceed.

Please note that the Informed Consent forms need to be retained for a minimum of 5 years.
Please ensure that each participant retains a copy of the Informed Consent form.
Researchers are also required to retain a copy of all Informed Consent forms separately from
the data. The data must be retained for a period of 15 years.

Please note that any modification to the project must be submitted in writing to FHEC for
approval. You are required to provide an annual report (where applicable) and/or a final
report on completion of the project. A copy of the progress/final report can be downloaded
from the following website:
http://www.latrobe.edu.au/rgso/forms-resources/forms/ethic-prog-final, rtf

Please return the completed form to The Secretary, FHEC, Faculty of Health Sciences Office,
La Trobe University, Victoria 3086.

If you have a student/s involved in this project, a copy of this memorandum is
enclosed for you to forward to the student(s) concerned.

| m%p

Neil McDonald

#»Secretary

' Faculty Human Ethics Committee
Faculty of Health Sciences
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Appendix 2

UPDATE OF SYSTEMATIC REVIEW 2010 10O 2012

OBJECTIVES

To update research completed for the systematic review in Chapter 2 (where the search was
conducted up to May 2010) to ensure all current evidence on the effects of providing additional

physiotherapy services has been evaluated.

METHOD

Using the same search strategy that was used in the published systematic review the search was
repeated in 5 electronic databases: Medline, CINAHL, AMED, EMBASE and PEDro from
January 1, 2010 to November 29, 2012. Additional trials were identified by scanning reference
lists and citation tracking of included trials on Google scholar.

Randomised controlled trials evaluating the effect on health outcomes of providing additional
physiotherapy intervention to patients with acute or sub-acute health conditions were included in
this review. Previously used inclusion and exclusion criteria were applied when determining the
eligibility of trials for inclusion.

Data were extracted using the predefined data extraction form from Chapter 2 and
methodological quality was assessed using the PEDro scale.

Where new data fitted into previously used functional outcome categories (length of stay,
walking ability, activity, self-care and quality of life) updated meta-analyses were completed by
combining data from Chapter 2 with new published data. Pooled analyses with random effects
model to calculate standardised mean differences and 95% confidence intervals were used in

meta-analyses.
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RESULTS

Searching identified 2,535 new articles, of which, 4 trials with 236 participants were selected for
inclusion in the updated systematic review (Figure A.1). Two trials analysed the effects of extra
physiotherapy following stroke (Cooke et al 2010, Donaldson et al 2009), one following heart
surgery (Eder et al 2010), and one for inpatients with lower limb orthopaedic conditions (Peiris
et al 2012a) (Table A.1).

Data from 2 of the selected trials did not fit into previously defined categories. Outcomes in one
trial were related to physical activity levels of patients (Peiris et al 2012a); this is the trial
presented in Chapter 4. The other used outcomes to assess upper limb function only and found
no significant differences between conventional physiotherapy and additional physiotherapy in
treatment of the upper limb following stroke (Donaldson et al 2009). Data from the other 2 trials
fitted into the categories of walking ability, activity and quality of life so these meta-analyses
were updated. Compared to a standard amount of physiotherapy, extra physiotherapy improved
walking ability (SMD 0.42, 95%Cl 0.14 to 0.7, I* 65%) (Figure A.2), activity (SMD 0.21,
95%Cl 0.07 to 0.35, 1> 0%) (Figure A.3) and quality of life (SMD 0.46, 95%CI 0.29 to 0.64, I
0%) (Figure A.4). These results are similar to the results in the original systematic review (Table

A2).

CONCLUSIONS

Recent research is consistent with results from Chapter 2. Again, results of the individual trials
often did not reach statistical significance but when pooled into the meta-analysis, add strength

to the review.
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Table A.1. Study Characteristics

Authors Patient Setting Extra PEDro Useof  Number of Men: Mean age Extratherapy  ExtraPT Outcomes
health oT score ITT participants Women (exp/comp) (mins/
condition (Y/IN) (Y/IN)  (exp/comp)  (exp/comp) day)
Cooke et Stroke Sub-Acute No 8 Yes 35/38 22:13/ 67.5/66.4 Extra 20 Walking speed
al 2010 inpatient 21:17 conventional Strength
rehabilitation physiotherapy, Rivermead
lhour/day, Mobility Index
4days/week HRQOL
Donaldson Stroke Sub-Acute No 8 Yes 10/10 5:5/5:5 73.3/72.6 Extra 16 Upper limb:
et al 2009 inpatient conventional Function
physiotherapy, Dexterity
lhour/day, Strength
4days/week
Eder et al Heart Acute No 4 No 19/19 32:28 73.1 Extra walking 14 6MWT
2010 surgery inpatient HRQOL
Peiris et al  Lower limb Inpatient Yes 8 Yes 51/54 14:37/ 75/73 Additional 21 Steps per day
2012a orthopaedic  rehabilitation 19:35 session of OT Upright time per
and PT on day
Saturday

Note. OT=occupational therapy, ITT=intention to treat, Y=yes, N=no, Exp=experimental group, comp=comparison group, PT=physical therapy
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Table A.2. Standardised mean difference (95%CI) for effect of extra physiotherapy on walking

ability, activity and quality of life from original and updated systematic reviews.

