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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 
 

The thesis is presented as a series of published papers. Chapters 2 to 6 in this thesis are presented 

in the format that they were published. Each of these chapters is intended to stand alone, but can 

be read in order as part of the entire thesis. These chapters all use the referencing and citation 

styles required by the journals that they were published in. 

Sections of this thesis that were not submitted for publication (Chapter 1/introduction, Chapter 

7/general discussion, brief introductions to each published chapter and appendices) use the 

referencing and citation style of the Journal of Physiotherapy and are written in Australian 

English.  
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C h a p t e r  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.  



Chapter 1: Introduction 

 3 

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 9 am 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. 
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C h a p t e r  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. 
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C h a p t e r  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. 
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C h a p t e r  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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C h a p t e r  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 (2012b): 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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C h a p t e r  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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C h a p t e r  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 I 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 I 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%CI 
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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 



Chapter 7: General discussion 

 73 

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 I came back (from therapy) I 

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 I 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).  

 

 



Chapter 7: General discussion 

 76 

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).  

 

                          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 

2012b). 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%CI 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 $AUD500 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.    



Appendix 1: Ethics 

 85 

A p p e n d i x  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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ADDITIONAL ETHICS DOCUMENTS 
 

Ethics approval for student investigator, Casey Peiris, to be involved in the 
project 

 

Eastern Health request  24 May 2010 

Eastern Health approval  8 June 2010 

La Trobe University request  25 May 2010 

La Trobe University initial approval  31 May 2010 

La Trobe University final approval  19 August 2010 
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A p p e n d i x  2  

UPDATE OF SYSTEMATIC REVIEW 2010 TO 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%CI 0.14 to 0.7, I2 65%) (Figure A.2), activity (SMD 0.21, 

95%CI 0.07 to 0.35, I2 0%) (Figure A.3) and quality of life (SMD 0.46, 95%CI 0.29 to 0.64, I2 

0%) (Figure A.4). These results are similar to the results in the original systematic review (Table 

A.2).  

 

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 

Note. OT=occupational therapy, ITT=intention to treat, Y=yes, N=no, Exp=experimental group, comp=comparison group, PT=physical therapy 

 

 

 

 

Authors Patient 
health 

condition 

Setting Extra 
OT 

(Y/N) 

PEDro 
score 

Use of 
ITT 

(Y/N) 

Number of 
participants 
(exp/comp) 

Men: 
Women 

(exp/comp) 

Mean age 
(exp/comp) 

Extra therapy Extra PT 
(mins/ 
day) 

Outcomes 

Cooke et 
al 2010  

Stroke Sub-Acute 
inpatient 

rehabilitation 

No 8 Yes 35/38 22:13 / 
21:17 

67.5/66.4 Extra 
conventional 

physiotherapy, 
1hour/day, 
4days/week 

 

20 Walking speed 
Strength 

Rivermead 
Mobility Index 

HRQOL 

Donaldson 
et al 2009 
 

Stroke Sub-Acute 
inpatient 

No 8 Yes 10/10 5:5/ 5:5 73.3/72.6 Extra 
conventional 

physiotherapy, 
1hour/day, 
4days/week 

 

16 Upper limb: 
Function 
Dexterity 
Strength 

Eder et al 
2010 
 

Heart 
surgery 

Acute 
inpatient 

No 4 No 19/19 32:28 73.1 Extra walking 
 

14 6MWT 
HRQOL 

Peiris et al 
2012a 

Lower limb 
orthopaedic 

Inpatient 
rehabilitation 

Yes 8 Yes 51/54 14:37 / 
19:35 

75/73 Additional 
session of OT 

and PT on 
Saturday 

21 Steps per day 
Upright time per 

day 
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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), I2 71% 0.42 (0.14 to 0.7), I2 65% 

Activity 0.22 (0.07 to 0.37), I2 4%      0.21 (0.07 to 0.35), I2 0% 

Quality of life 0.48 (0.29 to 0.68), I2 0% 0.46 (0.29 to 0.64), I2 0% 
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Figure A.1. Flow of trials through the review 

 

 
 
 
 
 
 
 
 

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

Titles and abstracts screened           
(n = 1,227) 

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

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 

- Evaluates different timing/ 

intensity not overall amount of 

intervention n=2 

- Inadequate control group n=2 

- Intervention not 

delivered/supervised by 

physiotherapist n=1 

- Not a controlled trial n=1 

 

Papers included in the review          
(n = 4) 

Papers identified through 
database searching 

(n = 5,353) 

Additional papers identified through 
reference scanning and citation 

tracking (n = 1) 
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Figure A.2. SMD (95%CI) for the effect of extra physiotherapy on walking ability by pooling 
data from 9 trials (n=737) 
 
 
 

 
 
Figure A.3. SMD (95%CI) for the effect of extra physiotherapy on activity by pooling data from 
10 trials (n=787) 
 
 

 
 
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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Brusco 2007
Cooke 2010
Eder 2010
GAPS 2004
Hirschhorn 2008
Lenssen 2006
Partridge 2000
Richards 1993
Van der Peijl 2004

Total (95% CI)
Heterogeneity: Tau² = 0.11; Chi² = 23.00, df = 8 (P = 0.003); I² = 65%
Test for overall effect: Z = 2.93 (P = 0.003)

Mean
3.3
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7.4
74

29.3
49.2
21.8
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SD
1.4

0.49
77

3.3
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32
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1.4
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89
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32
30
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383

Mean
3

0.3
400.5
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39.9
22.5
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SD
1.2

0.35
76

3.5
12.9
13.2
29.9
14.6

1.5

Total
93
15
19
34
29
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8
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Weight
15.9%
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0.23 [-0.06, 0.52]
0.56 [-0.13, 1.25]
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0.42 [0.14, 0.70]
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