
    

National Stroke Foundation 22000055

Clinical Guidelines for
Stroke Rehabilitation 
and Recovery 

Approved by

  



Clinical Guidelines for Stroke
Rehabilitation and Recovery

The following organisations have agreed to endorse the Guidelines for Stroke
Rehabilitation and Recovery:

Australasian Faculty of Rehabilitation Medicine 

Australasian Stroke Unit Network

Australian College of Rural and Remote Medicine

Australian Physiotherapy Association

Australian Society for Geriatric Medicine

Dietitians Association of Australia

Occupational Therapy Australia

Royal Australian and New Zealand College of Radiologists 

Royal College of Nursing

Speech Pathology Australia

Stroke Society of Australasia

The Royal Australian and New Zealand College of Psychiatrists

Approved by the NHMRC on 8th September 2005

NHMRC approval

These guidelines were approved by the National Health and Medical Research Council at its 158th Session
on 8 September 2005, under section 14A of the National Health and Medical Research Council Act 1992.
Approval for the guidelines by NHMRC is granted for a period not exceeding five years, at which date the
approval expires. The NHMRC expects that all guidelines will be reviewed no less than once every five years.
Readers should check with the National Stroke Foundation for any reviews or updates of these guidelines. 

Disclaimer

This document is a general guide to appropriate practice, to be followed subject to the clinician's
judgement and the patient's preference in each individual case. The guidelines are designed to provide
information to assist decision-making and are based on the best evidence available at the time of
publication. These guidelines can be downloaded from the National Health and Medical Research Council
website: www.nhmrc.gov.au/publications. 

Copies of the document can also be downloaded through the National Stroke Foundation website:
www.strokefoundation.com.au. 

Funding

The National Stroke Foundation gratefully acknowledges the financial assistance provided by the
Australian Government Department of Health and Ageing in the development of the Clinical
Guidelines for Stroke Rehabilitation and Recovery.



CONTENTS 

Key Messages  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .i

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1

Setting the scene: a consumer perspective  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1

Rehabilitation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1

Australian Clinical Guidelines for Stroke Management  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2

Using the Guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

Format  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

CHAPTER 1: Organisation of Care  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7

1.1 Hospital care  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7

1.1.1 Stroke unit care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7

1.1.2 Inpatient integrated care pathways  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8

1.1.3 Inpatient stroke care coordinator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8

1.2 Rehabilitation in the community  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9

1.2.1 Early supported discharge  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9

1.2.2 Community rehabilitation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9

1.3 Long-term care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10

1.3.1 Discharge destination  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10

1.3.2 Respite care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10

1.3.3 Ongoing review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10

CHAPTER 2: Discharge Planning, Transfer of Care and Integrated Community Care  . .11

2.1  Family and team meetings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11

2.2  Pre-discharge needs assessment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11

2.3  Care plans  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12

2.4  Carer training  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12

2.5  Liaison with community providers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .13

2.6  Post-discharge follow-up  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .13

2.7  General information and education  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14

CHAPTER 3: Management of Consequences of Stroke  . . . . . . . . . . . . . . . . . . . . . . . . . .15

3.1 Sensorimotor impairments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15

3.1.1  Strength  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15

3.1.2  Sensation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15



3.1.3  Spasticity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16

3.1.4  Contracture  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16

3.1.5  Subluxation of the shoulder  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17

3.1.6  Shoulder pain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18

3.1.7  Swelling of the extremities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18

3.1.8  Cardiovascular fitness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19

3.1.9  Falling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19

3.2 Physical activity.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

3.2.1  Sitting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20

3.2.2  Standing up from a chair  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21

3.2.3  Standing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21

3.2.4  Walking  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21

3.2.5  Upper limb activity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22

3.2.6  Amount of practice  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23

3.3 Activities of Daily Living (ADL)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23

3.4 Cognitive capacities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23

3.4.1  Attention and concentration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.4.2  Memory  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24

3.4.3  Executive functions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.5 Visuospatial/perceptual capacities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25

3.5.1  Visual function  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25

3.5.2  Agnosia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25

3.5.3  Neglect  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26

3.5.4  Apraxia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26

3.6 Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

3.6.1  Aphasia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27

3.6.2  Dyspraxia of speech  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28

3.6.3  Dysarthria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

3.7 Dysphagia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

3.8 Hydration and nutrition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30

3.9 Mood  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31

3.10 Bladder and bowel function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31



CONTENTS CONT’D
3.10.1  Bladder function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32

3.10.2  Bowel function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .33

3.11 Medical  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .33

3.11.1  Pain  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .33

3.11.2  Deep vein thrombosis (DVT) and pulmonary embolism (PE)  . . . . . . . . . . . . . . . . . . . . . . .34

3.11.3  Pyrexia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35

3.11.4  Seizures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

3.11.5  Sleep apnoea  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35

3.12 Secondary prevention  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

3.12.1  Antiplatelet therapy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

3.12.2  Anticoagulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36

3.12.3  Blood pressure lowering therapy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37

3.12.4  Cholesterol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37

3.12.5  Behaviour change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37

3.12.6  Concordance with medication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

3.13 Complementary and Alternative Therapies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .39

3.14 Palliation and Death  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40

CHAPTER 4: Living with Stroke  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41

4.1 Activity and participation in the community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41

4.1.1  Self-management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41

4.1.2  ADL and exercise  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .42

4.1.3  Driving  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

4.1.4  Leisure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

4.1.5  Return to work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .43

4.1.6  Sexuality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44

4.2 Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44

4.2.1  Peer support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .45

4.2.2  Counselling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .45

4.2.3  Carer support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .46

CHAPTER 5: Resource Implications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47

5.1 Organisation of care  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47

5.1.1  Stroke unit care  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47

5.1.2  Early supported discharge  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .48

5.1.3  Community rehabilitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49



5.2 Specific Interventions for the management of stroke  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49

5.2.1  Carer training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49

5.2.2  Secondary prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49

APPENDIX 1: Membership and Terms of Reference of the Advisory 
and Working Groups  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .51

APPENDIX 2: Process Report  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53

Development of Clinical Guidelines for Stroke Rehabilitation and Recovery  . . . . . . . . . . . . . . . . .53

Consultation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .54

Consumer involvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .56

Implementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .56

Priorities for research  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .57

APPENDIX 3: Useful Websites  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59

Glossary and abbreviations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60

Glossary of terms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60

Abbreviations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .62

References  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .63



KEY MESSAGES
The Clinical Guidelines for Stroke Rehabilitation and Recovery has been developed to provide a series of
evidence-based recommendations related to stroke rehabilitation and recovery. These recommendations are
based on the most comprehensive review of the evidence for stroke rehabilitation ever conducted in Australia
Development of the guidelines has been undertaken by a multidisciplinary Expert Working Group (EWG) using
methodology consistent with National Health and Medical Research Council (NHMRC) standards.

This summary is designed to provide a quick overview of the key messages presented in the guidelines.
However important information pertaining to the evidence supporting each recommendation as well as
information about caveats to the recommendations is included in a preamble to each section. Because of this,
the recommendations should be read in conjunction with information in the body of the main document.

Key messages are summarised according to the NHMRC levels of evidence
1
. Key references for each point

are also included. The level of evidence highlights the methodology of the studies contributing to the
evidence that underpins the guidelines. However this does not always translate into an equivalent
strength of the recommendation for two reasons: studies vary in quality and different studies may
produce conflicting results. The EWG has therefore used ‘may’ or ‘should’ to indicate the strength of the
recommendation. ‘May’ is used when the evidence is not clear cut or when there is a wide range of
opinions relating to a specific intervention; ‘should’ is used when there is a clear outcomes of all relevant
research or a narrow range of opinion. Where no level I, II, III or IV evidence was available but there was
sufficient consensus of the EWG, clinical practice points have been provided.  

i

Designation of Levels of Evidence – National Health and Medical Research Council

I Evidence obtained from a systematic review of all relevant randomised controlled trials.

II Evidence obtained from at least one properly designed randomised controlled trial.

III – 1 Evidence obtained from well-designed pseudo-randomised controlled trials 
(alternate allocation or some other method).

III – 2 Evidence obtained from comparative studies with concurrent controls and allocation 
randomised (cohort studies), case-control studies, or interrupted time-series with group.

III – 3 Evidence obtained from comparative studies with historical control, two or more studies, 
or interrupted time series without a parallel control group.

IV Evidence obtained from case series, either post-test or pre-test and post-test.

1. ORGANISATION OF CARE

1.1.1 Stroke unit care 

a) All people admitted to hospital with stroke and who require rehabilitation should be treated in a
comprehensive or rehabilitation stroke unit with an interdisciplinary team. (Level I, Ref 14)

b) If no stroke unit is available, consideration should be given to transferring the person with stroke
(when medically stable) to the nearest stroke unit, or a hospital that most closely meets the criteria for
stroke unit care. R

Clinical practice points 

R Recommended best practice based on clinical experience and expert opinion.
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1.1.2 Inpatient integrated care pathways 

There is insufficient evidence to support recommendations about routine use of care pathways. If used, care
pathways should be flexible enough to meet the heterogeneous needs of people with stroke. R

1.1.3 Inpatient stroke care coordinator 

A stroke coordinator may be used to foster coordination of  services and assist in discharge planning. R

1.2.1 Early supported discharge 

Where comprehensive interdisciplinary community rehabilitation services and carer support services are
available, early supported discharge services may be provided for people with mild to moderate disability.
(Level I, Ref 22-25)

1.2.2 Community rehabilitation 

Rehabilitation for people with stroke in the community is equally effective if delivered in the hospital via
outpatients or day hospital, or in the community. (Level I, Ref 26, 27, 30)

1.3.1 Discharge destination 

Decisions about discharge destination (home vs residential care) should be made in the context of
availability of supportive services and the wishes of the stroke survivor and carer. R

1.3.2 Respite care 

People with stroke and their carers should have access to respite care. This may be provided in their own
home or an institution. R

1.3.3 Ongoing review 

People with stroke should have regular and ongoing review by a member of a stroke team, including at
least one specialist medical review following discharge. R

2. DISCHARGE PLANNING, TRANSFER OF CARE AND INTEGRATED 
COMMUNITY CARE 

2.1 Family and team meetings 

The stroke team should meet regularly with the person with stroke and the family to involve them in
management, goal setting and planning for discharge. R

2.2 Pre-discharge needs assessment 

a) Before discharge, people with stroke and their carers should have the opportunity to identify and
discuss their post-discharge needs (eg. physical, emotional, social and financial) with the 
interdisciplinary team. R

b) Before discharge (or home trial) from inpatient care and, where appropriate, a home assessment should
be carried out to ensure safety and community access. Optimal independence will be facilitated through
home modification and adaptive equipment, as required. R

2.3 Care plans 

People with stroke, their carers, the general practitioner and community care providers should be
involved with the interdisciplinary team in the development of a care plan that outlines care in the
community after discharge, including the development of self-management strategies, provision of
equipment and support services, and outpatient appointments. R
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2.4 Carer training 

Relevant members of the interdisciplinary team should provide specific training for carers before the
person’s discharge home. This should include training, as necessary, in: 

• personal care techniques, communication strategies, physical handling techniques, ongoing 
prevention and other specific stroke-related problems; (Level II, Ref 43)

• safe swallowing and modified diet. R

2.5 Liaison with community providers 

The stroke survivor’s general practitioner, other primary health professionals and community service
providers should be involved in, and informed about, the discharge plans and agreed post-discharge
management, as early as possible prior to discharge. R

2.6 Post-discharge follow-up 

a) Contact with a family support / liaison worker may be considered for carers and stroke survivors in
the community to assist with their knowlege and/or satisfaction. (Level II, Ref 48, 51, 52)

b) Stroke survivors and their families should be followed up by a relevant member of the team after
their discharge from a formal rehabilitation program. R

c) People with stroke and carers should be provided with a  contact person (in the hospital or
community) for any post-discharge queries. R

2.7 General information and education 

All stroke survivors and their families should be provided with timely, up-to-date information in
conjunction with opportunities to learn via education from members of the interdisciplinary team and
other appropriate community service providers. Simple information provision alone is not effective.
(Level I, Ref 53, 54; Level II, Ref 43, 56)

3. MANAGEMENT OF THE CONSEQUENCES OF STROKE 

3.1 SENSORIMOTOR IMPAIRMENTS 

3.1.1 Strength 

One or more of the following interventions should be used for people who have reduced strength:

• progressive resistance exercises; (Level II, Ref 57)

• electromyographic biofeedback in conjunction with conventional therapy; (Level II, Ref 61,62)

• electrical stimulation; (Level I, Ref 63; Level II, Ref 64)

• task-specific training. (Level II, Ref 58, 59)

3.1.2 Sensation 

One or more of the following interventions for increasing tactile and kinaesthetic sensation may be
provided for people who have sensory impairments: 

• sensory-specific training; (Level III-2, Ref 74; Level III-3, Ref 73, 75)

• sensory-related training; (Level III-2, Ref 76)

• cutaneous electrical stimulation in conjuction with conventional therapy. (Level IV, Ref 77)
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3.1.3 Spasticity 

a) One or more of the following interventions may be provided for people who have moderate to severe
spasticity (ie, spasticity that interferes with a stroke survivor’s activity or personal care): 

• Botulinum Toxin A; (Level I, Ref 79)

• intrathecal baclofen; (Level I, Ref 86; Level II, Ref 87)

• dynamic splinting; (Level III-2, Ref 90)

• vibration; (Level II, Ref 89)

• stretch; (Level II, Ref 91; Level III-2, Ref 92)

• electromyographic biofeedback. (Level III-2, Ref 93)

b) Interventions to decrease spasticity should not be routinely provided for people who have mild to moderate
spasticity (ie, spasticity that does not interfere with a stroke survivor’s activity or personal care). R

3.1.4 Contracture 

a) For people at risk of developing contractures, management may include prolonged positioning of
muscles in a lengthened position to maintain range of motion. (Level II, Ref 97)

b) Overhead pulley exercise should not be used to maintain range of motion of the shoulder. 
(Level III-1, Ref 101)

c) For people who have contractures, management may include the following interventions to increase
range of motion: 

• electrical stimulation; (Level III-3, Ref 102)

• casting.  (Level I, Ref 103)

3.1.5 Subluxation of the shoulder 

a) For people with severe weakness who are at risk of developing a subluxed shoulder, management should
include either or both of the following interventions to minimise subluxation: 

• electrical stimulation; (Level I, Ref 104)

• firm support devices. R
b) For people who have developed a subluxed shoulder, management may include firm support devices to

prevent further subluxation. (Level III-2, Ref 106-109)

3.1.6 Shoulder pain 

For people with severe weakness who are at risk of developing shoulder pain, management should
include interventions to educate staff, carers and people with stroke to prevent trauma. R

3.1.7 Swelling of the extremities 

a) For people who are immobile, management may include the following interventions to prevent
swelling in the hand and foot: 

• electrical stimulation; (Level III-1, Ref 116)

• continuous passive motion in elevation; (Level III-2, Ref 117)

• pressure garments. (Level III-2, Ref 90)

b) For people who have swollen extremities, management may include the following interventions to
reduce swelling of the hand and foot: 

• electrical stimulation; (Level III-1, Ref 116)

• continuous passive motion in elevation. (Level III-2, Ref 117)
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3.1.8 Cardiovascular fitness 

Rehabilitation should include interventions to increase cardiovascular fitness once people have sufficient
strength in the large lower limb muscle groups. (Level I, Ref 120; Level II, Ref 58, 121)

3.1.9 Falling 

Multifactorial interventions provided in the community, including an individually prescribed exercise

program, may be provided for people who are at risk of falling, in order to prevent or reduce 

the number and severity of falls. (Level I, Ref 136)

3.2 PHYSICAL ACTIVITY

3.2.1 Sitting 

Supervised task-specific sitting practice should be provided for people who have difficulty sitting. 
(Level II, Ref 138)

3.2.2 Standing up from a chair 

Task-specific practice of standing up should be provided for people who have difficulty in standing up
from a chair. (Level I, Ref 120)

3.2.3 Standing 

Task-specific standing practice with feedback may be provided for people who have difficulty standing.
(Level I, Ref 120,142)

3.2.4 Walking 

a) One or more of the following interventions should be provided for people who can walk but with difficulty:

• joint position biofeedback with or without conventional therapy; (Level II, Ref 145; Level III-2, Ref 146)

• cueing of cadence; (Level I, Ref 120)

• treadmill with or without body weight support; (Level I, Ref 120, 147)

• multichannel electrical stimulation in conjunction with conventional therapy; 
(Level II, Ref 151; Level III-2, Ref 152)

• task-specific training. (Level II, Ref 58, 154, 155)

b) Ankle-foot orthoses may be considered for people with persistent foot drop. If used it should be
individually fitted.  (Level III-2, Ref 157)

3.2.5 Upper limb activity 

One or more of the following interventions should be provided for people with difficulty using their
upper limb: 

• task-specific training;  (Level II, Ref 59, 158)

• joint position biofeedback in conjunction with conventional therapy; (Level III-2, Ref 169)

• robot-assisted reaching; (Level II, Ref 67, 170)

• constraint-induced movement therapy. (Level I, Ref 120)

3.2.6 Amount of practice 

a) Rehabilitation should be structured to provide as much practice as possible within the first six months
after stroke.  (Level I, Ref 174)

b) Group therapy involving task-specific training or video self-modelling may be used to increase the
amount of practice in rehabilitation. (Level II, Ref 154, 179; Level III-3, Ref 178)
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3.3 ACTIVITIES OF DAILY LIVING 

a) People who have difficulty in ADL should receive occupational therapy or multidisciplinary
interventions targeting ADL. (Level I, Ref 26, 180, 181)

b) Until clinical safety is proven, administration of amphetamines to improve ADL is  not
recommended. (Level I, Ref 182)

3.4 COGNITIVE CAPACITIES 

3.4.1 Attention and concentration 

Cognitive therapy may be used in rehabilitation of attention and concentration deficits. (Level I, Ref 183)

3.4.2 Memory 

External cues may be used to help prompt memory in people with memory difficulties. (Level II, Ref 187)

3.4.3 Executive functions 

External cues, such as a pager, may be used to initiate everyday activities in people with impaired
executive functioning. (Level II, Ref 187)

3.5 VISUOSPATIAL/ PERCEPTUAL CAPACITIES

3.5.1 Visual function 

a) Prism glasses may be used to improve visual function in people  with homonymous hemianopia but
there is no evidence of benefit in ADL function. (Level II, Ref 190)

b) Computer-based visual restitution training may be used to improve visual function in people with
visual field deficits. (Level II, Ref 191)

3.5.2 Agnosia 

There is insufficient evidence to guide recommendations regarding interventions for agnosia. 