Outcome Peiris et al 2011 Updated

Walking ability ~ 0.37 (0.05 to 0.69), I 71% 0.42 (0.14t0 0.7), I°65%
Activity 0.22 (0.07 to 0.37), 1°4% 0.21 (0.07 to 0.35), 1°0%
Quality of life 0.48 (0.29 to 0.68), I* 0% 0.46 (0.29 to 0.64), I*0%
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Papers identified through Additional papers identified through
database searching reference scanning and citation
(n=5,353) tracking (n = 1)

v v

Papers after duplicates removed and limited from 2010 to 2012 (n = 1,227)

A 4

Titles and abstracts screened
(n=1,227)

Papers excluded based on title and
> abstract (n = 1,217)

v

Potentially relevant full-text papers

retrieved to evaluate eligibility .
(n=11) Papers excluded after evaluation

of full-text (n=7)

- Evaluates specific therapy n=1

\ 4

- Evaluates different timing/

intensity not overall amount of

v intervention n=2

Papers included in the review
(n=4)

- Inadequate control group n=2

- Intervention not
delivered/supervised by
physiotherapist n=1

- Not a controlled trial n=1

Figure A.1. Flow of trials through the review
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Std. Mean Difference

Updated systematic review

Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI IV, Random, 95% ClI

Brusco 2007 33 14 89 3 12 93 159% 0.23[-0.06, 0.52] T

Cooke 2010 055 049 19 03 035 15 8.9% 0.56 [-0.13, 1.25] T

Eder 2010 459 77 19 4005 76 19 9.3% 0.75 [0.09, 1.41] e —
GAPS 2004 74 33 32 7 35 34 122% 0.12 [-0.37, 0.60] I

Hirschhorn 2008 74 14 30 539 129 29 10.6% 1.47[0.89, 2.05] e
Lenssen 2006 293 107 21 229 132 22 10.1% 0.52[-0.09, 1.13] T~

Partridge 2000 492 32 33 399 299 22 11.2% 0.29 [-0.25, 0.84] 1T

Richards 1993 21.8 9 6 225 14.6 8 51% -0.05[-1.11, 1.01] —

Van der Peijl 2004 122 14 134 121 15 112 16.7% 0.07 [-0.18, 0.32] T

Total (95% Cl) 383 354 100.0% 0.42[0.14, 0.70] R g

Heterogeneity: Tau2 = 0.11; Chiz = 23.00, df = 8 (P = 0.003); I2 = 65% '2 '1 o i é

Test for overall effect: Z = 2.93 (P = 0.003)

Favours comparison

Favours experimental

Figure A.2. SMD (95%CI) for the effect of extra physiotherapy on walking ability by pooling

data from 9 trials (n=737)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Brusco 2007 11 10.2 79 98 7.7 87 21.4% 0.13[-0.17, 0.44] T
Cooke 2010 36.6 10.4 31 346 108 32 8.1% 0.19 [-0.31, 0.68] I
Craig 2003 679 134 20 616 17.8 20 51% 0.39[-0.23, 1.02] —_—1
GAPS 2004 276 128 32 222 11 34 8.3% 0.45 [-0.04, 0.94] T
Lincoln 1999 15 8.1 94 13 193 95 24.4% 0.13[-0.15, 0.42] T
Partridge 2000 48 33 13 38 28 24 43% -0.33[-1.01, 0.35] —
Richards 1993 40 16.1 6 284 197 8 1.7% 0.59 [-0.50, 1.68]
Sivenius 1985 21 83 41 163 9.8 33 9.1% 0.52 [0.05, 0.98] I
Smith 1981 -185 11.7 41 -18.6 13.9 40 10.5% 0.01 [-0.43, 0.44] I
Stockton 2009 -285 7.6 30 -32.2 6.9 27 7.1% 0.50 [-0.03, 1.03] T =
Total (95% CI) 387 400 100.0% 0.21[0.07, 0.35] ‘
Heterogeneity: Tau? = 0.00; Chiz = 8.30, df = 9 (P = 0.50); I = 0% t t t t
Test for overall effect: Z = 2.96 (P = 0.003) 1 05 0 05 1
Favours comparison  Favours experimental
Figure A.3. SMD (95%Cl) for the effect of extra physiotherapy on activity by pooling data from

10 trials (n=787)