3.5.3 Neglect 

People with unilateral spatial neglect may benefit from cognitive rehabilitation (for example, scanning
training). (Level I, Ref 194)

3.5.4 Apraxia 
Strategy training in conjunction with conventional therapy to improve ADL may help people with apraxia in
the short term (<5 months) to improve planning and task execution. (Level II, Ref 198)

3.6 COMMUNICATION 

3.6.1 Aphasia 

a) Interventions for people with aphasia may include: 

• treatment of phonological and semantic deficits following models derived from cognitive 
neuropsychology; (Level II, Ref 204)

• constraint-induced therapy; (Level II, Ref 203)

• the use of gesture. R



b) The following techniques may be used to enhance therapy for people with aphasia: 

• use of volunteers (including family or staff) trained in supported conversation techniques;  
(Level II, Ref 207)

• computer-based therapy programs. (Level II, Ref 208)

c) People with aphasia may be considered for group therapy. (Level II, Ref 206)

d) Until clinical safety is proven and benefits clearly outweigh any harms, the routine use of the
following interventions for aphasia are not recommended: 
• Piracetam; (Level I, Ref 211)
• other pharmacological interventions. R

e) Aphasia therapy should be commenced as early as possible following a stroke. R
f) People with aphasia may benefit from intensive intervention by a speech pathologist. R
g) People with severe aphasia may benefit from augmentative and alternative communication devices

used in functional activities. R

3.6.2 Dyspraxia of speech  

a) Interventions for the treatment of dyspraxia of speech may include modelling, visual cueing, integral
stimulation and articulatory placement cueing. (Level III-3, Ref 217)

b) People with severe apraxia of speech may benefit from augmentative and alternative communication
devices used in functional activities. R

3.6.3 Dysarthria 

a) Interventions for the treatment of dysarthria may include: 

• Biofeedback or a voice amplifier to change intensity and increase loudness;  (Level IV, Ref 221)

• A palatal lift to compensate for velopharyngeal incompetency; (Level IV, Ref 223-225)

• The use of strategies such as decreased rate, overarticulation or gesture; R
• Oral musculature exercises. R

b) People with severe dysarthria may benefit from augmentative and alternative communication devices
used in functional activities. R

3.7 DYSPHAGIA 

a) Compensatory strategies such as positioning, therapeutic manoeuvres or modification of food and
fluids to facilitate safe swallowing may be provided for people with dysphagia. (Level IV, Ref 228)

b) One or more of the following methods may be provided to facilitate resolution of dysphagia: 

• “Shaker” therapy targeting specific muscle groups; (Level II, Ref 229)

• Thermo-tactile stimulation; (Level II, Ref 232)

• Electrical stimulation. (Level III-3, Ref 230)

3.8 HYDRATION AND NUTRITION 

a) Fluid supplementation by appropriate methods should used to treat or prevent dehydration. 
(Level I, Ref 226, 240, 241)

b) Nutritional supplementation should be offered to people whose nutritional status is poor or
deteriorating. (Level I, Ref 242)

vii
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c) Early enteral tube feeding via a nasogastric tube may be used for people who require alternative
feeding methods as a consequence of dysphagia. (Level II, Ref 244)

d) NG rather than PEG feeding should be used routinely during the first month post-stroke for people
who do not recover a functional swallow. (Level II, Ref 244)

e) Decisions regarding long-term enteral feeding for people who do not recover a functional swallow
should be made in consultation with the person with stroke and the family. R

f) If a decision is taken for long-term enteral feeding, a PEG or similar permanent feeding tube should
be used. R

g) People with stroke should be monitored to prevent dehydration.R
h) People who are at risk of malnutrition, including those with dysphagia, should be referred to a

dietitian for assessment and management. R

3.9 MOOD 

a) Routine use of pharmacological therapy to prevent post-stroke depression is not currently
recommended. (Level I, Ref 245)

b) Psychological interventions may be provided to improve mood for people without depression
however it is unclear if such interventions prevent depression. (Level II, Ref 245)

c) Antidepressants and/or psychological interventions may be provided for people with depression or
emotional lability. (Level I, Ref 246, 247)

d) Cognitive behaviour therapy and/or antidepressants may be used for people with anxiety disorders. R
e) ECT may be considered in major, drug-resistant depression following stroke. R

3.10 CONTINENCE 

3.10.1 Bladder function 

a) All people with urinary dysfunction should be managed using an organised, functional approach to
rehabilitation. (Level II, Ref 252)

b) For people with urinary retention: 

• The routine use of indwelling catheters is not recommended. However if urinary retention is severe, 
then intermittent catheterisation should be used to assist bladder emptying. R

• If using intermittent catheterisation, then a closed catheterisation technique should be used. R
(Level II, Ref 260)

c) For people with urge incontinence: 

• A prompted or scheduled voiding regime program, bladder retraining and anticholinergic drugs 
should be considered. R

• If continence is unachievable, containment aids may assist with social continence. R
d) For people with functional incontinence, a whole-team approach is recommended. R
e) If incontinence persists then further tests should be undertaken. R
3.10.2 Bowel function 

a) For those with bowel dysfunction, an appropriate assessment (including a rectal examination) and
targeted education should be provided. (Level II, Ref 262)

b) Bowel training may be used for people who have bowel dysfunction. (Level III-3, Ref 263, 264)

c) If continence is unachievable, containment aids may assist with social continence. R
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3.11 MEDICAL

3.11.1 Pain

Amitriptyline should be preferred over carbamazepine, however either may be considered when treating
people with central post-stroke pain (CPSP). (Level II, Ref 266)

3.11.2 Deep vein thrombosis (DVT) and pulmonary embolism (PE) 

a) Antiplatelet therapy should be used for people with ischaemic stroke to prevent DVT/PE. (Level I, Ref 279)

b) The following interventions may be used with caution (taking into account the risks and benefits) for
selected people at high risk of DVT/PE (ie, history of DVT/PE, morbid obesity or known prothrombotic
tendency): 

• heparin or low molecular weight heparin in prophylactic doses; (Level I, Ref 282, 283; 
Level II, Ref 280)

• thigh-length antithrombotic stockings. (Level I, Ref 285, 286)

3.11.3 Pyrexia 

a) People with fever should be investigated to identify the source (eg, infection of urinary tract,
respiratory tract, skin, intravenous site). R

b) Antipyretic therapy, comprising regular paracetamol and/or physical cooling measures, should be
used routinely where fever occurs. R 

3.11.4 Seizures 

Anti-convulsant medication may be used for people with recurrent seizures. (Level I, Ref 291-293)

3.11.5 Sleep apnoea 

For people with sleep apnoea after stroke: 

• CPAP should be considered as the first line treatment. (Level I, Ref 297; Level II, Ref 298, 299)

• If the person is unable or unwilling to use CPAP, then oral appliances or postural therapy may be
considered. R

3.12 SECONDARY PREVENTION 

3.12.1 Antiplatelet therapy 

Antiplatelet therapy in the form of aspirin, or clopidogrel, or a combination of low dose aspirin and
modified release dipyridamole, should be prescribed to all people with ischaemic stroke who are not
prescribed anticoagulation therapy. (Level I, Ref 306)

3.12.2 Anticoagulation 

a) Anticoagulation therapy for long-term secondary prevention should be used in all people with
ischaemic stroke or TIA who have documented atrial fibrillation, cardioembolic stroke from valvular
heart disease, or recent myocardial infarction, unless a contraindication exists. (Level I, Ref 310, 311)

b) Anticoagulation should not be started for 7-14 days after a disabling ischaemic stroke, to minimise
the risk of cerebral haemorrhage. R
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3.12.3 Blood pressure lowering therapy

a) All people after stroke or TIA, whether normotensive or hypertensive, should receive blood pressure
lowering advice or drug therapy, unless contraindicated by symptomatic hypotension. (Level I, Ref 315)

b) Commencement of new blood pressure lowering therapy should generally be delayed until the
person with stroke is clinically stable. R

3.12.4 Cholesterol 

a) Therapy with a statin should be considered for people with a total cholesterol level >3.5 mmol/L
following ischaemic stroke. (Level II, Ref 320)

b) People with high cholesterol levels should be considered for dietetic referral for nutritional review and
counselling. R

3.12.5 Behaviour change

a) Every person with stroke should be assessed and informed of their risk factors for a further stroke
and possible strategies to modify identified risk factors. The risk factors and interventions include: 

• smoking cessation: nicotine replacement therapy and behavioural therapy should be used;
(Level I, Ref 326-329)

• improved diet: a diet that is low in fat (especially saturated fat) and sodium, but high in fruit and
vegetables should be consumed. Potassium supplements may be used; (Level I, Ref 321, 336,
337, 343, 347; Level II, Ref 322, 323, 339-342)

• increase regular exercise; R
• avoidance of excessive alcohol. R

b) Interventions should be individualised and may be delivered using behavioural techniques (eg,
counselling) via a group or on a one-to-one basis. (Level I, Ref 326, 328, 330)

3.12.6 Concordance with medication 

Interventions to promote adherence to medication regimes are often complex and may include one or
more of the following: 

• information, reminders, self-monitoring, reinforcement, counselling, family therapy; 
(Level I, Ref 349, 351)

• reduction in the number of daily doses; (Level I, Ref 349, 350)

• multi-compartment medication compliance device; R
• specific aids to counter stroke-related deficits (physical or cognitive). R

3.13 COMPLEMENTARY MEDICINE AND ALTERNATIVE THERAPIES 

a) Until clinical safety is proven and any benefits clearly outweigh harms, the routine use of the following
complementary and alternative therapies are not recommended in stroke rehabilitation:
• Acupuncture; (Level I, Ref 353, 354)

• Reiki therapy; (Level II, Ref 355)

• Other alternative therapies. R
b) Health professionals should be aware of different forms of complementary and alternative therapies

and be available to discuss these with stroke survivors and their families. R
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3.14 PALLIATION AND DEATH 

a) Health professionals who are trained in communication associated with palliative care should be
involved in the care of people with stroke who are dying and with their families. R

b) People with stroke who are dying, and their families, should have care that is consistent with the
principles and philosophies of palliative care. R

4. LIVING WITH STROKE 

4.1 ACTIVITY AND PARTICIPATION IN THE COMMUNITY 

4.1.1  Self-management 

a) People with stroke who do not have cognitive impairment should be made aware of the availability
of generic self-management programs before discharge from hospital and be supported to access
such programs once they have returned to the community. (Level II, Ref 361-363)

b) Stroke-specific programs for self-management may be provided to people who require more specialised
programs. R

c) A collaboratively developed self-management care plan may be used to harness and optimise self-
management skills. R

4.1.2 ADL and exercise

a) People living in the community who have difficulties with ADL should have access, as appropriate, to
therapy services to improve, or prevent deterioration in, ADL. (Level I, Ref 26)

b) People who are living in the community more than 6 months after their stroke should have access to
interventions to improve fitness and mobility. (Level II, Ref 60, 121, 369)

c) People living in the community should be provided with information (eg, alternative transport options,
resuming driving, ADL and exercise opportunities/services) to facilitate increased outdoor journeys and
therefore greater participation within the community. The information provided should also be
supplemented by other simple strategies (eg, encouragement, use of appropriate aids/appliances,
approaches to overcoming fear) by an appropriate health professional. (Level II, Ref 370)

d) General practitioners should refer to allied health professionals where necessary when undertaking
routine medical review of people with stroke. R

4.1.3 Driving 

a) People with stroke who wish to return to driving may be offered a visual attention retraining program
or traditional perceptual training. (Level II, Ref 184)

b) The National Guidelines for Driving (Austroads) and relevant state guidelines should be followed for
all issues relating to driving following a stroke. R

c) People with stroke who wish to return to driving should be offered an opportunity to undertake an
occupational therapy driving assessment, unless there are medical contraindications. R

4.1.4 Leisure

Targeted occupational therapy may be used to increase participation in leisure activities. (Level I, Ref 181)

4.1.5 Return to work 

People with stroke who wish to work should be offered assessment and assistance to resume or take up
work. R
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4.1.6 Sexuality

a) People with stroke and their carers should be offered:

• the opportunity to discuss issues relating to sexuality with an appropriate health professional; R
• written information addressing issues relating to sexuality post-stroke.  R

b) Any interventions should address psychosocial aspects as well as physical function. R

4.2 SUPPORT 

4.2.1 Peer support 

Stroke survivors should be provided with information about the availability and potential benefits of a
local stroke support group and/or other sources of peer support prior to discharge from the hospital. R

4.2.2 Counselling 

Counselling services should be made available to all stroke survivors and their families and may take the
form of: 

• an active educational counselling approach; (Level I, Ref 53)

• information supplemented by family counselling; (Level II, Ref 56)

• a problem-solving counselling approach. (Level II, Ref 392)

4.2.3 Carer support 

a) Carers of stroke survivors should be provided with: 

• information about the availability and potential benefits of local stroke support groups, at or before
the person’s return to the community; (Level II, Ref 394; Level III-2, Ref 393)

• support by health professionals starting early after the person’s stroke. R
b) Carers of stroke survivors should be offered services to support them after the person’s return to the

community. Such services should use a problem-solving or educational-counselling approach. 
(Level II, Ref 394-396; Level III-2, Ref 393)



INTRODUCTION
In Australia, stroke affects approximately 48,000 people per year.2 Around half of these people are over
the age of 75 and as the population ages, the number of strokes occurring each year is expected to
increase. The burden of stroke goes beyond the measured cost in Australia of $1.3 billion per annum.3

The impact on individuals, families and the workforce is substantial. Of those who have a stroke,
approximately a third will die within the first 12 months, a third will make a complete recovery and a
third will be left with a disability that causes some reliance on others for assistance with activities of 
daily living. Many stroke survivors require rehabilitation and ongoing support in the community. 

In discussing the impact of stroke, these guidelines use the World Health Organisation’s International
Classification of Functioning, Disability and Health,4 in which a person’s functioning or disability is
conceived as a dynamic interaction between health conditions and environmental and personal factors.
Disability is the umbrella term for any or all of: 

• an impairment of body structure or function; 

• a limitation in activities; or 

• a restriction in participation. 

This framework enables the description of human functioning on a continuum, not just at the extremes.4

Within this document different sections relate to each aspect of this classification. For example, sections
that focus on the impairment level include strength, spasticity, contracture, attention, neglect, dysphagia
and seizures. Sections describing activity limitation include activities of daily living (ADL), standing up
from a chair and walking. Examples of sections describing restriction in participation include leisure,
return to work and peer support. 

Setting the scene: a consumer perspective 

The process of developing the Clinical Guidelines for Stroke Rehabilitation and Recovery has importantly
included input and advice from stroke survivors. Their first-hand experience of stroke and stroke care can
contribute much to our understanding of what we can do that will make a difference to the experience
of people as they are recovering from a stroke. 

In particular, the stroke survivors who were consultants to these guidelines highlighted the shock, anxiety
and confusion that can be experienced by those with stroke and their family, and the subsequent feelings
of despair. In view of this they offer the following advice to health professionals: 

• Avoid technical language - clear communication using everyday language is vital. 

• Provide support and encouragement to those with stroke and their family throughout the recovery
process, including access to peer support. 

• Provide information and care in a manner that allows those with stroke to foster hope for the future. 

Rehabilitation 

Rehabilitation is a proactive, person-centred and goal-oriented process that begins the first day after
stroke. Its aim is to improve function and/or prevent deterioration of function, and to bring about the
highest possible level of independence - physically, psychologically, socially and financially. Rehabilitation
is concerned not only with physical recovery but also with reintegration of the person into the
community. Furthermore, rehabilitation is a process that aims to maximise self-determination and
optimise choices for those with stroke. 

The central aspect of rehabilitation is the provision of a coordinated program by a specialised,
interdisciplinary team of health professionals. This rehabilitation team involves combined and coordinated
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use of medical, nursing and allied health skills, along with social, educational and vocational services, 
to provide individual assessment, treatment, regular review, discharge planning and follow-up. 

While the interdisciplinary team recognises the specialist contribution of each discipline, generally 
no mention has been made of their specific roles throughout the document. It is the intention of the
working group that this document highlights the team approach to rehabilitation and to focus on the
interventions themselves rather than which member of the team should be involved. However, the
following is provided as a summary of the main aspects of members of the team: 

• Doctors coordinate comprehensive medical care (including consulting other medical specialists as
needed), assist stroke survivors and their families in making informed choices and re-adjustments, and
prevent complications and recurrent stroke. The doctor is often responsible for making sure the best
available resources and services are offered to those affected by stroke. An inpatient medical team
(commonly a specialist [eg. in neurology, rehabilitation or geriatrics], registrar and junior medical officers)
often work in conjunction with a general practitioner to provide care in hospital and in the community. 

• Nurses perform comprehensive nursing assessments and help manage aspects of patient care
including observations, swallowing, mobility, continence, skin integrity, pain control and prevention of
complications. Nurses also provide patient centred care and assist coordination of care, discharge
planning, support and education. Nurses can provide specialist stroke care in the acute, rehabilitation
and community context as well as deliver palliative and terminal nursing care.

• Physiotherapists address recovery of sensorimotor function in the upper and lower limb, and
functional mobility ranging from bed transfers to community ambulation. They also assist in the
treatment of musculoskeletal problems or complications (eg, shoulder pain) and respiratory problems. 

• Occupational therapists work with clients to optimise participation and independence for all daily
occupations (including self-care, leisure and productivity). This is achieved by either working directly 
to address recovery of function (including motor, cognitive or perceptual function), or by adapting the
task or the environment. 

• Speech pathologists work with people who have difficulties with communication, cognition, and
swallowing, and also train carers to facilitate activity and participation. 

• Dietitians work with those who need modified diets or alternative feeding as well as those at risk of,
or suffering from malnutrition. They also provide education and counselling for risk factor modification
and management of co-morbidities. 

• Social workers provide support, counselling and information to those with stroke and their families
regarding options to optimise physical, emotional, social and spiritual well-being. They also assist in
organising community resources. 

The team may be expanded to include psychologists and/or neuropsychologists, psychiatrists,
pharmacists, ophthalmologists, orthoptists, podiatrists, orthotists, and therapy assistants as well
as general ward staff. The person with stroke and their carer or other family members should also be
acknowledged as an important team member. 

Australian Clinical Guidelines for Stroke Management 

Scope of the Guidelines 

The Australian Clinical Guidelines for Stroke Management have been developed as two documents. 

The first document, Clinical Guidelines for Acute Stroke Management, relates to acute care (considered
to be the first seven days) and was released in September 2003. It is available at
www.strokefoundation.com.au or from the National Stroke Foundation, and addresses assessment of
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impairment and early management decisions. 

This second document, Clinical Guidelines for Stroke Rehabilitation and Recovery, encompasses all care
after the acute phase and presents evidence-based recommendations for rehabilitation interventions and
care in the community for stroke survivors and their families. These Guidelines are intended for use by
health professionals and policy makers who plan, organise and deliver care for people with stroke during
rehabilitation and long term recovery. 

The Clinical Guidelines for Stroke Rehabilitation and Recovery should be used in conjunction with the
Clinical Guidelines for Acute Stroke Management, to underpin high quality, integrated stroke care across
the continuum of care. 

Focus of the Guidelines 

The Clinical Guidelines for Stroke Rehabilitation and Recovery are based on the assumption that timely
assessment by an appropriate member of the team has been conducted previously, in the acute phase.
Assessment is specifically noted only where it occurs primarily after the acute phase, or where it requires
particular emphasis. Hence the focus of this document is on the interventions used for stroke
rehabilitation and recovery. 

While stroke is discussed broadly in this document, it is recognised that there are different types of
stroke. It is noted that haemorrhagic stroke (particularly subarachnoid haemorrhage) is often excluded
from some studies. Furthermore the prevalence of ischaemic stroke has meant that the evidence is
predominantly derived from, and focussed on, this type of stroke. 

Development of the Guidelines 

The Clinical Guidelines for Stroke Rehabilitation and Recovery have been developed according to
processes prescribed by the National Health and Medical Research Council (NHMRC) under the direction
of an interdisciplinary Expert Working Group (EWG) (see Appendix 1). Consultation from other individuals
and organisations was also included in the development process in line with NHMRC standards. Details
about the development methodology, consultation process, and priorities for further research are
outlined in Appendix 2. 

Consumer versions of the Guidelines 

Consumer versions of the Clinical Guidelines for Acute Stroke Management and Clinical Guidelines for
Stroke Rehabilitation and Recovery documents have been developed through partnerships between the
National Stroke Foundation and State Stroke Associations throughout Australia. Given the different needs
of stroke survivors and their families at different stages of recovery, the two Clinical Guideline documents
are presented as three books for consumers. These books are available through the National Stroke
Foundation and State Stroke Associations. 

Revision of the Guidelines 

The National Stroke Foundation aims to review and update the Clinical Guidelines for Stroke
Rehabilitation and Recovery by 2010 and will work with relevant bodies (including the Stroke Society of
Australasia, Australasian Stroke Unit Network, State Stroke Associations and members of the EWG) to
achieve this. It is planned that the two volumes - the Clinical Guidelines for Acute Stroke Management
and the Clinical Guidelines for Stroke Rehabilitation and Recovery - will be brought together in one
volume as part of the review process. 

Using the Guidelines 

The primary goal in developing guidelines is to help health care workers improve the quality and
effectiveness of the care they provide. The guidelines should not be seen as an inflexible recipe for stroke
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care; rather, they provide a framework that is based on the best available evidence that can be adapted
to local needs, resources and individual circumstances. 

Strategies planned to encourage the transfer of evidence into clinical practice may include: 

• endorsement by professional and lay organisations (including the NHMRC); 

• distribution via existing networks, key professional and lay organisations, publications in professional
journals, and electronic access via the internet; 

• educational meetings / conferences; 

• use of local opinion leaders; 

• audit and feedback. 