Experimental Comparison Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
Brusco 2007 3.2 1 130 27 1 132 50.0% 0.50 [0.25, 0.74] ——
Cooke 2010 66 19.3 30 60.8 19.6 32 12.1% 0.26 [-0.24, 0.76] -1
Craig 2003 38.7 244 20 36.7 29.9 20 7.9% 0.07 [-0.55, 0.69] N
Eder 2010 66 04 19 63 06 19 7.2% 0.58 [-0.07, 1.23] T
GAPS 2004 62.3 24.6 29 518 235 32 11.7% 0.43[-0.08, 0.94] T
Hirschhorn 2008 9.2 4 31 64 31 30 11.1% 0.77[0.25, 1.29] e E—
Total (95% Cl) 259 265 100.0% 0.46 [0.29, 0.64] <o
Heterogeneity: Tau? = 0.00; Chi2 = 3.69, df = 5 (P = 0.60); I2 = 0% '1 _0'.5 0 0.'5 i

Test for overall effect: Z = 5.23 (P < 0.00001)

Favours control

Favours experimental

Figure A.4. SMD (95%CI) for the effect of extra physiotherapy on quality of life by pooling data

from 6 trials (n=524)
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Appendix 3

PUBLICATION STATEMENTS

STUuDY ONE

Statement from the authors confirming the authorship contribution of the PhD Candidate:

“As co-authors of the paper ‘Peiris CL, Taylor NF and Shields N (2011): Extra physical therapy
reduces patient length of stay and improves functional outcomes and quality of life in péople with
acute or subacute conditions: a systematic review. Archives of Physical Medicine and Rehabilitation

92: 1490-1500" we confirm that Casey Peiris made the following contributions:

¢ Conception and design of the research
e Collection of datéi

* Analysis of data

. Interprétation of findings

o  Writing the paper

e Critical appraisal of the content and

» Response to reviewers”

-
Professor Nicholas F Taylor....... s Date %077 1 3

0. .49,1
Associate Professor Nora Shields. ol Date Y [/ 3
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STUuDY TwoO

Statement from the authors confirming the authorship contribution of the PhD Candidate:

“As co-authors of the paper ‘Peiris CL, Taylor NF and Shields N (2012): Additional Saturdlay
allied health services increase habitual physical acﬁvity among patients réceiving inpatient
rehébilitation for lower limb-orthopaedic conditions: a randomized controlled trial. Archives of
Physical Medicine and Rehabilitation 93: 1365-1370° we confirm thlat Casey Peiris made the

following contributions:

o Conception and design of the research
e Collection of data

e  Analysis of data

o Interpretation of findings

e  Writing the paper

e Critical appraisal of the content and

* Response to reviewers”

Professor Nicholas F Taylor........ c e D ate‘z{')/ C;/ 3

Date ?’D/ 1 / '3

Associate Professor Nora Shields.. oo
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STUDY THREE

Statement from the authors confirming the authorship contribution of the PhD Candidate:

“As co-authors of the paper ‘Peiris CL, Taylor NF and Shields N (2012): Patients value patient-
therapist interactions more than the amount or content of therapy during rehabilitation: a qualitative
study. Journal of Physiotherapy 58: 261-268’ we confirm that Casey Peiris made the following

contributions:

* Conception and design of the research
s Collection of data

. Anal)lrsis of data

» Interpretation of findings

) Wriﬁng the paper

e Critical appraisal of the content and

e Response to reviewers”

Professor Nicholas F Taylor.......... ...

Associate Professor Nora Shields... ... — Date 20/ 9 / 3
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STUuDY FOUR

Statement from the authors confirming the authorship contribution of the PhD Candidate:

“As co-authors of the paper ‘Peiris CL, Taylor NF and Shields N (2013): Patients receiving
inpatient rehabilitation for lower limb orthopaedic conditions do much less physical activity than
recommended in guidelines for healthy older adults: an observational study. Journal of Physiotherapy

59: 39-44° we confirm that Casey Peiris made the following contributions:

e Conception and design of the research
» Collection of data

e Analysis of data

. interpretation of findings

o Writing the paper

e Critical appraisal of the content and

¢ Response to reviewers”

 Professor Nicholas F Taylor........... s s Date?/ S / / 2

|
Associate Professor Nora Shields...., Datezol 1 ! 3
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STUDY FIVE

Statement from the authors confirming the authorship contribution of the PhD Candidate:

“As co-authors of the paper ‘Peiris CL, Shields N, Brusco NK, Watts JJ and Taylor NF
(2013): Additional Saturday rehabilitation reduces length of stay and improves function and
quality of life: a randomised controlled trial’ we confirm that Casey Peiris made the

following contributions:

e Conception and design of the research
¢ Collection of data

e Analysis of data

¢ Interpretation of findings

e Writing the paper

o Critical appraisal of the content and

e Response to reviewers”

Professor Nora Shields.. e Date 7’O/' 4 =
Natasha K Brusco.. / ................. Dated?/ S/13
Jennifer JWatts..........  ereeeesenen Date 39/ S/ 203
Professor Nicholas F Taylor.. e Date‘zlgf 5117
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