In considering implementation of these Guidelines at a local level, health professionals are encouraged 
to identify the barriers and facilitators to evidence-based care within their environment to determine the
best strategy for local needs. Further information regarding implementation is discussed in Appendix 2. 

Implications for service equity 

In addition to providing an avenue to improve the health outcomes for people with stroke, these
guidelines provide an opportunity to discuss and address the difficulty of equity in health. The impact 
of stroke is dependant on a number of socioeconomic characteristics including gender, culture/ethnicity,
education, occupation, income, location of residence, and lifestyle. It is known, for example, that the
incidence of stroke varies depending on different socioeconomic characteristics.5-12 One of these studies
found access to some services during hospital care (eg, physiotherapy, occupational therapy and speech
pathology) differed depending on socioeconomic factors, even though there was universal access to
health care.11 However, few studies were identified during the development process regarding the impact
of interventions for stroke rehabilitation and recovery on socioeconomic factors. 

Access is one of the major barriers to equitable services and is influenced by geography, culture and
spiritual beliefs. Particular challenges are therefore noted for rural and remote services where resources,
particularly human resources, may be limited. Whilst it is recognised that residents in rural and remote
areas may have difficulty accessing health care as readily as their urban counterparts, there are no specific
studies investigating differences in stroke interventions in rural and remote areas. Therefore, the aim in all
cases must be to develop local solutions that ensure optimal practice and quality outcomes that are
based on the best available evidence using the available resources. 

Careful consideration is also required for the differing needs of people with stroke. Appropriate resources
may be required in a variety of languages and formats for people with stroke and their carers. The
particular needs of people from Aboriginal and Torres Strait Islander and those from Culturally and
Linguistically Diverse backgrounds may also require special attention and resources. Other groups of
people (eg, younger people with stroke) may also have specific needs that require particular resources 
or application of these guidelines. 

The following principles, relating to the Clinical Guidelines for Stroke Rehabilitation and Recovery, are
essential to the planning and delivery of rehabilitation and recovery services and should be considered
when implementing the evidence in a local setting: 

• focus on and respect for the individual needs of each person with stroke, with care tailored specifically
to those needs; 

• inclusion of the person with stroke and, where relevant, the family in the interdisciplinary team and, in
particular, in setting realistic and achievable rehabilitation goals in order to facilitate informed decision-
making, empowerment, autonomy and person-centred care; 
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• recognition that the person with stroke is part of a family and a community, with all the demands,
needs and strengths that this entails; 

• respect for cultural and other differences and the different service delivery needs that these may entail.
Care, and particularly information, should be provided using an appropriate language and format; 

• equity of access, across geographic, cultural, linguistic and socioeconomic groups, to the full range of
rehabilitation services; 

• continuity of care across acute, rehabilitation and community services, to enable each person with
stroke to move smoothly from one to another. 

Specific discussion has also been included within the document where relevant (see sections 1.1.1,
1.2.1,1.2.2, 2.7, 4.2.3). 

Format 

These guidelines are organised in five sections to address issues identified as important in stroke
rehabilitation and recovery: 

• Organisation of care: This section addresses the organisation of services for those who have had 
a stroke and emphasises the importance of a coordinated interdisciplinary team. The section aims
to be useful in guiding clinical decisions about the structure of services and may be used by those
who plan or organise care. 

• Discharge planning, transfer of care and coordinated community care: This addresses the
planning of discharge from hospital to the community and emphasises the importance of seamless
care across all settings and the need to involve the stroke survivor and carers in a collaborative care
planning process. The aim is to assist in clinical decisions regarding discharge planning and again,
the section may be useful for those who plan or organise care. 

• Management of the consequences of stroke: This section addresses the management of
common impairments or complications of stroke, to guide clinical decisions for an individual person
with stroke. 

• Living with stroke: This section addresses activity and participation in the community and the
need for support throughout recovery. It is useful for guiding decisions about services and
interventions that support long-term recovery after stroke. 

• Resource implications: This section outlines the economic evidence for aspects of stroke recovery
and rehabilitation. The section aims to be useful in guiding decisions about the structure of services
and may be used by those who plan or organise care. 

The introduction to each topic provides a summary of the current evidence. The guidelines are then
presented in a box and are summarised according to the National Health and Medical Research
Council (NHMRC) levels of evidence.1
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The level of the evidence highlights the methodology of the studies contributing to the evidence that

underpins the recommendations. However this does not always translate into an equivalent strength of

the recommendation for two reasons: studies vary in quality and different studies may produce

conflicting results. The EWG has therefore used ‘may’ or ‘should’ to indicate the strength of the

recommendation. ‘May’ is used when the evidence is not clear cut or when there is a wide range of

opinions relating to a specific intervention; ‘should’ is used when there is clear outcomes of all relevant

research or a narrow range of opinion. Key references for each guideline are also included. Where no

level I, II, III or IV evidence was available but there was sufficient consensus of the EWG, clinical practice

points have been provided. 
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Designation of Levels of Evidence – National Health and Medical Research Council

I Evidence obtained from a systematic review of all relevant randomised controlled trials.

II Evidence obtained from at least one properly designed randomised controlled trial.

III – 1 Evidence obtained from well-designed pseudo-randomised controlled trials 
(alternate allocation or some other method).

III – 2 Evidence obtained from comparative studies with concurrent controls and allocation 
randomised (cohort studies), case-control studies, or interrupted time-series with group.

III – 3 Evidence obtained from comparative studies with historical control, two or more studies, 
or interrupted time series without a parallel control group.

IV Evidence obtained from case series, either post-test or pre-test and post-test.

Clinical practice points 

R Recommended best practise based on clinical experience and expert opinion.



CHAPTER 1: ORGANISATION OF CARE
The way in which stroke rehabilitation is organised and delivered depends on the services available and
the needs of the stroke survivor and his/her family. Some people will receive rehabilitation as an inpatient
in hospital. Others, living at home, will participate in a centre-based rehabilitation program and attend
therapy sessions in an outpatient setting or at a day hospital. Some will receive community-based or
domiciliary rehabilitation provided in the home or residential facility. 

1.1 Hospital care

1.1.1 Stroke unit care

The majority of people with stroke will be admitted to hospital for assessment and treatment. One
systematic review identified 24 trials and found stroke unit care significantly reduced death and disability
after stroke compared with conventional care in general wards.14 Care provided on stroke units is also
more likely to include regular delivery of key processes of care such as those outlined in these guidelines.15

Models of stroke care described in the literature include: 

• acute stroke ward: acute unit in a discrete ward; 

• comprehensive stroke unit care: combined acute and rehabilitation unit in a discrete ward; 

• stroke rehabilitation unit: a discrete rehabilitation unit for people with stroke, who are transferred from
acute care 1-2 weeks post stroke; 

• mixed rehabilitation ward: rehabilitation provided on a ward managing a general caseload. 

In Australia, most stroke units established to date have a primary focus on early (acute) rehabilitation, with
varying degrees of intensity and follow-up. However the evidence for stroke unit care is clearest for units that
can provide several weeks of rehabilitation (on a comprehensive stroke unit or stroke rehabilitation unit).14,16 

The stroke units that have been shown to deliver highly effective stroke care share a number of
characteristics, including: 

• a coordinated interdisciplinary team; 

• staff who have a special interest in the management of stroke, and access to ongoing professional
education and training; 

• clear communication, with regular team meetings to discuss management (including discharge
planning) and other meetings as needed (eg, family conferences); 

• active encouragement of people with stroke and their carers and/or family members to be involved in
the rehabilitation process.16

In some areas, the number of people with stroke requiring care is not high enough to support a
dedicated stroke unit and maintain staff expertise. Other models of care may be considered in these
circumstances, with service delivery based, as much as possible, on evidence-based care.17 The potential
risks and benefits of a transfer to the nearest stroke unit need to be balanced against the risks and
benefits of less specialised care closer to home. The needs and wishes of those with stroke and their
families should also be considered. 

Many aspects of good stroke unit care, such as an interdisciplinary team, starting rehabilitation from day
one, and regular team meetings, can be introduced to hospitals too small to support a stroke unit. Small
hospitals can also identify ways to ensure delivery of evidence based care in the absence of a stroke unit. 
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1.1.2 Inpatient integrated care pathways

Clinical pathways (also known as care pathways, or critical pathways) are clinical resources that aim 
to support the delivery of timely, coordinated, evidence-based care. The definition, structure and detail
contained within the pathway may vary from setting to setting. 

A robust systematic review on the use of care pathways found positive and negative effects.18 Care
pathways have been found to reduce some complications (eg, urinary infections and readmission rates),
and increase the use of neuroimaging.18 However, people have been found to be more dependant on
discharge when care pathways are used, and reported quality of life and satisfaction with hospital care
was lower.18 These results were obtained from a systematic review of RCTs, quasi RCTs and non
randomised studies. The review concluded that there is currently insufficient evidence to support the
routine use of care pathways.18

Limitations identified with the use of clinical pathways in stroke care are thought to arise from the
heterogeneity of stroke as well as the fact that coordination of care (a key aim in the implementation of
a clinical pathway) is implicit in stroke unit care. Thus examining the effectiveness of a care pathway
within a stroke unit does not allow for an evaluation of potential benefits that might be more apparent
in a setting without organised care or where staff are frequently changing. Until further research is
available it would seem reasonable to conclude that if care pathways are used they should be flexible
enough to meet the various needs of stroke.

8

1.1.1 Stroke unit care

a) All people admitted to hospital with stroke and who require rehabilitation Level I 
should be treated in a comprehensive or rehabilitation stroke unit Ref14

with an interdisciplinary team. 

b) If no stroke unit is available, consideration should be given to transferring the
person with stroke (when medically stable) to the nearest stroke unit, or a hospital R
that most closely meets the criteria for stroke unit care.

1.1.2 Inpatient integrated care pathways 

There is currently insufficient evidence to support recommendations about routine
use of care pathways. If used, care pathways should be flexible enough to meet R
the heterogeneous needs of people with stroke.

1.1.3 Inpatient stroke care coordinator 

A stroke coordinator may be used to foster coordination of services and assist R
in discharge planning. 

1.1.3 Inpatient stroke care coordinator

An inpatient stroke care coordinator is one of a number of strategies used to facilitate a coordinated
approach to care. The coordinator is generally a member of the team and the role is often performed in
addition to other clinical or management responsibilities. Exponents of this model suggest that a stroke
coordinator is particularly useful for coordinating services and facilitating the involvement of the person
with stroke and the carer in care planning, including planning for discharge or transfer of care.19,20

Currently, there are no studies on the use of a stroke care coordinator. 



1.2 Rehabilitation in the community

Often people with stroke require further rehabilitation once they return to the community, in addition to
the rehabilitation that they received while in hospital. This section outlines the evidence for models of
care for people who are living in the community. It excludes the model of “hospital at home” as this is a
model of providing care while avoiding inpatient hospital admission. 

1.2.1 Early supported discharge

Early supported discharge (ESD) is a model that links inpatient care with community services.
Rehabilitation services are provided in the community at a time when the stroke survivor would normally
still be an inpatient. ESD enables a stroke survivor to go home earlier than otherwise possible, with the
support of rehabilitation and nursing services in the home. A key argument for ESD is that the home
provides an optimum rehabilitation environment, since the goal of rehabilitation is to establish skills that
are appropriate to the home setting. Stroke survivors have reported greater satisfaction following ESD
than conventional care.21,22 

Meta-analysis have found that ESD services reduce the inpatient length of stay and adverse events (eg,
readmission rates), while increasing the likelihood of being independent and living at home.22-25 Risks
relating to carer strain might be expected with ESD, but there is too little evidence to demonstrate
whether or not this is the case.22,25 Reviews have noted that ESD predominantly involves people with mild
to moderate disability and thus this service should target this group of stroke survivors.22,23

To work effectively, ESD services must have similar elements to those of organised stroke teams (see
characteristics of stroke units, section 1.1.1). Thus ESD should only be considered where there are
adequate community services for rehabilitation and carer support.
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1.2.1 Early supported discharge

Where comprehensive interdisciplinary community rehabilitation services and Level 1
carer support services are available, early supported discharge services may be Ref22-25

provided for people with mild to moderate disability.

1.2.2 Community rehabilitation 

Rehabilitation for people with stroke in the community is equally effective if Level 1
delivered in the hospital via outpatients or day hospital, or in the community. Ref26,27,30

1.2.2 Community rehabilitation

Generally there are two models for rehabilitation in the community: 

• centre-based therapy, provided in the hospital or in a community facility such as community centre,
and including rehabilitation for those attending on a full-day basis or as an outpatient; 

• community-based or domiciliary rehabilitation provided within the home or residential facility. 

One systematic review identified a number of robust studies and found that community rehabilitation 
has a small but worthwhile effect.26 However the evidence suggests that no one model of comprehensive
services is more effective than other models.27-31 Factors to consider include practical considerations 
(eg, frail elderly people who may be unable to access transport), and local needs and resources (eg, staff
expertise, local transport) and the availability or wishes of the carer. 



1.3 Long-term care

1.3.1 Discharge destination

Many stroke survivors require long-term residential care. One systematic review comparing institutional
care versus at-home care (foster care provided in the community) for functionally dependent people
found only one relevant trial, and that was not specific to stroke. No conclusion could be reached
regarding the effect of living situation/residential setting on function, mental status, and attitudes to
perceived health, life satisfaction and mortality.32

Information regarding residential care options and alternative support available for care at home should
be provided to those with stroke and their family. Any decision regarding institutional care should then
take into consideration the wishes of the person with stroke and the family. 
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1.3.1 Discharge destination 

Decisions about discharge destination (home vs residential care) should be made 
in the context of availability of supportive services and the wishes of the stroke R
survivor and carer.

1.3.2 Respite care 

People with stroke and their carers should have access to respite care. This may R
be provided in their own home or an institution.

1.3.2 Respite care

Respite care can be defined as any service or group of services designed to provide temporary relief
and/or rest for caregivers. Providing care for someone with stroke is often a challenge both physically and
emotionally and often the main burden lies with the carer. Evidence on respite care is lacking. There are
no good stroke-specific studies. A good systematic review of respite care for people with dementia and
their carers found no quality studies to draw conclusions on the benefits of respite care for caregivers.33

Consumers indicate, however, that access to respite care is vital for the health of both carers and people
with stroke. (See section 4.2.2: Carer support) 

1.3.3 Ongoing review 

People with stroke should have regular and ongoing review by a member of a R
stroke team, including at least one specialist medical review following discharge. 

1.3.3 Ongoing review

Usually all those with stroke will have a specialist medical review (to assess progress and need for
additional support or therapy services) in the first few months following discharge from hospital.
However, many issues or difficulties may not become evident for a considerable time following a stroke.
Access to rehabilitation later in recovery may be needed to prevent deterioration or to realise potential
for improvement, especially for those in residential facilities who made little progress earlier due to co-
existing illness.34 There is evidence from a number of robust RCTs to show that gains can be made in the
months and years after stroke (see section 4.1.2: ADL and exercise), and some consumers place great
emphasis on continued rehabilitation. However there are no studies assessing the process of review and
access to “top-up therapy”. 

Review may consider maintenance of function and/or the person’s ability to participate in a rehabilitation
program. A checklist, including physical, psychological and social factors, may be useful for primary
health workers in the community and in residential care settings, and may be incorporated into ongoing
monitoring and secondary prevention.34



CHAPTER 2: DISCHARGE PLANNING, TRANSFER OF CARE AND
INTEGRATED COMMUNITY CARE 

Good discharge planning is crucial for effective and efficient hospital use and successful reintegration

into the community.35 It is an integral part of rehabilitation assessment and goal setting, and is critical

in maximising independence and participation, minimising social isolation and its negative effects,

and ensuring that carer needs are addressed. While it is known that the transfer of responsibility for

management from inpatient to the community can be difficult, insufficient attention and resources

are often provided for this process.36-38

Discharge planning relies on effective communication between team members, the person with

stroke, family members, and community service providers including general practitioners. Often

discharge is staggered through the use of transitional or independent living units and day or

weekend leave. This process can allow adjustments to take place as well as identifying potential

issues that need to be addressed. 

2.1 Family and team meetings

Ongoing communication between the stroke team and family members, with early family involvement, 
is a key element of an organised stroke service.16 However, this evidence relates to the total stroke unit
“package” rather than the individual elements of that package, so while there is no direct evidence on
good communication per se, it is supported indirectly by strong evidence. 

Communication is established through regular meetings to discuss management and plan discharge, and
through encouraging carers and other family members to become involved in the rehabilitation process,
including goal setting. 
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2.1 Family and team meetings 

The stroke team should meet regularly with the person with stroke and the family R
to involve them in management, goal setting and planning for discharge.

2.2 Pre-discharge needs assessment

A pre and/or post-discharge needs assessment examines, for example, the social, emotional, physical and
financial needs of the person with stroke and his/her family. Assessment of discharge needs should start
as soon as possible after admission. The assessment should take into account pre-existing strengths and
weaknesses (cognitive and physical) in order to build on strengths and minimise any potential functional
decline (see section 2.3: Care plans). Any cognitive or behavioural issues identified should be discussed
and management incorporated into any discharge plan. The circumstances and capacity of the carer and
family should also be explored to identify any community care supports needed. The needs assessment
often includes a home visit that enables collaborative assessment of the home environment and the
person’s ability to perform meaningful activities within that environment. At this time, the need for home
modifications or assistive equipment may be determined, and appropriate modifications and/or assistive
equipment recommended. 

There is no stroke-specific evidence regarding the effectiveness of this approach, and very little evidence
in other populations. 



2.3 Care plans

A care plan is normally completed prior to discharge and identifies appropriate management strategies to
guide care after the stroke survivor returns to the community. Care plans are based on the needs identified
in the pre-discharge assessment, and are useful in building self-management strategies for those with
stroke. All team members, including the person with stroke, the family, the general practitioner, and
community-based service providers are involved in developing and documenting an agreed plan that takes
into account the complex adjustments needed, especially when changing settings or care. This ensures the
active involvement of the person with stroke and the family in the ongoing recovery process. 

Evidence for discharge plans (one component of a total care plan) suggested no additional benefit.39-41 However,
care plans are often one component of a complex service delivery (eg, early supported discharge or inpatient
integrated pathway). In many of the trials, it is difficult to determine the evidence for this specific component. 
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2.2 Pre-discharge needs assessment 

a) Before discharge, people with stroke and their carers should have the R
opportunity to identify and discuss their post-discharge needs (eg. physical, 
emotional, social and financial) with the interdisciplinary team.

b) Before discharge (or home trial) from inpatient care and, where appropriate, R
a home assessment should be carried out to ensure safety and community 
access. Optimal independence will be facilitated through home modification 
and adaptive equipment, as required. 

2.3 Care plans 

People with stroke, their carers, the general practitioner and community care R
providers should be involved with the interdisciplinary team in the development 
of a care plan that outlines care in the community after discharge, including the 
development of self-management strategies, provision of equipment and 
support services, and outpatient appointments. 

2.4 Carer training 

Relevant members of the interdisciplinary team should provide specific training 
for carers before the person’s discharge home. This should include training, as 
necessary, in: 

• personal care techniques, communication strategies, physical handling Level II
techniques, ongoing prevention and other specific stroke-related problems; Ref43

• safe swallowing and modified diet. R

2.4 Carer training

Carers report feeling inadequately trained, poorly informed, and dissatisfied with the extent of support
available after discharge.42 Evidence from a recent, high quality trial suggests that informal carers benefit
from undertaking training in a range of activities related to care, including personal care techniques,
communication, physical handling and transfers, ongoing prevention and other specific stroke-related
problems.43 Carer education programs are available through Commonwealth Carer Resource Centres in
some states and cover such topics as the impact of caring, loss and grief, and self care. 



2.5 Liaison with community providers

Poor communication and liaison has been described between staff across different stroke care
settings as well as between staff and people with stroke and their families.37 There is also
dissatisfaction regarding communication between community service providers and carers.37,42

Effective communication regarding previous management and future management plans remains an
important part of good stroke care. The family should be provided with appropriate information
regarding the details of any community services, possible waiting times, costs and contact details
prior to discharge. Good pre-discharge care planning (see section 2.3: Care plans) addresses these
communication issues and supports effective transfer of care. 
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2.5 Liaison with community providers 

The stroke survivor’s general practitioner, other primary health professionals and 
community service providers should be involved in, and informed about, the R
discharge plans and agreed post-discharge management, as early as possible 
prior to discharge. 

2.6 Post-discharge follow-up

The level of services following discharge from hospital can be poor, and people with stroke and their
families often report being dissatisfied with the services provided. 37 A number of follow-up services have
been evaluated including: 

• social work;44, 45 

• specialist nurse support;46

• the Stroke Transition After Inpatient Care (STAIR) program;47

• stroke family care worker;48

• mental health worker;49

• home visits by physician or physiotherapist;50 and 

• stroke family support organisers.51,52

Such services are usually multidimensional and can include emotional and social support, assistance with
referral to other services, and the provision of information to people with stroke and their families. The
evidence is difficult to interpret and no one service has been shown to be clearly beneficial. A follow up
service provided by a physician or physiotherapist resulted in higher function (although not statistically
significant) compared to standard aftercare.50 However methodological limitations of this RCT are noted (ie.
different baseline data between groups and small sample size) raising questions about the findings of this
particular study. The use of a family support worker/organiser appears to provide small benefits including
improved knowledge and/or satisfaction with care for those with stroke and their carer.48, 51, 52 However no
changes in stroke survivor or caregivers general health or function was found.48, 51, 52 Since the early post-
discharge period is consistently noted to be a difficult time, the development of services to cover this time
would seem to be important. Post-discharge studies suggest modest advantage in some areas although no
clear functional benefits have been found and further studies are needed. However since the early post-
discharge period is consistently reported by stroke survivors and their family to be a difficult time, the
development of simple and relevant services seem to be important.



2.7 General information and education

As noted previously in this chapter, the provision of information and education is particularly important
for those with stroke and their families during discharge or transfer of care. However, information and
education is critical at all stages of rehabilitation and recovery. Effective communication, education and
information sharing should be provided in an appropriate and timely manner and may include general
advice about stroke (eg, causes or results of stroke), stages of recovery, therapy-based activities to do
once discharged and community support. Such information has been traditionally provided via leaflets,
booklets, videos and, more recently, web-based material. More interactive aspects of education may
also be used, for example weekly education sessions including group and individual discussions and
family meetings. 

The evidence for interventions to improve information and education provision, however, is conflicting.53

Two systematic reviews concluded that information provided in an educational context (especially an
active educational-counselling approach) improves knowledge better than information provided in a
booklet or leaflet.53,54 However it is unclear if increased knowledge about stroke translates into improved
recovery and adjustment for people with stroke and their carers.54 One subsequent trial found an
education intervention did not increase knowledge but did reduce anxiety of stroke survivors.55

Numerous other trials have assessed interventions to educate people with stroke and their carers or
families. In some, the intervention was multifactorial and it is difficult to gauge the effect of education or
information provision alone. Trials discussed under other sections, including post-discharge follow-up,
counselling, self-management and carer support, are also relevant here. Subsequent high level trials have
reported positive benefits for education plus counselling56 and specific carer training prior to discharge.43

The importance of team members being available to talk to people with stroke and their families at
different stages of recovery should not be underestimated. Any education needs to be flexible and
tailored to meet the individual needs of those involved, especially for those from different cultures and
languages. State Stroke Associations and the National Stroke Foundation are able to provide written
information including consumer versions of these guidelines and fact sheets. 
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2.6 Post-discharge follow-up 

a) Contact with a family support / liaison worker may be considered for carers Level II
and stroke survivors in the community to assist with their knowledge Ref 48,51,52

and/or satisfaction.

b) Stroke survivors and their families should be followed up by a relevant R
member of the team after their discharge from a formal rehabilitation program.

c) People with stroke and carers should be provided with a contact person R
(in the hospital or community) for any post-discharge queries.

2.7 General information and education 

All stroke survivors and their families should be provided with timely, up-to-date Level I
information in conjunction with opportunities to learn via education from Ref53,54 &
members of the interdisciplinary team and other appropriate community Level II
service providers. Simple information provision alone is not effective. Ref 43,56



CHAPTER 3: MANAGEMENT OF CONSEQUENCES OF STROKE
This chapter presents the more common consequences and potential complications of stroke. It is
concerned with improving outcomes and managing secondary impairments in the sensorimotor and
physical domains, as well as supporting activities of daily living, maximising skills in the areas of cognition,
visuospatial and perceptual skills, communication and swallowing, and minimising mood disturbances.
Good outcomes after stroke also depend on effective management of hydration and nutrition, bowel and
bladder function, medical management, and prevention of further stroke. The chapter concludes with
consideration of complementary and alternative therapies, and palliation and death. 

3.1 Sensorimotor impairments 

Improving outcomes 

3.1.1 Strength

Weakness is one of the major impairments after stroke.52 A number of studies have found positive effects
of increasing strength after stroke. These include: 

• progressive resistance exercises;57-60

• electromyographic (EMG) biofeedback when applied in conjunction with conventional therapy; 61,62

• electrical stimulation;63-65

• task-specific training.58,59

Increasing strength using these interventions can also have a beneficial effect on activity.58,59,62,64,66-71

Furthermore, spasticity does not increase as a result of increasing strength.66,72
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3.1.1 Strength 

One or more of the following interventions should be used for people who
have reduced strength:

• progressive resistance exercises; Level II  Ref57

• electromyographic biofeedback in conjunction with conventional therapy; Level II  Ref61,62

• electrical stimulation; Level I  Ref 63 

Level II  Ref 64

• task-specific training. Level II  Ref 58,59

3.1.2 Sensation 

One or more of the following interventions for increasing tactile and kinaesthetic 
sensation may be provided for people who have sensory impairments: 

•sensory-specific training; Level III-2  Ref 74

Level III-3  Ref 73,75

•sensory-related training; Level III-2  Ref 76 

•cutaneous electrical stimulation in conjunction with conventional therapy. Level IV  Ref77

3.1.2 Sensation

Studies have found that tactile and kinaesthetic sensation was improved by sensory-specific training73-75

and sensory-related training designed to facilitate transfer.76 There is conflicting evidence for the effect of
non-specific cutaneous stimulation when used in conjunction with conventional therapy.77,78 Improvement
in sensation may also improve activity.77



3.1.3 Spasticity

It is now known that spasticity (ie, hyperactive stretch reflexes) is not a major determinant of activity
limitations. Interventions to reduce spasticity may be considered if the level of spasticity interferes with
activity or the ability to provide care to the stroke survivor.79 Studies have found the following: 

• Botulinum Toxin A decreased spasticity,79, 83 and in one study led to concurrent negative loss of muscle
strength.85 However, Botulinum Toxin A did not improve activity. 

• Botulinum Toxin A reduced contractures and made caring for the person with stroke easier.79

• Botulinum Toxin B had no effect on spasticity.85

• Intrathecal baclofen decreased severe spasticity,86,87 but significant harms such as infection have been reported.88

• Vibration brought about immediate decreases in spasticity.89

• Dynamic splinting,90 stretch,91,92 and EMG biofeedback93 decreased spasticity without harm being reported. 

• Electrical stimulation did not decrease spasticity72 except to enhance the effect of Botulinum Toxin A94,95

or EMG biofeedback.93

• The efficacy of oral anti-spastic medication was marginal at best, and accompanied by high levels of
adverse reactions.96 As such, it is not recommended. 
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3.1.3 Spasticity 

a) One or more of the following interventions may be provided for people who 
have moderate to severe spasticity (ie, spasticity that interferes with a stroke 
survivor’s activity or personal care): 

•Botulinum Toxin A; Level I  Ref79

•Intrathecal baclofen; Level I  Ref86

Level II  Ref87

•Dynamic splinting; Level III-2  Ref90

•Vibration; Level II  Ref89

•Stretch; Level II  Ref91

Level III-2  Ref92

•Electromyographic biofeedback; Level III-2  Ref93

b) Interventions to decrease spasticity should not be routinely provided for people R
who have mild to moderate spasticity (ie, spasticity that does not interfere 
with a stroke survivor’s activity or personal care).

Managing secondary impairments 

Management of secondary impairments involves initial efforts at prevention. Where this is not
successful, management involves strategies to reduce impairments. The following sections therefore,
present evidence for both prevention and reduction strategies. 

3.1.4 Contracture

Contracture results in reduced joint range of motion due to the presence of impairments (eg, weakness
or spasticity). Particularly common is loss of shoulder external rotation, forearm supination, wrist and
finger extension, ankle dorsiflexion and hip internal rotation. Studies have found the following: 



• Prolonged positioning of the shoulder in maximum comfortable external rotation maintained range
of motion of this muscle group in one trial (ie, prevented contracture), however no difference was
noted for other shoulder muscles.97 No difference was found for any shoulder muscle groups in
another trial with low subject numbers.98

• There was too few quality studies in one systematic review to draw conclusions on the effect of
hand splinting alone.99 However the only higher level trial (out of 19) included in this review found
no effect on range of motion of the wrist after additional nightly splinting compared with
prolonged upper limb positioning alone.100

• Use of overhead pulleys to maintain range of motion increased shoulder pain.101

• Electrical stimulation of the forearm muscles increased range of motion at the wrist, however the
effects were only short term - ie. benefits occurred while treatment was applied but quickly
reduced when treatment ceased.102

• A systematic review of casting (ie, casting at the ankle, knee, wrist or elbow which may have been
one cast or a series of casts) in people with traumatic brain injury or stroke found casting improved
range of motion.103 However there is little or no effect on the level of spasticity or activity. 
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3.1.4 Contracture

a) For people at risk of developing contractures, management may include Level II
prolonged positioning of muscles in a lengthened position to maintain range Ref 97

of motion.  

b) Overhead pulley exercise should not be used to maintain range of motion Level III-1
of the shoulder. Ref 101

c) For people who have contractures, management may include the following 
interventions to increase range of motion: 

• electrical stimulation; Level III-3  Ref 102

• casting. Level I  Ref 103

3.1.5 Subluxation of the shoulder

There is no evidence that subluxation can be reduced after it occurs; prevention is therefore paramount.
Management of subluxation once it occurs consists of strategies to prevent it worsening. 

Research has found the following: 

• Electrical stimulation prevented some of the subluxation resulting from immobility as a result of
weakness, but did not reduce it once it had occurred.104

• One systematic review found there is insufficient evidence to draw conclusions on the effect of
supportive devices (such as slings, wheelchair attachments) in preventing subluxation.105

• Low level trials suggest that firm support (from devices such as laptrays, arm troughs, and triangular
slings) temporarily reduces an already subluxed shoulder, but support from extension slings (such as
the Bobath sling, Hook Harness slings and hemislings) does not.106-109



3.1.6 Shoulder Pain

The cause of shoulder pain remains unclear. 

Research has found the following: 

• Electrical stimulation improved pain-free shoulder range of motion but there was not enough evidence
to demonstrate that it prevented or reduced severity of shoulder pain.110

• There was insufficient evidence to draw conclusions on the effect of supportive devices (such as slings,
wheelchair attachments) in preventing pain.105

• Strapping delayed the onset of pain but did not decrease the severity of pain.97,105

• Intra-articular corticosteroid injections did not significantly improve shoulder pain.111 A high percentage
of people also reported adverse effects. 

• Cryotherapy and Bobath therapy were not effective in reducing the frequency of pain in people with
chronic shoulder pain but may reduce the reported severity of pain.112

• Ultrasound was not effective in reducing shoulder pain.113

Preventing contracture and subluxation should help to prevent pain, but interventions aimed at reducing
trauma to the shoulder, such as educating all staff, carers and stroke survivors, should also help to
prevent shoulder pain. Such education may include strategies to care for the shoulder during manual
handling and transfers and advice regarding positioning. As there is no clear evidence for effective
interventions once shoulder pain is already present in people with stroke, management should be based
on evidence-based guidelines for acute musculoskeletal pain.114

3.1.7 Swelling of the extremities

People who are upright (standing or sitting) with their arm or leg hanging and immobile as a result of
weakness are at risk of developing swelling of the hand and foot. Research has found that: 

• Intermittent pneumatic compression was not effective in reducing swelling when provided in addition
to routine therapy;115

• Electrical stimulation to mimic the action of the muscle pump was more effective than elevation alone
to reduce swelling;116

• Pressure garments were beneficial in reducing swelling;90

3.1.6 Shoulder pain 

For people with severe weakness who are at risk of developing shoulder pain, 
management should include interventions to educate staff, carers and people R
with stroke to prevent trauma.
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3.1.5 Subluxation of the shoulder 

a) For people with severe weakness who are at risk of developing a subluxed 
shoulder, management should include either or both of the following 
interventions to minimise subluxation: 

• electrical stimulation; Level I, Ref 104

• firm support devices. R
b) For people who have developed a subluxed shoulder, management may Level III-2

include firm support devices to prevent further subluxation. Ref106-109
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• Continuous passive motion with elevation was more effective than elevation alone in reducing
swelling.117

3.1.8 Cardiovascular fitness

Severe cardiovascular deconditioning occurs as a result of the immobility imposed early after stroke.118

Studies have shown the following: 

• One meta-analysis of fitness training after stroke noted benefits of fitness training that were
associated with specific or “task-specific” training. The review found that fitness training after stroke
could improve walking ability, particularly if treadmill walking was used; however there was insufficient
data for clear conclusions to be drawn.119

• Another meta-analysis found strong evidence for fitness training after stroke to improve maximal
workload, gait speed and walking distance.120 The analysis found only small evidence for fitness
training to improve aerobic capacity.120

• Two subsequent trials have found benefits of fitness training via water-based exercises121 and home
based interventions.58

• Community walking did not provide sufficient stimulus to improve cardiovascular fitness.122-124

• When the American College of Sports Medicine guidelines for undertaking fitness training were
followed, no increase in heart attacks or falls was reported.122,123,125

3.1.9 Falling

Increased falling has been found after stroke in both hospital and community settings.126-130

To date, evidence for falls intervention is primarily based on research in older people with a range of
diagnoses (including healthy people) and from different settings. The extent to which these findings can
be generalised to people with stroke remains unclear. Assessment of falls needs to consider the specific

3.1.8 Cardiovascular fitness  

Rehabilitation should include interventions to increase cardiovascular fitness Level I  Ref 120

once people have sufficient strength in the large lower limb muscle groups. Level II  Ref 58, 121

3.1.7 Swelling of the extremities 

a) For people who are immobile, management may include the following 
interventions to prevent swelling in the hand and foot: 

• electrical stimulation;  Level III-1  Ref 116

• continuous passive motion in elevation;  Level III-2  Ref 117

• pressure garments. Level III-2  Ref 90

b) For people who have swollen extremities, management may include the 
following interventions to reduce swelling of the hand and foot: 

• electrical stimulation;  Level III-1  Ref 116

• continuous passive motion in elevation.  Level III-2  Ref 117



underlying cause. Where problems are stroke-specific (eg, difficulty standing) then interventions should
target these difficulties. 

Stroke-specific studies have produced conflicting results: 

• Symmetrical standing training and repetitive sit-to-stand (STS) training reduced falls compared to
neuromuscular facilitation techniques in one trial.131 Another similar study using visual feedback to
train STS ability found a non-significant trend in falls reduction.132 However one subsequent study
found extra STS practice did not result in fewer falls.133

• Individualised physiotherapy did not reduce falls in people more than one year after a stroke.134

However, falls were a secondary outcome in this study and the intervention was of low intensity. 

• The use of identification bracelets failed to reduce the number of falls during inpatient rehabilitation.135

Systematic reviews have shown the following: 

• Interventions likely to prevent or reduce falls in older people include: an individually prescribed home
exercise program (targeting balance and strength), individual home hazard assessment and
modification (for those with a history of falls), Tai Chi exercise group, reduction of psychotropic
medication and other multifactorial programs (eg, health and environmental risk factor screening and
interventions).136

• There is insufficient evidence regarding the efficacy of other interventions including individual lower
limb strength training, brisk walking, group exercise programs, hip protectors, nutritional and vitamin
supplements, visual deficiency correction, and pharmacological interventions.136,137 Possible harms have
been reported for strength training and brisk walking interventions. 
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3.1.9 Falling 

Multifactorial interventions provided in the community, including an individually Level I
prescribed exercise program, may be provided for people who are at risk of Ref136

falling, in order to prevent or reduce the number and severity of falls. 

3.2.1 Sitting 

Supervised task-specific sitting practice should be provided for people who have Level II
difficulty sitting. Ref 138

3.2 Physical activity 

Improving outcomes 

3.2.1 Sitting

Studies have found that: 

• Supervised task-specific practice improved sitting ability, as measured by distance reached in sitting.138 

• Sitting ability, as measured by sitting symmetry, was not improved by independent practice aimed at
improving aspects of balance, 139 or by “Balance Performance Monitor” feedback, reaching, or Bobath
therapy.140



3.2.2 Standing up from a chair

Task-specific practice of standing up improves ability to stand up as indicated by reduced postural sway
and reduces the time needed to stand up.120

3.2.3 Standing

One systematic review found no evidence that any one physiotherapy approach (orthopaedic,
neurophysiologic, motor learning) was clearly better than another at improving leg strength, balance or 
the ability to perform everyday tasks.141 Additional systematic reviews have found that task-specific standing
practice with feedback (visual alone or with auditory) resulted in people standing more evenly.120,142

However no improvement in balance during functional activities or in overall independence was found.142

3.2.4 Walking

No treatment approach (orthopaedic, neurophysiologic, motor learning) has been found to be superior to
any other in improving walking.141 Studies have found the following: 

• EMG biofeedback was no better than conventional therapy in improving walking as measured by
gait velocity.143,144 

• Joint position biofeedback was effective in reducing hyperextension of the knee during walking when
used in conjunction with conventional therapy or when used alone.145,146 

• Cueing of cadence is effective in improving walking speed, and stride length.120 

• One systematic review found treadmill training with body weight support improved walking
endurance, but not balance, walking ability or speed.120 Another systematic review found training to
improve walking speed in people who were independent walkers but not in people who were
dependent. There was no evidence of harm.147

• One systematic review found treadmill training without body weight support improved walking ability,
but not speed.120 Another systematic review found unsupported treadmill training, in conjunction with
other therapy, improved walking speed in people who were independent walkers.147

• Functional electrical stimulation during walking has produced conflicting findings. Peroneal nerve
stimulation during walking improved community ambulation148 but not walking speed.149,150

• Multichannel electrical stimulation, in conjunction with conventional therapy, during walking improved
walking speed,151,152 except in one trial, which had low subject numbers.153

• Therapy consisting of practice of a number of activities relating to walking improved walking speed 58,

154-156 and walking.58,154,155

• One systematic review concluded there is a lack of good quality studies regarding an ankle-foot
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3.2.2 Standing up from a chair 

Task-specific practice of standing up should be provided for people who have Level I
difficulty in standing up from a chair. Ref 120

3.2.3 Standing 

Task-specific standing practice with feedback may be provided for people who Level I
have difficulty standing. Ref 120,142



orthoses (AFO).157 However non-randomised and single-case studies suggest there may be some benefits
in gait for people with foot drop.157 One RCT426 was identified, but excluded from this review, which
found no beneficial effects of AFO compared to a hinged AFO. The studies of AFO involve people
several weeks or months after stroke onset and thus AFO may be considered later in rehabilitation. 

3.2.5 Upper limb activity

Studies on upper limb activity have found the following: 

• Task-specific training in conjunction with strength training was superior to neuro-developmental therapy
(NDT).59 Task-specific training was also superior to repetition alone158 in improving upper limb activity. 

• Repetitive protraction of the arm was superior to placebo in the severely disabled.159

• There is conflicting evidence for bilateral retraining.160-165 No improvement in activity has been reported by
higher level trials.160,161 

• Neither NDT,166 nor sensorimotor integration167 was more effective than the orthopaedic approach in
improving upper limb activity. 

• Electrical stimulation reduced impairment but it did not improve activity or participation.63,64

• EMG biofeedback was no more effective than conventional therapy in improving upper limb activity,168

but there was insufficient statistical power to be conclusive. 

• Joint position feedback in conjunction with conventional therapy improved the quality of reaching.169

• Robot-assisted shoulder-elbow movement improved reaching.67,170-172 

• Constraint-induced movement therapy improved upper limb activity.120,173 

3.2.4 Walking 

a) One or more of the following interventions should be provided for people who
can walk but with difficulty: 

• joint position biofeedback with or without conventional therapy; Level II  Ref145

Level III-2  Ref 146

• cueing of cadence;  Level I  Ref 120

• treadmill with or without body weight support; Level I  Ref120,147

• multichannel electrical stimulation in conjunction with conventional therapy; Level II  Ref 151

Level III-2  Ref 152

• task-specific training. Level II  Ref 58,154,155

b) Ankle-foot orthoses may be considered for people with persistent foot drop. 
If used it should be individually fitted. Level III-2  Ref 157
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3.2.5 Upper limb activity 

One or more of the following interventions should be provided for people with 
difficulty using their upper limb: 

• task-specific training; Level II  Ref 59,158

• joint position biofeedback in conjunction with conventional therapy; Level III-2  Ref169

• robot-assisted reaching; Level II  Ref 67,170

• constraint-induced movement therapy. Level I  Ref 120



3.2.6 Amount of practice

A meta-analysis found a small but significant benefit of more exercise therapy on ADL if there is at least
16 hours of therapy, in addition to the regular therapy, within the first 6 months after stroke.174 Increasing
practice was also found to be beneficial for instrumental ADL and gait speed but not dexterity.174

Furthermore, most people are able to tolerate an increase in session time.175

Group therapy offers a way of increasing the amount of practice because it is an efficient use of therapist
time,176 and observational analysis shows that it does increase the amount of practice.177 Mobility has
been shown to increase through group therapy task-specific practice run by therapists, both community-
based178 and hospital-based.154

Video self-modelling (ie, exercise performance videoed with subsequent feedback from a therapist using
the video footage) is also an effective and efficient way of increasing the amount of practice.179
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3.3 Activities of Daily Living (ADL)

a) People who have difficulty in ADL should receive occupational therapy or Level I
multidisciplinary interventions targeting ADL. Ref 26,180,181

b) Until clinical safety is proven administration of amphetamines to improve Level I 
ADL is not recommended. Ref 182

3.3 Activities of daily living (ADL) 

ADL fall into two types: 

• Personal ADL includes basic self-maintenance tasks such as showering, toileting, dressing, and eating. 

• Instrumental ADL includes domestic and community tasks such as home maintenance tasks and
community access, including driving. 

Occupational therapy interventions work to maximise the person’s abilities, building on improvements
that have been achieved at impairment level, including those achieved by other team members, and
encouraging the transfer of these improvements into a functional situation. Occupational therapy overall
has been shown to be beneficial for ADL.180 An additional meta-analysis found community-based
occupational therapy to be beneficial when a targeted approach was used.181

Multidisciplinary teams (of which an Occupational Therapist is usually one part) providing therapy-based
rehabilitation in the community has also been shown to improve ADL and prevent deterioration in ADL.26

The use of amphetamines has been suggested to improve ADL, but the evidence does not support their
use and shows a non-significant trend towards harm.182

3.4 Cognitive Capacities

Cognitive impairment has important implications for participation and outcomes in rehabilitation and in
the community. Cognitive impairment commonly involves attention, memory, orientation, language,
and/or executive functions. 

3.2.6 Amount of practice 

a) Rehabilitation should be structured to provide as much practice Level I  Ref174

as possible within the first six months after stroke.

b) Group therapy involving task-specific training or video self-modelling may Level II  Ref 154,179

be used to increase the amount of practice in rehabilitation. Level III-3  Ref 178



Assessment is critical to understanding how to manage people with cognitive impairment. Early screening
for cognitive impairment conducted by a trained team member is essential. A more detailed assessment
will clarify the type of impairments and guide the team in providing the most appropriate rehabilitation
interventions. 

3.4.1 Attention and concentration

A systematic review has found that cognitive rehabilitation improved measures of alertness and sustained
attention.183 The review defined cognitive rehabilitation as any form of practice based on attention tasks
with the aim of improving attention abilities. Only one trial in this review included a measure of
functional independence and this showed no significant change. Two subsequent trials also failed to
show a significant change in function with a range of interventions.184,185 
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3.4.1 Attention and concentration 

Cognitive therapy may be used in rehabilitation of attention and Level I
concentration deficits. Ref 183

3.4.2 Memory 

External cues may be used to help prompt memory in people with Level II 
memory difficulties Ref187

3.4.2 Memory

A systematic review of cognitive rehabilitation for memory deficits included only one small trial and
was inconclusive.186 The review defined cognitive rehabilitation as any attempt to change memory
function by practice, special internal methods or techniques, or compensatory strategies. The
included study found that memory training had a positive result for those tasks actually involved in
training, but found carry-over to general memory was no better than with repetition training. 

A subsequent trial found the use of an external cuing device (a pager) was effective in assisting with
memory deficits.187

Another small preliminary trial comparing the benefits of active or passive conditions using virtual,
computer-based environments found that, for those with spatial memory deficits, active involvement had
a beneficial result.188

3.4.3 Executive functions 

External cues, such as a pager, may be used to initiate everyday activities in Level II
people with impaired executive functioning. Ref187

3.4.3 Executive functions

Executive functions have an organising role in the initiation and inhibition of behaviour. Impaired
executive functions may affect a person’s ability to plan, solve problems, and self-monitor.36 Evidence for
interventions is sparse. One trial demonstrated a positive effect on executive function when using a pager
to prompt function.187



3.5 Visuospatial/Perceptual capacities 

Perceptual problems often compromise the safety of those with stroke. It is therefore seen as good
practice to include, where appropriate, compensatory strategies to minimise such issues. 

3.5.1 Visual function

Visual field loss occurs in approximately a third of stroke survivors, and usually affects one half of 
the field of vision in both eyes (homonymous hemianopia). Visual impairments can cause significant
functional difficulties, and can include diplopia (double vision), difficulties with ocular convergence 
(both eyes looking at the same point), impaired saccadic movement (both eyes looking from one point to
another), oversensitivity to light, nystagmus (rapid involuntary rhythmic movement of eyes from midline
to one side) and dry eyes. Often, visual deficits resolve naturally over the first few months post stroke. 

Evidence for interventions aimed at visual dysfunction is limited. Restorative (visual field training) and
compensatory approaches (hemianopic reading training and visual exploration training) have been
described in a large narrative review of mostly low level trials.189 Benefits of both approaches have been
found at an impairment level, with little or no effect on activity or participation.189 Only three Level II
studies have been identified. These found: 

• Treatment with 15-diopter Fresnel prisms improved visual perception test scores but not ADL function
in stroke patients with homonymous hemianopia.190 

• Computer-based training of stimulus detection provided benefits in the ability to detect visual stimuli in
people with brain injury (including stroke). 191

• A visual attention retraining program was no more beneficial than traditional perceptual training in
improving on-road driving performance amongst stroke survivors.184 (see section 4.1.3: Driving) 

Single eye patching for diplopia (often alternating on a daily basis) is common practice. Eye patching
provides practical compensation for diplopia however, this intervention also has disadvantages (eg,
reduced stimulation to the affected eye, decreased depth perception, spatial bias192 ). If function is
affected, then an eye patch may be beneficial to maximise the effects of active therapy, but may be
removed during other parts of the day. 
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3.5.1 Visual function 

a) Prism glasses may be used to improve visual function in people with Level II
homonymous hemianopia but there is no evidence of benefit in ADL function. Ref190

b) Computer-based visual restitution training may be used to improve visual Level II
function in people with visual field deficits. Ref191

3.5.2 Agnosia

Agnosia is the inability to recognise sounds, smells, objects or body parts (other people’s or one’s own)
despite having no primary sensory deficits. It is a disabling and potentially dangerous condition in that people
may fail to recognise dangerous objects; for example, using the stove or turning on the hot tap. By definition,
agnosia affects a single sensory modality, and the person with stroke is often unaware of the problem. 

It has been suggested that people with agnosia are most likely to benefit from brief compensatory
interventions such as increasing a person’s awareness of their deficit, followed by training to recognise
stimuli using senses or perceptual abilities that remain intact.193 Such interventions may include, for
example, using cues such as labels or pieces of velcro stuck to objects, recognising faces by their
distinctive features, verbal reasoning, or “caller ID” for people with phonagnosia (inability to recognise
people by their voice).193
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3.5.2 Agnosia 

There is insufficient evidence to guide recommendations regarding interventions 
for agnosia. 

3.5.3 Neglect 

People with unilateral spatial neglect may benefit from cognitive Level I
rehabilitation (for example, scanning training). Ref194

3.5.3 Neglect

Unilateral spatial neglect, or hemi-inattention, is the failure to attend to sensory or visual stimuli or to
make movements towards one side of the environment, typically the left side due to lesions in the right
parietal lobe. The presence of a unilateral spatial neglect has deleterious effects on all aspects of a
person’s ADL. 

Evidence for interventions in this area is wide ranging. A recent systematic review examined 15 controlled
trials of cognitive rehabilitation for neglect and found that, overall, there was some evidence that
cognitive rehabilitation for neglect improves performance on neuropsychological tests, but evidence of
little or no effect of intervention on increased activity.194 Cognitive rehabilitation was defined as
therapeutic activities designed to reduce directly the level of cognitive deficits or the resulting disability,
and could include structured therapy sessions, computerised therapy, prescription of aids and
modification of the patient's environment.194 

In addition to the studies examined in this review, three further controlled trials have been identified and
the findings are mixed.195-197 Of the various types of intervention studies, visual-scanning training appeared
to reduce symptoms of spatial neglect and associated disability.195 There was insufficient quality studies
for the use of Fresnel prisms, half visual field eye patches, mirror therapy, activation treatments, caloric
stimulation, TENS, and computer-based rehabilitation. 

3.5.4 Apraxia 

Strategy training in conjunction with conventional therapy to improve ADL may Level II
help people with apraxia in the short term (<5 months) to improve planning Ref198

and task execution. 

3.5.4 Apraxia

Apraxia is impaired planning and sequencing of movement that is not due to weakness, incoordination,
or sensory loss. 

There are a few studies for interventions for apraxia, which may include strategy training in ADL (eg,
verbalisation of actions), sensory stimulation (touching the limbs), proprioceptive stimulation (eg, applying
weight to the limbs), cueing, chaining (ie, breaking tasks into individual steps), and normal movement
approaches (in which a clinician guides the body through normal patterns of movement). 

Strategy training (which included self-verbalisation, writing action sequence, and viewing pictures of
action sequences) combined with occupational therapy, was found to lead to greater gains in ADL than
occupational therapy alone; but no difference between the two was found in motor function or severity
of apraxia at 5-month follow-up.198 

Gesture-production exercises were found to improve measures of ideational and ideomotor apraxia199 in
people with aphasia and limb dyspraxia, although there are some methodological concerns with this
study.37 Evidence for speech dyspraxia is discussed in section 3.6.2. 



3.6 Communication

3.6.1 Aphasia

Evidence for the efficacy of aphasia therapy is limited. Most trials have methodological shortcomings and
involve small numbers.200 However aphasia is a heterogeneous entity and invites a range of different
approaches and interventions. Studies of aphasia therapy have found the following: 

• Pooled results from non randomised trials examining frequency and timing of aphasia therapy found it
was more effective when commenced early.201

• A review of RCT’s and non-RCT’s examining the intensity of therapy indentified ten trials, eight of which
were used in a pooled analysis.202 Four positive trials provided more intense therapy over a shorter
duration. The average amount of therapy provided in the positive trials was 8.8 hours of therapy per
week for an average of 11.2 weeks. The minimum intensity of any positive trial included in the analysis
was 5 hours per week.  Another positive study identified in this review, provided 3 hours of therapy per
week but was but excluded from the analysis as none of the targeted outcome measures were used.
The four negative trials provided an average of 2.0 hours per week for an average of 22.9 weeks.202

However benefits were noted in only two of the three outcome measures considered. As the review
included non RCT studies and six out of the ten included studies were of lower methodological quality, it
is difficult to draw conclusions about the efficacy of intense therapy. Further studies are recommended.202

Overall the definitive benefits of therapy remain uncertain at present, but intense therapy seems more
effective than less intense therapy. 

• Therapies targeting specific underlying deficits or optimising preserved abilities, for example, constraint-
induced therapy,203 phonological therapy and semantic therapy,204 or the use of gesture (iconic and cued
articulation),205 improved language function. Constraint-induced therapy involves forcing patients to use
language specifically affected by stroke by active restraint in the use of some language over others as
well as a massed practice technique. 

• Studies of group versus individual therapy have produced conflicting results. A systematic review,200 which
included only one trial, found no difference between individual treatment and group treatment, although the
authors of the trial did report a difference. A subsequent trial reported a beneficial effect of group training.206

• Use of volunteers, including communication partners, with training in either basic communication
techniques or in the particular communication needs of the person with stroke has been shown to be an
effective adjunct to aphasia therapy in improving functional communication.200,207

• Computer-based therapy delivered some benefits in assisting therapy.208-210

• Evidence for pharmacological interventions suggests that only piracetam and dextroamphetamine may
be useful.211,212 However there is conflicting evidence regarding potential serious side effects of such
interventions.211,213 

• A non-systematic review of single case studies214 reported positive effects of augmentative and alternative
communication (AAC) devices for people with severe aphasia. However there was no transfer of benefits
into everyday activities. 

People with stroke may experience a range of communication problems that either occur with, or exist
independently of, aphasia. These difficulties may occur in pragmatic skills such as effective use of body
language, facial expression, prosody (intonation), referencing and turn taking, as well as discourse skills
such as organisation and cohesion of narrative, and fitting a conversation within its social context. While
these problems have been identified, there is no evidence available on the efficacy of intervention
strategies for people with stroke experiencing such difficulties. 
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3.6.2 Dyspraxia of speech

Because of its rarity in isolation, studies examining treatment for verbal dyspraxia (impaired planning and
sequencing of muscles used for speech) often include participants with a co-existing aphasia. Many interventions
have been described for dyspraxia of speech but few have been tested empirically. Clinical strategies described in
the literature address either the accuracy of articulatory placement and transitioning (including modelling,
feedback on the accuracy of articulatory positions, shaping of speech and non-speech sounds using oral
exercises and the use of words of increasing length and phonetic complexity) or therapy targeting the prosody of
speech with timing or melody.215 In severe cases, augmentative communication devices may be used. 

Single case studies examining interventions for verbal dyspraxia have encountered methodological
problems and few are controlled studies.216

Single subject studies have demonstrated: 

• The effectiveness of sound training techniques including modelling, visual cueing, integral
stimulation and articulatory placement cueing.217

• The effectiveness of the PROMPT system (using tactile cues on the face and neck to cue the
articulatory position of the target sound).218,219
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3.6.1 Aphasia 

a) Interventions for people with aphasia may include:

• treatment of phonological and semantic deficits following models derived Level II, Ref204

from cognitive neuropsychology;

• constraint-induced therapy; Level II  Ref203

• the use of gesture. R
b) The following techniques may be used to enhance therapy for people

with aphasia: 

• use of volunteers (including family or staff) trained in supported Level II, Ref207

conversation techniques;

• computer-based therapy programs. Level II Ref208

c) People with aphasia may be considered for group therapy. Level II  Ref206

d) Until clinical safety is proven and any benefits clearly outweigh any 
harms, the routine use of the following interventions for aphasia are 
not recommended in stroke rehabilitation: 

• piracetam; Level I  Ref211

• other pharmacological interventions. R
e) Aphasia therapy should be commenced as early as possible following a stroke. R
f) People with aphasia may benefit from intensive intervention by a speech  R

pathologist.

g) People with severe aphasia may benefit from augmentative and alternative R
communication devices used in functional activities.

3.6.2 Dyspraxia of speech 

a) Interventions for the treatment of dyspraxia of speech may include modelling, Level IV
visual cueing, integral stimulation and articulatory placement cueing. Ref217

b) People with severe apraxia of speech may benefit from augmentative and R
alternative communication devices used in functional activities.  



3.6.3 Dysarthria

One systematic review found no quality studies with which to guide clinical decisions for treatment of
dysarthria in non-progressive brain damage220 although there is evidence for the management of dysarthria
in other neurological populations (eg, Parkinson’s Disease). Interventions described in the literature address
the phonatory, respiratory, prosodic, articulatory and resonatory aspects of speech production and include
stimulation of muscle function (with oral musculature exercises, biofeedback or thermal stimulation),
augmentative communication devices, prosthetic devices (eg, palatal lifts), compensatory strategies (such
as decreased rate), or interventions to assist the listener in interpreting dysarthric speech.220

Single case studies and case reports examining the effectiveness of some of these interventions
suggest that: 

• Biofeedback is effective in changing intensity and increasing loudness;221

• A voice amplifier is effective in increasing loudness;221,222

• A palatal lift can be effective in cases of velopharyngeal incompetence to correct hypernasality and
improve speech production.223-225 

3.7 Dysphagia 

Strategies to prevent complications and restore the normal swallow have been described as: 

• direct methods such as fluid and diet modification,226 safe swallowing strategies and optimising the
position of the stroke survivor while eating;227 and 

• indirect interventions such as oral musculature exercises and stimulation of the oral and pharyngeal
structures.227 

Studies of dysphagia therapy have found the following: 

• Based on two trials, a systematic review found there was inconclusive evidence for the effectiveness of
direct methods.227 A subsequent study found the use of swallowing therapy (including direct and
indirect methods) resulted in improved swallowing functions and improved nutritional conditions.228

• “Shaker” therapy (resisted exercises) which collectively recruited the supra-hyoid, infra-hyoid and
sternocleidomastoid muscles had a positive effect for people with specific dysphagia.229

• Electrical stimulation and thermal tactile stimulation230-232 reduced the severity of swallow impairment.
Electrical stimulation for dysphagia is a developing area. Possible contraindications to this therapy must
be assessed (eg. pregnant, presence of pacemaker). Electrical stimulation should only be considered by
clinicians experienced with this intervention and applied according to published parameters. 

• There are no quality studies evaluating the intensity and frequency of dysphagia therapy.227

Dysphagia commonly improves within a few weeks following stroke, however it can persist, requiring
long-term intervention and/or alternative feeding strategies (see section 3.8: Hydration and nutrition). 
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3.6.3 Dysarthria 

a) Interventions for the treatment of dysarthria may include: 

• Biofeedback or a voice amplifier to change intensity and increase loudness; Level IV  Ref221

• A palatal lift to compensate for velopharyngeal incompetency; Level IV  Ref223-225

• The use of strategies such as decreased rate, overarticulation or gesture; R
• Oral musculature exercises. R

b) People with severe dysarthria may benefit from augmentative and R
alternative communication devices used in functional activities. 



3.8 Hydration and nutrition

Dehydration is common after stroke due to consequences of stroke such as swallowing impairment,
immobility and communication difficulties. Dehydration has been associated with poor outcomes post
stroke.233, 234 Malnutrition is associated with a worse outcome and can lead to further weakness,
infections, pressure sores, increased length of hospital stay, and increased mortality.235-237

Studies relating to hydration and nutrition post-stroke have found the following: 

• Sub-optimal fluid intake is particularly problematic in people with dysphagia,226,238 and it may be
necessary to increase fluid intake via the intravenous, subcutaneous or enteral route (using a
nasogastric tube or percutaneous endoscopic gastrostomy [PEG]). There is no clear evidence to suggest
one route is more beneficial than the other.239

• Simple strategies such as making fluid accessible, providing preferred fluids and supervision have been
found to increase fluid intake in elderly people who are able to take fluids orally.240,241

• There is evidence from a systematic review to support the provision of nutritional supplements in
general elderly populations at risk of malnutrition.242 However there is no evidence for the routine
provision of supplements for those with stroke.237

• Supplements have been shown to be beneficial for people with stroke who have poor nutrition on
admission or whose nutritional status deteriorates.237, 243 

• Evidence for alternative methods of hydration and nutrition for people with dysphagia is unclear. One
large robust study found no significant difference in death and disability between those provided with
early enteral feeding and those provided with intravenous or subcutaneous fluids (without nutrition).244

• Nasogastric tube feeding in the first month after stroke was associated with increased functional
recovery and was more likely to be associated with normal feeding 6 months after stroke than if a PEG
was inserted in this time frame.244 

It is generally accepted that PEG feeding is the most practical long-term intervention for people who do
not regain a functional swallow, but this can raise complex ethical and quality of life issues. 
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3.7 Dysphagia 

a) Compensatory strategies such as positioning, therapeutic manoeuvres or Level IV
modification of food and fluids to facilitate safe swallowing may be provided Ref228

for people with dysphagia. 

b) One or more of the following methods may be provided to facilitate 
resolution of dysphagia: 

• “Shaker” therapy targeting specific muscle groups; Level II  Ref229

• thermo-tactile stimulation; Level II  Ref232

• electrical stimulation. Level III-3  Ref230

3.8 Hydration and nutrition 

a) Fluid supplementation by appropriate methods should used to treat or Level I
prevent dehydration. Ref226,240,241

b) Nutritional supplementation should be offered to people whose nutritional Level I  
status is poor or deteriorating. Ref 242

c) Early enteral tube feeding via a nasogastric tube may be used for people Level II
who require alternative feeding methods as a consequence of dysphagia. Ref244

d) NG rather than PEG feeding should be used routinely during the first Level II
month post-stroke for people who do not recover a functional swallow. Ref244



3.9 Mood

Mood is frequently affected following a stroke, but assessment and treatment can be difficult. Depression
is the most common mood disturbance, and anxiety and emotionalism may also occur, either separately or
in combination. The greatest risk is within the first few months after a stroke, but symptoms may develop
at any time and ongoing monitoring is important, particularly in the first six months of returning home. 

Treatment options include pharmacological therapy, or psychological therapy, which includes counselling
and problem-solving interventions. The heterogeneity and methodological shortcomings of trials make it
difficult to reach conclusions on interventions to prevent or to manage depression after stroke.245,246

Studies of interventions treating mood disorders have found the following: 

• Pharmacotherapy improved mood scores on mood scales, but clear benefit in remission of post-stroke
depression and improvement of functional outcomes has not been shown.247 

• Pharmacotherapy was of benefit to people with emotionalism.246 

• Routine prophylactic use of pharmacotherapy was not effective in preventing depression however
individual psychotherapy improved mood scores on mood scales, but it is unclear if it prevents post-
stroke depression.245  One subsequent pilot study involving small numbers, reported benefits of
psychotherapy on depression and life satisfaction.248 Methodological shortcomings are noted however
and further larger studies are needed to confirm these findings.248

• No randomised controlled trials (RCTS) have been undertaken to evaluate electroconvulsive therapy
(ECT) for stroke, and a good systematic review of ECT in an elderly population with depression was
unable to draw any conclusions due to the lack of good quality evidence.249
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3.9 Mood 

a) Routine use of pharmacological therapy to prevent post-stroke depression Level I
is not currently recommended. Ref 245

b) Psychological interventions may be provided to improve mood for people with- Level II
out depression however it is unclear if such interventions prevent depression. Ref 245

c) Antidepressants and/or psychological interventions may be provided for  Level I  Ref246, 247

people with depression or emotional lability. 

d) Cognitive behaviour therapy and/or antidepressants may be used for R
people with anxiety disorders.  

e) ECT may be considered in major, drug-resistant depression following stroke. R

3.10 Bladder and bowel function

Dysfunction of the bladder and/or bowel is common soon after stroke and may be caused by a
combination of stroke-related impairments (eg, weakness, cognitive or perceptual impairments).

e) Decisions regarding long-term enteral feeding for people who do not recover R
a functional swallow should be made in consultation with the person with 
stroke and the family. 

f) If a decision is taken for long-term enteral feeding, a PEG or similar R
permanent feeding tube should be used. 

g) People with stroke should be monitored to prevent dehydration. R
h) People who are at risk of malnutrition, including those with dysphagia, R

should be referred to a dietitian for assessment and management.



3.10.1 Bladder function

Urge incontinence, functional incontinence and urinary retention with or without overflow incontinence
are the most common forms of incontinence experienced post stroke.250 Each type of dysfunction has a
distinct aetiology and hence requires targeted management. Therefore all people with stroke should have
a thorough medical and nursing assessment of their continence status, including an assessment of
current medications, and a clear diagnosis needs to be made. Post-void bladder scanning may also be
useful to guide assessment and management.250, 251

Studies and reviews have shown: 

• For general management of incontinence, an organised, functional approach to rehabilitation was of
more benefit than a conventional (Bobath) approach.252 

• Bladder training and/or anticholinergic drugs provided small benefits for people with urge incontinence
in a general population.253, 254 Other approaches described in the literature without clear evidence
include eliminating bladder irritants, prompted voiding, pelvic floor exercises, biofeedback, electrical
stimulation and urge suppression techniques.255 Containment aids (eg, pads) may be used to prevent
social inconvenience and embarrassment. 

• There is little or no effect of the use of different voiding positions (eg, bedpan or urinal versus
commode)256 for the treatment of mild urinary retention, although consensus suggests that the use of
a bedpan should be discouraged. Approaches described in the literature for urinary retention include a
double voiding program and relaxation exercises. 

• There is consensus that intermittent catheterisation is preferred over indwelling catheters for people
requiring intervention in hospital.257-259 Evidence suggests a closed (sterile) catheterisation technique
should be used for such interventions conducted by health professionals, to reduce the risk of
infection.260 If intermittent catheterisation is still required in the community, then a clean, self-
catheterisation technique may be used.258, 259 

• There are no studies regarding the treatment of functional incontinence specific to stroke. One
systematic review found short-term benefits of prompted voiding interventions.261 Other interventions
described in the literature without clear evidence of effectiveness include eliminating or minimising
environmental barriers to access toileting (eg, appropriate equipment and/or clearly marked door),
habit training, and appropriate clothing that accommodates the person’s dexterity. 
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3.10.1 Bladder function 

a) All people with urinary dysfunction should be managed using an organised, Level II
functional approach to rehabilitation. Ref 252

b) For people with urinary retention: 

• The routine use of indwelling catheters is not recommended. However if R
urinary retention is severe, then intermittent catheterisation should be 
used to assist bladder emptying. 

• If using intermittent catheterisation, then a closed catheterisation technique Level II
should be used. Ref 260

c) For people with urge incontinence:

• A prompted or scheduled voiding regime program, bladder retraining and R
anticholinergic drugs should be considered.  

• If continence is unachievable, containment aids may assist with social R
continence.  

d) For people with functional incontinence, a whole-team approach is R
recommended.  

e) If incontinence persists then further tests should be undertaken. R



3.10.2 Bowel function

Symptoms of bowel dysfunction include constipation and diarrhoea. 

Evidence for interventions is limited. One RCT found a nurse-led assessment and education intervention
was effective in improving “normal” bowel movements and changing bowel-modifying lifestyle
behaviours (diet and fluid intake), and the intervention also influenced patient-GP interaction and
physician prescribing patterns (for laxatives).262 There was a non-significant trend of reduced faecal
incontinence by this multi-factorial intervention. 

This suggests that practical issues such as adequate fluid intake, use of stimulatory laxative, dietary
manipulation and modifying the environment are considerations in the management of bowel problems. 

One fifth of all the patients involved in the above study (including half of all those who had faecal
incontinence) were found to have faecal loading/impaction, emphasising the importance of a rectal
examination in the evaluation of bowel problems (or faecal incontinence).262

Two additional low-level trials were identified. One low-level trial found a bowel regime (time of day
plus suppository) that replicates pre-stroke function to be effective.263 Another form of bowel
training, digital stimulation of the anus, may also provide some benefit.264 There is consensus that
compensatory, non-medical strategies (eg, containment pads) may be useful to prevent social
inconvenience and embarrassment. 
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3.10.2 Bowel function 

a) For those with bowel dysfunction, an appropriate assessment (including a Level II
rectal examination) and targeted education should be provided. Ref262

b) Bowel training may be used for people who have bowel dysfunction. Level III-3  
Ref 263, 264

c) If continence is unachievable, containment aids may assist with social continence. R

3.11 Medical

3.11.1 Pain

Pain from any cause can affect people with stroke as it does any other person. Management of acute
pain should be based on appropriate evidence-based guidelines.114 People with stroke, however, are more
likely to develop a form of central pain, often referred to as central post stroke pain (CPSP). CPSP occurs
in approximately 2-8% of those with stroke265 and is a superficial and unpleasant burning, lancinating, or
pricking sensation, often made worse by touch, water or movement. 

The evidence for interventions for CPSP is inconclusive. 

• One trial demonstrated that amitriptyline significantly reduced CPSP compared to placebo (in a dose
escalation of 12.5mg twice a day for one day, 25mg twice a day for a day, and then 25mg in the
morning and 50mg at night).266 However an additional study failed to find an effect of amitriptyline
when used prophylactically after acute thalamic stroke.267 The known cardiotoxic risks of tricyclic
antidepressants (especially in overdose) need to be balanced by these analgesic benefits for the more
elderly patients with stroke. 

• Evidence from a systematic review found that anticonvulsants might be useful for neuropathic pain.268-271

The only stroke related trial included in this review found carbamazepine only has a small effect on
reducing CPSP.266

• A systematic review identified five small trials that suggested tramadol might be an effective agent for
neuropathic pain.272 None of these studies focused on people with stroke and hence it is unclear to
what extent these findings can be generalised to people with CPSP. 



• Other pharmacotherapy has been advocated, without clear evidence of benefit.273-276 

• Surgical and chemical sympathectomy interventions require further evidence.277

• Other forms of pain relief including TENS, acupuncture or psychological interventions have also been
suggested, but evidence for these is also limited.34,278

If the reason for the pain remains unclear, then referral to a pain specialist/unit may be considered. 

3.11.2 Deep vein thrombosis (DVT) and pulmonary embolism (PE)

DVT and the associated complication of PE, are significant risks in the first few weeks post stroke.
Potential preventive strategies described in the literature include the following: 

• Early mobilisation is not supported by direct evidence; however, as a characteristic of an organised
stroke service, it has been suggested that early mobilisation may be important in preventing DVT.16

• Hydration, similarly, has not been evaluated in trials, but studies have found dehydration to be strongly
associated with DVT233 and early hydration, a component of stroke unit care, could be expected to
provide some protection against DVT. 

• Routine antiplatelet therapy is beneficial for acute ischaemic stroke and has also been shown to
prevent DVT and PE in a variety of different medical conditions. 279-281 Unlike heparins, there doesn’t
appear to be an early risk of haemorrhagic transformation of cerebral infarction with aspirin.279-281

• Heparin and low molecular weight heparin have both been shown to prevent DVT and PE after
ischaemic stroke in both RCTs280 and systematic reviews of RCTs.282, 283 Evidence from these studies also
demonstrated that early use of such treatment is consistently associated with increased risk of cerebral
haemorrhage when used in the first few days or weeks after the onset of ischaemic stroke.280, 282, 283

• Low molecular weight heparin is more effective than unfractionated heparin in preventing DVT, but
there is insufficient evidence to determine whether low molecular weight heparin has any advantage
(or disadvantage) compared to standard heparin for other important end-points such as PE, intracranial
haemorrhage or death. 282, 283, 284

• The routine use of low molecular weight heparin or standard heparin is not recommended as the risks
outweigh the benefits and other therapy is available (ie. aspirin).282 However the benefits of low
molecular weight heparin may outweigh the risks for certain subgroups e.g. those with a prior history
of DVT or PE, those with an inherited thrombophilic tendency or those who are morbidly obese.282 As
both types of heparin are effective in preventing DVT and PE there is uncertainty whether the choice
of treatment makes a major difference for those in these subgroups. Low molecular weight heparin is
more effective at preventing DVT and can be more convenient to administer (often once a day dosing)
however problems of low molecular weight heparin in older people and those with renal failure
suggest that standard heparin may also have some advantages in certain circumstances.

The evidence for physical methods of preventing DVT is less clear: 

• Graduated compression (antithrombotic) stockings do reduce the incidence of post-surgical DVT,285 but
the evidence for people with stroke is inconclusive.286 Potential benefits need to be weighed up against
risks, which include acute limb ischaemia (especially in stroke survivors with diabetes), peripheral
neuropathy, and peripheral vascular disease. 

• There is insufficent evidence of effectiveness to support the use of pneumatic compression devices and
electrical stimulation of leg muscles.286 
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3.11.1 Pain

Amitriptyline should be preferred over carbamazepine, however either may be Level II
considered when treating people with central post-stroke pain (CPSP). Ref266



3.11.3 Pyrexia

The most common causes of pyrexia (fever) are chest or urinary infections within the first two months
post stroke.287 A systematic review found that fever has a negative effect on outcome.288

Regular paracetamol or physical cooling is effective in reducing fever.289 

3.11.4 Seizures

About 10% of people experience seizures after having a stroke,290 more commonly within the first 7-14
days than later. People with severe stroke, haemorrhagic stroke, and/or a stroke involving the cerebral
cortex are at increased risk of developing seizures, but there is still debate about risk factors.
Anticonvulsant medication is effective for people with seizures;291-294 however, there are no studies that
demonstrate one anticonvulsant should be preferred over another for people with stroke.295 
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3.11.3 Pyrexia 

a) People with fever should be investigated to identify the source (eg, infection R
of urinary tract, respiratory tract, skin,  

b) Antipyretic therapy, comprising regular paracetamol and/or physical cooling R
measures, should be used routinely where fever occurs. 

3.11.4 Seizures 

Anticonvulsant medication may be used for people with recurrent seizures. Level I  Ref291-293

3.11.5 Sleep apnoea

Observational studies have reported incidences of obstructive sleep apnoea (OSA) between 32 and 80%
following stroke.296 There is debate as to whether OSA is a risk factor for stroke, a consequence of stroke,
or both.296 

Studies have shown the following: 

• Continuous positive airway pressure (CPAP) was a more effective treatment than postural therapy or
oral devices but may not be tolerated by all people with OSA.297-299

• Postural therapy demonstrated mild benefits in people with positional OSA.300

• Oral devices were less effective than CPAP and are suggested for those who are unwilling or unable to
comply with continuous positive airways pressure therapy (eg, due to delirium).299,301

3.11.2 Deep vein thrombosis (DVT) and pulmonary embolism (PE) 

a) Antiplatelet therapy should be used for people with ischaemic stroke to Level I
prevent DVT/PE. Ref279

b) The following interventions may be used with caution (taking into account 
the risks and benefits) for selected people at high risk of DVT/PE (ie,  
history of DVT/PE, morbid obesity or known prothrombotic tendency): 

Level I  Ref282, 283

• heparin or low molecular weight heparin in prophylactic doses; Level II  Ref 280

• thigh-length antithrombotic stockings. Level I  Ref 285,286



3.12 Secondary prevention

The risk of first recurrent stroke is 6 times greater than the risk of first-ever stroke in the general
population.303 Secondary prevention begins very early after stroke and should continue indefinitely. It is
therefore important that interventions commenced while undertaking rehabilitation are regularly
reviewed and modified. Primary care professionals, particularly general practitioners, play a vital role in
managing those with stroke in the community. Carotid endarterectomy is an early secondary prevention
strategy and is therefore discussed in the Clinical Guidelines for Acute Stroke Management.

3.12.1 Antiplatelet therapy

There is evidence from a number of robust RCTs that antiplatelet therapy produces modest but
worthwhile benefits and should be the antithrombotic agent of first choice.304 Antiplatelet therapy does
have adverse effects, particularly a small risk of haemorrhage,305 however the significant benefits far
outweigh the risks. The evidence shows that aspirin is just as effective at lower doses (eg, 75-300mg) for
secondary prevention and it is recommended at these levels for long-term use.306 Aspirin remains the
most readily available and widespread agent, however other agents may be used, for example,
clopidogrel (75mg daily) or a combination therapy – dipyridamole plus aspirin (200mg bd).306-308 A further
study found the combination of clopidogrel plus aspirin produced no significant benefit over clopidogrel
alone, but was associated with a higher incidence of adverse effects.309
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• Most drug treatments used for OSA have not been shown to reduce apnoea episodes or improve
wellbeing in the long term.302 

3.11.5 Sleep apnoea 

For people with sleep apnoea after stroke: 

• CPAP should be considered as the first line treatment. Level I  Ref 297

Level II  Ref 298, 299

• If the person is unable or unwilling to use CPAP, then oral appliances or R
postural therapy may be considered. 

3.12.1 Antiplatelet therapy 

Antiplatelet therapy in the form of aspirin, or clopidogrel, or a combination of Level I
low dose aspirin and modified release dipyridamole, should be prescribed to all Ref 306

people with ischaemic stroke who are not prescribed anticoagulation therapy. 

3.12.2 Anticoagulation

There is evidence from a number of systematic reviews involving a number of RCTs against the routine
use of anticoagulant therapy in people with non-cardioembolic ischaemic stroke or TIA.304,310,311 However
in people with non-rheumatic atrial fibrillation and a recent TIA or minor ischaemic stroke, the benefits of
anticoagulants outweigh the risks and they are more effective than antiplatelet therapy for long-term
secondary prevention.312,313 They should therefore be prescribed unless there is a major contraindication
(eg, poor compliance, major bleeding risk). 

There remains uncertainty about the ideal time to commence therapy, however data from the
International Stroke Trial suggest that treatment should not be started within the first two weeks due to
the increased risk of haemorrhage.280 Hence aspirin or other antiplatelet therapy should be used during
this time, with anticoagulation commenced later. 



3.12.3 Blood pressure lowering therapy

High blood pressure is the major risk factor for both first and subsequent stroke. Generally, effective
blood pressure management requires that blood pressure is maintained below acceptable limits (ie, lower
than 140/90 mm Hg).314 However reduction in blood pressure, irrespective of initial blood pressure, has
been shown to reduce the recurrence of stroke.315,316 There is consensus that therapy should be
commenced only when those with stroke are clinically stable (commonly at least one to two weeks post
stroke) and that therapy can continue for several years.315 Currently the most direct evidence available in
secondary stroke prevention is for the use of an ACE inhibitor or for combination therapy with an ACE
inhibitor and a diuretic.317,318

Lifestyle change strategies by themselves or in conjunction with pharmacotherapy can also be used to
reduce blood pressure (see section 3.12.5: Behaviour change). 
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3.12.3 Blood pressure lowering therapy

a) All people after stroke or TIA, whether normotensive or hypertensive, should Level I
receive blood pressure lowering advice or drug therapy, unless contraindicated Ref315

by symptomatic hypotension.

b) Commencement of new blood pressure lowering therapy should generally R
be delayed until the person with stroke is clinically stable.  

3.12.4 Cholesterol

There is conflicting evidence regarding the link between elevated cholesterol and stroke subtypes, as
epidemiology studies suggested that a higher cholesterol was associated with a higher risk of ischaemic
stroke but a lower risk of haemorrhagic stroke.319 However trials of cholesterol lowering interventions
have not confirmed such a risk.320 Dietary modification has been shown to lower cholesterol levels in
those with cardiovascular risks and should be used as an alternative, or in addition, to
pharmacotherapy.321-323 There is good evidence of the benefits (ie, reduction of major vascular events) of
lipid-lowering therapy (statin) for those with stroke who have a total cholesterol level > 3.5 mmol/L and
who may or may not have concurrent coronary heart disease.320

3.12.4 Cholesterol 

a) Therapy with a statin should be considered for people with a total cholesterol Level II
level >3.5 mmol/L following ischaemic stroke. Ref 320

b) People with high cholesterol levels should be considered for dietetic referral R
for nutritional review and counselling.  

3.12.2: Anticoagulation 

a) Anticoagulation therapy for long-term secondary prevention should be used Level I
in all people with ischaemic stroke or TIA who have documented atrial Ref310,311

fibrillation, cardioembolic stroke from valvular heart disease, or recent 
myocardial infarction, unless a contraindication exists. 

b) Anticoagulation should not be started for 7-14 days after a disabling ischaemic R
stroke, to minimise the risk of cerebral haemorrhage.



3.12.5 Behaviour change

Evidence on behaviour change strategies targeting lifestyle factors to prevent recurrence of stroke is
limited and often derived from cohort studies of primary prevention. Studies have shown the following: 

• Smoking increases the risk of both ischaemic and haemorrhagic stroke.324,325 Nicotine replacement
therapy and behavioural therapy have been shown to be effective in smoking cessation in general
populations.326-329 Behavioural therapy has been shown to be effective via an individualised approach,
which may be delivered via a group or on a one-to-one basis.326,328,330

• Excessive alcohol consumption increases the risk of stroke 331,332 so reducing alcohol levels could be
expected to modify the risk of further strokes. However, light alcohol intake may assist in preventing
further strokes.331

• There is evidence from a number of systematic reviews that exercise has a protective effect on
stroke.331-334 However, for secondary stroke prevention, there is currently a lack of direct evidence on
interventions to increase fitness.119 Exercise has clear benefits for reducing hypertension in at-risk
people335 and thus increasing exercise could be expected to reduce the risk of further stroke. 

• Diet has an impact on a number of risk factors and can provide additional benefits to pharmacological
interventions in people with vascular disease. Reducing dietary salt in people with cardiovascular
disease reduces blood pressure and is therefore beneficial to prevent stroke.336-338 A diet that is low in
fat but high in fruit and vegetables has been shown to be effective in risk reduction for those with
cardiovascular disease.339-342 An appropriate diet is also beneficial for those with dyslipidemia321-323 and
obesity (to assist in controlling hypertension).343 Supplementary antioxidants and vitamins, however,
have not been found to reduce stroke.344-346 A systematic review not specific to stroke populations has
found that supplementary potassium may provide benefit in lowering blood pressure.347

• A multifactorial behavioural intervention strategy may be required which targets several risk factors.
Such an approach has been shown to reduce stroke risk.348
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3.12.5 Behaviour change

a) Every person with stroke should be assessed and informed of their risk factors 
for a further stroke and possible strategies to modify identified risk factors. 
The risk factors and interventions include: 

• smoking cessation: nicotine replacement therapy and behavioural therapy Level I
should be used; Ref 326-329

• improved diet: a diet that is low in fat (especially saturated fat) and sodium, 
but high in fruit and vegetables should be consumed. Potassium Level I Ref 321,336,337,343,347

supplements may be used; Level II Ref 322,323,339-342

• increase regular exercise; R
• avoidance of excessive alcohol. R

b) Interventions should be individualised and may be delivered using Level I 
behavioural techniques (eg, counselling) via a group or on a Ref326,328,330

one-to-one basis. 



3.12.6 Concordance with medication

Failure to take prescribed medication is a major barrier to optimal outcomes in post stroke management. 

Three robust reviews have found only modest effects for interventions to improve adherence with
medications in people with chronic illness, although the interventions were not tested specifically in the
stroke population. Studies have found the following: 

• Simplification of drug dose regimens, information/education, motivation, counselling, family therapy,
support and reminders, and complex or combined interventions were useful in promoting adherence
to prescription regimes.349-351

• Education alone or informing people about adverse drug effects did not change adherence.349

• The use of multi-compartment medication compliance devices is useful in promoting adherence
among non-adherent adults living at home with diabetes, however no benefits were noted for those
with hypertension.352

Specific interventions may be required for particular problems after stroke; for example, difficulties in
opening containers due to loss of hand function or difficulties with cognition and perception (eg,
neglect). A self-management care plan may also be useful for optimising concordance with medications. 
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3.12.6 Concordance with medication 

Interventions to promote adherence to medication regimes are often complex 
and may include one or more of the following: 

• information, reminders, self-monitoring, reinforcement, counselling, Level I
family therapy Ref 349,351

• reduction in the number of daily doses; Level I  Ref 349,350

• multi-compartment medication compliance device;  R
• specific aids to counter stroke-related deficits (physical or cognitive). R

3.13 Complementary and alternative therapies 

Complementary and alternative therapies cover a range of practices including acupuncture,
homoeopathy, traditional Chinese medicine, aromatherapy, music therapy, Reiki therapy, conductive
education, naturopathy, reflexology and osteopathy. Although there have been a number of trials,
primarily for acupuncture, there remains no evidence for the overall efficacy of complementary and
alternative therapies.353-355 However acupuncture may be useful in some specific circumstances. For
example, acupuncture for sensory stimulation has been shown to improve standing ability, as measured
using clinical scales.356 Homoeopathic interventions, however, may develop harmful interactions with
certain medications and should be discussed with relevant health professionals. 

Since complementary medicine may relate to particular cultural backgrounds or other belief systems,
health professionals should be aware of and sensitive to the needs and desires of the stroke survivor and
the family. Health professionals should be willing to discuss the effectiveness of therapy and different
options of care within the context of the current health care system. 



3.14 Palliation and death 

Palliation can be a complex phase of care. Issues to consider include feeding, hydration and pain
management to maximise comfort. Carer support, counselling and multidisciplinary care are basic
principles of palliative care. Practical end-of-life issues, such as the use of medical power of attorney and
advance care directives, should be discussed. Organ donation may be sensitively raised if appropriate.
Issues of bereavement may become part of the responsibility of the stroke team. 

While there are a number of systematic reviews in this area (primarily for cancer), there is insufficient
evidence to support specific interventions.357 There is evidence from recent systematic reviews to suggest
communication skills training can have a small beneficial effect on behaviour change in health
professionals working with people with cancer.358,359 Any intervention during the palliative phase needs to
incorporate a holistic approach. This includes an integration of the physical, psychological, spiritual,
cultural and social needs of the person and family.360
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3.13 Complementary and alternative therapies

a) Until clinical safety is proven and any benefits clearly outweigh any harms, 
the routine use of the following complementary and alternative therapies are 
not recommended in stroke rehabilitation:

• Acupuncture; Level I  Ref 353-354

• Reiki therapy; Level II  Ref 355

• Other alternative therapies. R
b) Health professionals should be aware of different forms of complementary R

and alternative therapies and be available to discuss these with stroke
survivors and their families.

3.14 Palliation and death 

a) Health professionals who are trained in communication associated with R
palliative care should be involved in the care of people with stroke who are 
dying and with their families. 

b) People with stroke who are dying, and their families, should have care that R
is consistent with the principles and philosophies of palliative care.  



CHAPTER 4: LIVING WITH STROKE
This chapter is concerned with the needs of people with stroke and their carers when the person has
returned to the community, either to their own home or to a residential aged care facility. The aim at this
stage is to enable stroke survivors to return, as far as possible, to their pre-stroke levels of activity and
engagement with the community and to ensure that their quality of life is optimal. 

4.1 ACTIVITY AND PARTICIPATION IN THE COMMUNITY 

The mix of physical, psychosocial and financial consequences of stroke complicates the ability to resume
pre-stroke activity and participation levels in the community. A primary aim of rehabilitation is to enable
people with stroke to return to an active lifestyle with full participation in the community, and successful
community reintegration should remain a focus for both health professionals and people with stroke and
their families. Furthermore, long-term needs of stroke survivors and their families may change over time.
Rehabilitation therefore needs to focus on long-term planning, incorporating subsequent reviews and
access to interventions based on a collaborative goal-setting process over a period of time (see sections
1.3.3: Ongoing review and 2.6: Post-discharge follow up). 

4.1.1 Self-management

People with stroke may have a decreased ability to manage aspects of their day-to-day life independently.
At the same time, they need to adapt to their illness and any resulting disability, and to be active in
managing their daily lives in spite of any long-term consequences of stroke. Self-management is a
process by which this may be done. As self-managers, people with stroke work actively with health
professionals, family members and other people to lead and optimise recovery from the very start of the
recovery process. Self-management addresses any lifestyle interventions necessary to reduce the risk of
recurrence of stroke as well as strategies to assist in adapting to changes in relationships, place of
residence or participation restrictions. 

Collaborative care planning and the development of a self-management care plan are a way of
formalising and optimising self-management. This can occur at any stage in recovery, including prior to
discharge (see section 2.3: Care plans) and once the person is in the community. 

There are many models by which stroke survivors may be encouraged to manage their own recovery, but
few have been comprehensively developed and tested. The most thoroughly tested model is a generic
six-week self-management program where stroke survivors (without cognitive impairment) were provided
with education about communicating with health professionals, managing change and setting and
achieving goals.361-363 A systematic review found small to moderate positive changes in health outcomes
for people participating in such generic self-management programs.364 Other models of self-management
may be based on written material only, or on individual contact with health professionals and peers. 

A stroke-specific self-management program has only recently been studied.365 Potential benefits were
noted, but more research is needed. 

4.1.1 Self-management 

a) People with stroke who do not have cognitive impairment should be made Level II
aware of the availability of generic self-management programs before Ref361-363

discharge from hospital and be supported to access such programs once 
they have returned to the community. 

b) Stroke-specific programs for self-management may be provided to people R
who require more specialised programs. 

c) A collaboratively developed self-management care plan may be used to R
harness and optimise self-management skills. 
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4.1.2 ADL and exercise

It is generally recognised that the major part of physical recovery following stroke occurs within the first
six months. There is, however, strong evidence that further improvements in ADL and fitness can occur
after this time, and that further rehabilitation input reverses the decline that frequently occurs after
stroke.26,60,121,366-369 ADL and exercise are equally important in the recovery process while in hospital as well
as later in the community. 

Community-based allied health practitioners later in the recovery process can play a crucial role in monitoring
the need for, and encouraging actual participation in, community and exercise activities. One trial involving
people living in the community found that providing information (eg, resuming driving or alternative
transport), aids and appliances, encouragement, and approaches to overcoming fear increased participation
and activity, including both the likelihood of people getting out of the house as often as they wanted as well
as the number of actual outdoor journeys.370 The general practitioner also plays an important role in
appropriately referring people in the months and years after formal rehabilitation has ended. 

A range of factors can substantially limit community participation in appropriate programs, including access
to appropriate transport, associated costs, fears related to limited communication ability and awareness of
appropriate services and their location. Consideration is therefore needed in planning or referring to such
programs. Information should also be provided for the carer or family of those with stroke. 

4.1.3 Driving

It is important that people with stroke and their families are made aware of the need for assessment and
potential difficulties and dangers of resuming driving after stroke. For example, people with hemianopia
are unable to retain their licence by law. Readers are referred to the national guidelines for the full legal
requirements regarding returning to driving.371

Motor, sensory, visual or cognitive impairments can have a major impact on a person’s ability to drive
after stroke. Studies have found that the impairments most likely to predict poor on-road driving ability
are visuospatial and attention deficits, reduced motor processing, homonymous hemianopia, and a right
cerebral hemisphere lesion.372-375

There is little agreement regarding the most appropriate method of assessing ability to drive, however a
three-step approach has been suggested:34

1. Assessment of motor, sensory, visual and cognitive deficits: eg, the Motor-Free Visual Test, which
measures perception, and the Stroke Drivers Screening Assessment, which measures attention and
executive abilities;372,375

4.1.2 ADL and exercise

a) People living in the community who have difficulties with ADL should have access, Level I
as appropriate, to therapy services to improve, or prevent deterioration in ADL. Ref 26

b) People who are living in the community more than 6 months after their Level II
stroke should have access to interventions to improve fitness and mobility. Ref 60,121,369

c) People living in the community should be provided with information (eg, alternative Level II
transport options, resuming driving, ADL and exercise opportunities/services) to Ref 370

facilitate increased outdoor journeys and therefore greater participation within 
the community. The information provided should also be supplemented by other 
simple strategies (eg, encouragement, use of appropriate aids/appliances, 
approaches to overcoming fear) by an appropriate health professional.

d) General practitioners should refer to allied health professionals where necessary R
when undertaking routine medical review of people with stroke.
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2. An off-road driving test: eg, the Dynavision Performance Assessment Battery or the Cognitive
Behavioural Driver’s Inventory;376

3. An on-road test.377

Evidence for interventions to improve driving ability is limited. Only one RCT was identified, and this
found a visual attention retraining program was no more beneficial than traditional perceptual training in
improving on-road driving performance amongst stroke survivors.184

4.1.4 Leisure

The majority of stroke survivors are over retirement age, and leisure and social activities are a significant
part of their life. Changes in physical, cognitive and psychological factors post stroke can affect leisure
activities. Many people with stroke are unable to continue with their usual leisure activities and/or do not
take up new ones, which may lead to social isolation, depressed mood and negative effects on their
relationships with their carer.378

A recent meta-analysis found community occupational therapy improved leisure activities if targeted
interventions were used, although there was no improvement in personal or extended ADL.181 Another
RCT evaluated a day service for younger stroke survivors and found only small gains, with no effect on
depression, anxiety or quality of life.379

4.1.5 Return to work

Observational studies have reported wide-ranging estimates of return to work of people with stroke, with
a direct correlation between returning to work and age and disability.380 There are a number of reasons
why people may have difficulty returning to work following a stroke. These include age, physical and
cognitive impairments, attitudes and policies of the employer, and the person’s own wishes or desire to
return to work.380 If the person with stroke wants to work but is unable to return to his/her previous
occupation, then other vocational options within the workplace (or other areas/ workplaces) should be
explored (eg, volunteer work or training in other vocational areas). 

One trial assessed a day service specifically for younger stroke survivors and found a positive effect on
occupational performance.379 The service offered opportunities to identify and pursue meaningful and
realistic activities in the community, not specifically work-related. There is no evidence for interventions

4.1.4 Leisure

Targeted occupational therapy may be used to increase participation in Level I 
leisure activities. Ref 181

4.1.3 Driving 

a) People with stroke who wish to return to driving may be offered a visual Level II
attention retraining program or traditional perceptual training. Ref184

b) The National Guidelines for Driving (Austroads) and relevant state guidelines R
should be followed for all issues relating to driving following a stroke. 

c) People with stroke who wish to return to driving should be offered an R
opportunity to undertake an occupational therapy driving assessment, 
unless there are medical contraindications. 

43



specifically to assist in returning to work. There are a number of agencies and services within the
community that can provide assistance in helping return to work, supported by the skills of an
occupational therapist and other relevant members of the team. 

4.1.6 Sexuality

Observational studies have found that sexual dissatisfaction is common post stroke (45-83%) and is
more common in people with communication disorders despite no reported drop in libido.381-383

However, there are no studies that address the impact of interventions on sexual activity after stroke. 

The causes of decreased sexual activity remain undefined empirically, but are thought to be in part
organic and in part psychosocial.383 It may be attributed to an inability to discuss relationships and
sexuality, fear, anguish, sensory and physical changes, or changes in body image and self
esteem.378,384,385 A fear of further stroke during sex is also common385 despite the lack of evidence to
support this. 

Possible interventions need to consider the psychosocial aspects such as body image, anxiety and fear
and include strategies such as counselling, information provision, and effective communication. Such
interventions should be provided by health professionals with appropriate experience / expertise in
sexuality counselling. Interventions may also need to consider physical aspects such as positioning
and timing, or the use of non-invasive treatments for erectile dysfunction.386,387

4.2 Support

Social support has been shown to correlate directly with outcomes post stroke. It is common for people
with stroke to comment on a “black hole” period when returning home, as they confront the difficulty
adjusting to life after stroke, especially when formal interventions have been completed. Support during
this phase would seem to be particularly important. 

Three important aspects of support have been reported in descriptive studies: emotional, instrumental
(practical support such as home help), and informational.388 High emotional support along with moderate
levels of instrumental support was found to be most the beneficial; however, a trial of a social support
intervention based on these assumptions failed to produce significant effects, highlighting the complex
nature of social support after stroke.389 Services that provide support in the community include support
groups, community services (eg, meals on wheels, home help), primary care workers, community
rehabilitation team members, and voluntary services (eg, providing social support and transport). 

4.1.6 Sexuality

a) People with stroke and their carers should be offered:

• the opportunity to discuss issues relating to sexuality with an appropriate R
health professional; 

• written information addressing issues relating to sexuality post-stroke. R
b) Any interventions should address psychosocial aspects as well as physical function. R

4.1.5 Return to work 

People with stroke who wish to work should be offered assessment and assistance R
to resume or take up work. 
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4.2.1 Peer support

Peer support is a process by which stroke survivors may share experiences with others who have
undergone a similar experience. Peer support groups provide support from other stroke survivors, carers
and health workers, as well as the opportunity to learn self-management skills from others. Consumers
report that many stroke survivors are active in establishing and maintaining peer support groups in the
community. Furthermore they report that peer support is beneficial for sharing experience, education and
socialisation (leading to improved self-esteem and self-confidence) and thus is a critical component for
recovery of good quality of life after stroke. Individual peer support may also be of value, either to
supplement groups or for people who do not want involvement in a group. 

There are currently no quality studies regarding the effectiveness of peer support for stroke survivors.
Peer support networks are present throughout Australia and coordinated by State Stroke Associations.
Peer support is also available through these organisations on an individual basis, often via the phone. 

4.2.2 Counselling

Many aspects of life are affected by stroke and complex adjustments are required not only for the stroke
survivor but also for the family and carer. Observational studies have found that family dynamics have an
impact on rehabilitation; for example, a well-functioning family has been shown to result in improved
function for stroke survivors.390,391

Studies examining the effectiveness of family counselling interventions after stroke have found 
the following: 

• Problem-solving counselling plus education was more effective than routine care or 
education alone.392

• An information package and three visits from a social worker trained in family counselling provided
functional and social benefits, but had no impact on depression, anxiety, understanding or skill
levels or health status.56

• A systematic review of all interventions, including counselling, targeted family education and
adjustment concluded that there was strong evidence for an active educational counselling
approach.The review found that information packages alone did not have an effect.53

Some of the included trials are noted elsewhere in this document (ie, sections 2.6: Post-discharge
follow-up; 2.7: General information and education; and 4.2.3: Carer support). Evidence for
counselling in those with depression is discussed in the section 3.9: Mood. 

4.2.2 Counselling 

Counselling services should be available to all stroke survivors and their families 
and may take the form of: 

• an active educational counselling approach; Level I  Ref 53

• information supplemented by family counselling; Level II  Ref 56

• a problem-solving counselling approach. Level II  Ref 392

4.2.1 Peer support 

Stroke survivors should be provided with information about the availability and R
potential benefits of a local stroke support group and/or other sources of peer
support prior to discharge from the hospital. 



4.2.3 Carer support

The physical and emotional aspects of caring for someone with stroke can result in significantly
higher anxiety and depression, and lower perceived quality of life. Therefore carers, along with stroke
survivors, need long-term practical, emotional, social and financial support. 

Interventions and guidelines for counselling (section 4.2.1), post-discharge follow-up (section 2.6),
respite care (section 1.3.2), and information and education (section 2.7) apply equally here. Studies
involving carers have found the following: 

• An education and problem-solving intervention provided via a carer support group or individual
basis improved confidence in knowledge and increased use of active problem-solving skills,
compared with a control group.393,394

• Social problem-solving or educational-counselling interventions are effective in improving carer
competence, problem-solving ability and preparedness while minimising changes in burden.395,396

• Different modes of delivering support to carers, for example using the telephone395,397 or the
internet398 have been used, and have potential benefits in reducing stress. Such interventions may
be particularly useful for carers in more rural and remote parts of Australia. 

4.2.3 Carer support 

a) Carers of stroke survivors should be provided with: 

• information about the availability and potential benefits of local stroke Level II  Ref394

support groups, at or before the person’s return to the community; Level III-2  Ref393

• support by health professionals starting early after the person’s stroke. R
b) Carers of stroke survivors should be offered services to support them after the Level II  Ref 394-396

person’s return to the community. Such services should use a problem-solving Level III-2  Ref 393

or educational-counselling approach.
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CHAPTER 5: RESOURCE IMPLICATIONS
Evidence-based care is critical to improve the outcomes of people with stroke. Provision of health care
services must include the consideration of costs together with the effectiveness of different interventions
to optimise health outcomes given inevitable health care budget constraints. 

Literature regarding the economic impact of stroke rehabilitation and recovery has been identified during
the systematic development process of these guidelines. It is noted that the vast majority of the studies
identified were conducted overseas and related to cost descriptions of individual factors or interventions,
rather than economic evaluations comparing both the costs and effects of interventions. 

Difficulties arise in extrapolating international results into the Australian context given the differences in
health services provision, target populations, and interventions, such as drug dosages or time horizons.
For example, cost-effectiveness studies vary in their time horizons with those undertaken as part of
clinical trials often having short 3-6 month durations making extrapolations over the longer term difficult.
In addition, the different methods employed make it not possible to reliably compare study results across
interventions. In Australia, there has been limited work to do this. The Assessing Cost-Effectiveness in
Heart Disease (ACE-HD) study will provide systematic evidence for different prevention interventions
exploring the impact on heart and stroke outcomes in terms of disability adjusted life years saved
(DALYs). Work has also been done to trial a method for assessing the cost-effectiveness of stroke
interventions employing the National Stroke Foundation’s Model of Resource Utilisation, Costs and
Outcomes for Stroke (MORUCOS).399 However, these studies focus on the acute phase of recovery and
there are few interventions relevant to these Guidelines. Clearly there is an urgent need in Australia to
undertake further work in this area. 

The discussion relating to cost-effectiveness evidence is organised to reflect the structure of the
document. Firstly, evidence for organisation of care issues is discussed, followed by evidence for specific
interventions. It is noted that while the literature regarding economic factors is discussed in this chapter
no additional recommendations have been made since these factors have been considered when
formulating the recommendations in the previous chapters. Where there is no discussion on the
economic implications of a particular intervention, no evidence was identified during the review process. 

5.1 Organisation of care 

5.1.1 Stroke Unit Care

One systematic review identified three studies comparing the costs and outcomes of stroke units to that
on a general ward.400 All three studies were based in Europe (UK, Sweden and Germany) and included
costs of community and outpatient care. All three studies found modest cost savings (3-11%) using
stroke unit care, however the figures failed to reach significance. The authors concluded that there was
“some” evidence for the costs to be at least equivalent to conventional care. 

Two subsequent published studies were also identified. One modelling study used the Markov model to
predict the medium-term (5 year) impact of setting up stroke units in France.401 The study estimated a
12% increase in costs involved in setting up and running stroke units compared with conventional care.
Furthermore the study predicted an incremental cost-effectiveness ratio (ICER) for stroke units of £1359
per year of life gained without disability. The authors suggested this was well within the threshold
(£53,400) recognised by the international scientific community. However, only running costs were
involved in the evaluation and further costs, such medical imaging, have not been considered. 

The other subsequent trial-based study assessed three different models of providing coordinated stroke
care compared to routine care in the Netherlands.402 Organised care was found be offered at similar costs
while achieving improved health outcomes. Caution is required to apply the results of this study, as the
health system model is significantly different to the Australian health care system. 
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In Australia, the work by Moodie has demonstrated that when modelled over the lifetime of a cohort of
first-ever stroke patients, stroke units when compared to conventional care produced considerable gains
in terms of health benefits with these additional benefits entailing additional costs. There was an
additional lifetime cost of AUD$1,288 per DALY recovered, or alternatively AUD$20,172 per stroke
averted or AUD$13,487 per premature death averted. It was determined that the stroke unit intervention
was cost-effective given the small additional costs per extra unit of benefit gained.399

Currently only 19% of public hospitals report providing stroke unit care.403 Stroke units improve outcomes
for people with stroke (see section 1.1.1). Furthermore, the cost of providing stroke unit care once set up is
only slightly higher, or at least equivalent, to general ward care. Although this literature does not specifically
indicate the real costs of setting up a stroke unit, there is evidence that health services should be organised
to provide stroke unit care and that considerable gains in terms of health benefits could be achieved. 

5.1.2 Early Supported Discharge

One systematic review identified eight trials evaluating the economic implications of ESD compared with
conventional care.400 Two studies were conducted in Australia with the remainder from Hong Kong (one),
Canada (one), Sweden (two) and the UK (two). All but one of the studies compared ESD using home-
based services compared to conventional services (noted to be either hospital rehabilitation or mix of
hospital and community rehabilitation). Of the eight studies included, six studies were noted as having
medium or high methodological quality. These studies reported a trend for reduced costs of between
4-30% with ESD, however this cost saving was found to be statistically significant in only one of the six
studies. The authors concluded that there was “moderate” evidence that ESD services provided care at
modestly lower total costs than conventional care. However the heterogeneity of the ESD care provided
was noted along with the uncertain impact of ESD care on hospital readmission and informal carers. The
review also concurred with the previous summary (section 1.2.1) that ESD favours stroke survivors with
mild or moderate disability. 

One subsequent UK trial-based study assessed the outcomes and costs of early domiciliary care compared
to hospital based care.404 A societal perspective for costs was used based on 1997/8 prices. Mean costs
for health care and social care costs over 12 months were £6840 for domiciliary care compared to £11
450 for stroke units. In terms of Quality Adjusted Life Years (QALYs) these were less for domiciliary care
when compared to stroke unit care (0.221 v 0.297). Cost effectiveness was calculated using ICERs for
avoiding an additional 1% of deaths or institutionalisation that ranged from £496 (without informal
costs) to £1033 (with highest estimate of informal costs) for stroke unit care compared with domiciliary
care. Based on each additional QALY gained the costs ranged from £64,097 to £136,609. Hence in this
study, health outcomes were lower using this ESD model but ESD was found to be cheaper. 

Data specific to the Australian context was included in the previous review and warrants further
discussion. The data from a meta analysis of ESD (12 trials, N=1277, search date March 2001) was used
to apply costs from the Australian health system.24 Hospital costs were taken from the Australian National
Hospital Cost Data for 1998/1999, domiciliary rehabilitation costs were taken from a single study of
domiciliary rehabilitation care (Adelaide stroke study) and costs related to other community services
were taken from the Australian Department of Health and family Services Report, 1996/1997.24

Using a cost minimisation analysis (ie. health outcomes were found to be equivalent) ESD was found
to be 15% lower regarding overall mean costs ($A16016 v $18350). Cost estimates were based over
a 12-month period and did not include any indication of set up costs. It was highlighted that the
included studies were all based in urban centres confirming the view that ESD should only be
considered where appropriate resources are available to provide effective domiciliary care. A small
shift of costs from the secondary sector to primary section was noted (more GP visits with ESD care)
however no difference was found in the cost of routine community and outpatient services. Overall
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ESD was found to provide a cost saving alternative to conventional care and the authors concluded
that it therefore should be considered for certain subgroups of people with stroke. 

The above studies provide limited evidence regarding the cost-effectiveness of ESD in Australia. It can
be concluded from these studies that ESD may produce equivalent outcomes at potentially a reduced
cost for urban settings. 

5.1.3 Community Rehabilitation

Economic evaluations of community rehabilitation are limited to cost-description studies. One systematic
review identified four trials comparing different models of community care and found conflicting
results.400 Three studies were undertaken in the UK and one in Sweden. Two studies comparing home-
based rehabilitation to day hospital or outpatient rehabilitation models reported consistent increases in
costs for home-based care between 26-27% however this increase was not found to be significant.
Another study found physiotherapy services were 38% lower (statistically significant) for home-based
care compared to a day hospital. The fourth study found community rehabilitation (home-based) was of
similar costs in the first twelve months when compared to hospital rehabilitation. Two included studies
noted that the cost burden was shifted from hospital services to home help or social services. The
authors of the review however stated that no conclusions could be drawn. 

From this literature it is not possible to make conclusions regarding the cost effectiveness of any one
model of community rehabilitation and whether or not any additional costs that may be incurred result
in more health gains than current practice. 

5.2 Specific interventions for the management of stroke

5.2.1 Carer training

One study was identified that assessed the economic outcome of training carers.405 Evidence was
based on one RCT conducted in the UK. The study has been discussed previously (see section 2.4).
Costs were based at 2001-2 prices and included health and other formal care costs as well as
informal costs. Providing carer training during inpatient rehabilitation reduced total costs (mean
saving of £4043), primarily reflecting savings due to earlier discharge from inpatient care, while also
improving health outcomes. No difference in QALYs in carers were found however the authors
suggested that this was likely to be influenced by the insensitivity of the outcome measure used
(EuroQol five-dimensional questionnaire). 

Since the burden of providing both formal and informal care after stroke in Australia is significant406, 407

inpatient rehabilitation services in Australia should be encouraged to introduce formal carer training as
part of their care. Further cost-effectiveness studies in this area are needed which include appropriate
assessment of the impact on carers. 

5.2.2 Secondary prevention

There are few economic evaluation studies available for secondary prevention based on Australian
data in stroke. The majority of the literature related to the cost-effectiveness of prevention
interventions relate to drug therapies and/or generic outcomes that may include stroke, but are not
stroke specific. 

Moodie (2003) has investigated the cost-effectiveness of antithrombotic (warfarin) treatment for
people with atrial fibrillation as a primary and secondary prevention measure. This investigator
determined that 1851 dalys could be recovered with a cost/DALY saved of A$480. This finding was
based on the 1997 Australian population modeled using MORUCOS, an economic model with
resource utilization data derived from the North East Melbourne Stroke Incidence Study.399
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One published systematic review has identified three studies assessing the cost-effectiveness of
anticoagulation for primary prevention in people with atrial fibrillation (AF).408 Warfarin was more
cost-effective than aspirin for people with two or more stroke risk factors, in addition to those with
chronic non-vavular AF in one study. Warfarin was also found to be cost-effective for people with
only one other stroke risk factor costing US$8000 per QALY. However, warfarin use for people with
no other stroke risk factors, apart from AF, was not cost effective with costs of US$370,000 per
QALY. A second study confirmed these findings. The third study found anticoagulation for AF caused
by mitral stenosis to be cost effective with costs of only US$3700 per QALY. 

Economic benefits of a specific blood pressure medication (Ramipril) for people at high risk of heart
disease and stroke has been studied.409 This Australian study reported a potential reduction of 9188
strokes over 5 years. The incremental cost-effectiveness result, estimated as a cost per life-year saved,
was A$17,214 based on a combined cardiovascular death endpoint. Six international studies were
identified that assessed the cost-effectiveness of antiplatelet therapy in secondary stroke prevention.
Two studies compared a combination of dipyridamole plus aspirin to aspirin alone.410,411 One study
compared clopidogrel to aspirin.412 The other three studies compared all three therapy options.413-415

The studies predicted costs in the UK, USA and France over a period of 2 years, 5 years or over a
lifetime. The combination therapy of diryridamole plus aspirin was found to be cost effective
compared with aspirin alone in all five studies. However, there was conflicting evidence for the cost
effectiveness of clopidogrel. Two studies reporting no cost effectiveness using clopidogrel.413,414 Two
other studies found clopidogrel was cost effective and reported ICERs of US$31,200 and US$26,580
per QALY saved.412,415

Cost-effectiveness studies undertaken for lifestyle changes are limited in that they have not been
undertaken for stroke specifically. This is also influenced by the fact that many lifestyle interventions
have not been systematically evaluated to provide adequate cost and effects data. For example, a
systematic review reported that there were only five economic evaluations for lifestyle interventions
aimed at reducing obesity.416 One study in the UK suggested the costs saved far outweigh the costs
spent on exercise in those over 45 years old.417 Smoking cessation has been reported to cost between
£270-1500 per QALY saved depending on the intervention (eg, advice from GP or nicotine
replacement strategies).418 Clearly, stroke specific studies are needed to assess the potential cost-
effectiveness of lifestyle change interventions as well as other prevention interventions. 
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OF THE ADVISORY AND WORKING GROUPS 

Expert Working Group 

Members of the working group responsible for the development of these guidelines includes: 

Dr Michael Pollack(co-chair) Director, Hunter Stroke Service; Rehabilitation Physician, 
John Hunter Hospital 

Dr Erin Lalor (co-chair) Chief Executive Officer, National Stroke Foundation 

Dr Louise Ada Physiotherapist, University of Sydney 

Prof Justin Beilby Professor of General Practice, University of Adelaide 

Dr Janice Collier Physiotherapist, National Stroke Research Institute 

Ms Cindy Dilworth Speech Pathologist, Royal Brisbane and Women's Hospital 

Ms Louise Gustafsson Occupational Therapist, University of Queensland 

Mr Kelvin Hill Project Manager, National Stroke Foundation 

Ms Louise Jordan Manager of Clinical Service Delivery, Hunter Stroke Service 

Dr Sharon Kilbreath Physiotherapist, University of Sydney 

Prof Richard Lindley Professor of Geriatric Medicine, University of Sydney; 
Geriatrician, Westmead Hospital 

Mr Ian Murdoch Consumer Representative, Queensland Stroke Association 

Mr John Norton Consumer Representative, Bendigo 

Ms Debra O'Conner Director of Health Promotion, Dianella Community Health 

Ms Jane Phelan Consumer Representative, Melbourne 

Ms Jenny Pilgram Nurse Educator, Royal District Nursing Service, Melbourne 

Dr Rene Pols Deputy Director of Human Behaviour and Health Research Unit, 
Flinders University 

Dr Jonathan Sturm Neurologist, Gosford Hospital 

The members of the expert working group assisted in: 

1. Reviewing the framework of existing guidelines; 

2. Identifying, reviewing and classifying relevant literature; 

3. Developing the draft clinical stroke guidelines for use in Australia; 

4. Providing feedback gained through the consultation process; 

5. Developing a plan for communication, dissemination and implementation; and 

6. Developing recommendations for periodically updating the guidelines 
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Additional contributing people of the Guidelines development team included: 

Ms Lynn Legg Coordinator, Stroke Therapy Evaluation Program Team, Scotland 

Ms Jessica Dyson Research Assistant, National Stroke Foundation 

Ms Chris Scott Manager of Health Policy and Programs, 
National Stroke Foundation 

Dr Angela Kirsner Medical Writer/Editor, Kirsner Consulting Pty Ltd 

Corresponding Working Group 

A Corresponding Working Group was also established during the development process and consisted of
people who supplemented the expertise of the working group. 

Dr Annie McCluskey School of Exercise & Health Sciences, University of Western Sydney 

Dr Brian Zeman Rehabilitation Physician, Royal Rehabilitation Centre 

Dr Debbie Kesper Rehabilitation Physician, Bendigo Health Care 

Ms Dina Watterson Occupational Therapist, Royal Melbourne Hospital 

Ms Dominique Cadilhac Manager, Public Health Division, National Stroke Research Institute 

Ms Elissa Didus Neuropsychologist, Repatriation General Hospital 

Ms Fiona Simpson Dietitian, Royal North Shore Hospital 

Ms Gracey Tomolo Speech Pathologist, Royal Melbourne Hospital 

Ms Karen Creighton Occupational Therapist, Bendigo Health Care 

Dr Maria Crotty Rehabilitation Physician, Repatriation General Hospital 

Ms Ursula Winzeler School of Occupational Therapy, La Trobe University 

Dr Jacinta Douglas School of Communication Sciences, La Trobe University 

Advisory Committee 

An independent Advisory Committee (or Governance Committee) oversaw the process of guideline
development on behalf of the National Heart, Stroke and Vascular Health Strategies Group. Members of
this committee included: 

Dr Judith Frayne (Chair) President, Stroke Society of Australasia

Professor Mark Harris Professor of General Practice, University of New South Wales 

Dr Helen Dewey Neurologist and Senior Research Fellow, 
National Stroke Research Institute 

Ms Suzanne Kuys Physiotherapist, Princess Alexandra Hospital 

A/Professor Karen Duggan Chair, National Blood Pressure Advisory Committee

Ms Amanda Croker Principal Policy Advisor, Health Outcomes Unit, Queensland Health 

Ms Karen Carey-Hazel Consumer Representative, National Heart, Stroke and Vascular, 
Health Strategies Group

Ms Sharon Leigh Department of Health and Ageing, Australian Government

Ms Cathy Moore Department of Health and Ageing, Australian Government 
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APPENDIX 2: PROCESS REPORT

Development of Clinical Guidelines for Stroke Rehabilitation and Recovery 

The Clinical Guidelines for Stroke Rehabilitation and Recovery have been developed by the National Stroke
Foundation according to processes prescribed by the National Health and Medical Research Council (NHMRC)
toolkit series419-423 under the direction of an interdisciplinary Expert Working Group (EWG) and Advisory
Committee (see Appendix 1). The EWG has worked through a collaborative process, and networked with a
number of formal and informal groups and individuals from around Australia and overseas. 

Systematic searches and literature review 

The systematic identification of relevant literature was conducted according to NHMRC standards
between May and October 2004. 

Question formulation 

Clinical questions were developed by the EWG to address interventions relevant to stroke rehabilitation
and recovery. The questions generally queried the effects of a specific intervention and were developed in
three parts: the intervention, the population and the outcomes. An example is “What is the effect of
anticonvulsant therapy on reducing seizures in people with post-stroke seizures?” In this example,
anticonvulsant therapy is the intervention, reduction of post-stroke seizures is the outcome, and the
population is people with post-stroke seizures. 

Finding relevant studies 

To avoid duplication, the systematic literature search was undertaken in conjunction with the Stroke
Therapy Evaluation Program (STEP) team from Scotland, who have been instrumental in identifying,
appraising and collating the evidence for stroke care. The STEP team have developed and maintain
‘effectivestrokecare.org’, a fully indexed, searchable, web-enabled database of evidence for stroke
management. STEP works in conjunction with the Cochrane Stroke Group. 

Key words based on the components of the formulated question were used to guide searching. The
search strategies were developed in partnership with the STEP team to ensure comparability of the
outcomes of the searches. Relevant systematic reviews were initially identified. Where no systematic
review was found, primary studies were searched. STEP was initially used for each question although
additional searches were required. In these cases standardised methodological filters were used for
MEDLINE, CINAHL or psycINFO electronic databases. Updated searches were conducted prior to the end
of the consultation period (early February, 2005), with significant literature included in order to provide
the most up-to-date evidence. 

Appraising and selecting studies 

The STEP team and the EWG critically appraised the literature using a standardised checklist consistent
with NHMRC standards. The strength (study design and issues of quality), size of effect, relevance,
applicability (benefits/harms) and generalisability were all considered. Examples of completed checklists
can be found on the STEP website (www.effectivestrokecare.org). Where Level I or II evidence was
unavailable the search was broadened to include lower levels of evidence. 

Summarising and synthesising the evidence 

The key messages in each section are presented as boxed text and preceded by a summary of the
relevant evidence. The evidence is described according to the National Health and Medical Research
Council (NHMRC) classification system.1
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It is noted that the level of the evidence highlights the study design used in the trials that underpins the
recommendations but does not always indicate the strength of the study or the strength of the
recommendation. Although no specific grading scales have been used to indicate the strength of each
recommendation the EWG has attempted to consistently use ‘may’ or ‘should’ to provide some indication
of the strength of the recommendation based primarily on the literature but also considering the range
of opinion received during consultation period. Hence ‘may’ is used when there is a wide range of
evidence and/or opinion and ‘should’ is used where there is a narrow range of evidence and/or opinion.
Furthermore, the organisation of the document as a whole or the order of various interventions within
each section does not imply any particular priority or emphasis on the part of the expert working group. 

Where no level I, II, III or IV evidence was available but there was sufficient consensus of the EWG, a
clinical practice point based on expert opinion is provided. The results of consultation were also
considered by the EWG regarding these consensus statements. 

Consultation 

Public consultation was undertaken, with the draft document circulated to relevant professional bodies,
interested individuals, consumers and consumer organisations. A public notice was also published in The
Australian newspaper. Feedback received during consultation was considered by the EWG and the draft
document amended. A formal letter of reply was sent to all individuals and organisations that provided
feedback during this period outlining the response taken by the EWG. 

The outcomes of the consultation period suggested: 

• Greater focus on person-centred care; 

• Greater focus on rural and remote issues; 

• Minor clarification on relevant literature; 

• Revision of the roles of stroke team members. 

Many points made during consultation related to grammatical or semantic interpretations and the EWG
was able to make changes to correct or clarify certain points. In one instance, an additional study was
identified. Overall the consultation process provided valuable assistance by increasing the accuracy and
comprehensiveness of the document. 

Designation of Levels of Evidence – National Health and Medical Research Council

I Evidence obtained from a systematic review of all relevant randomised controlled trials.

II Evidence obtained from at least one properly designed randomised controlled trial.

III – 1 Evidence obtained from well-designed pseudo-randomised controlled trials 
(alternate allocation or some other method).

III – 2 Evidence obtained from comparative studies with concurrent controls and allocation 
randomised (cohort studies), case-control studies, or interrupted time-series with group.

III – 3 Evidence obtained from comparative studies with historical control, two or more studies, 
or interrupted time series without a parallel control group.

IV Evidence obtained from case series, either post-test or pre-test and post-test.
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The following professional organisations and individuals were involved during the consultation process: 

Mr Barry Arnott Primary Care Manager, Rural Northwest Health 

Mr Richard Abbott Chronic Care Manager, NSW 

Dr Craig Anderson President, Stroke Society of Australasia 

Ms Rosalie Andrew Physiotherapist, Ballarat Health Service

Ms Catherine Baker Occupational Therapist, Peninsula Health Care 

Ms Sarah Barras Deputy Chief Occupational Therapist, Donvale Rehabilitation Hospital 

Dr Julie Bernhardt Physiotherapist, National Stroke Research Institute 

Ms Laura Boyd Occupational Therapist, Boandik Lodge, SA 

Ms Vanessa Brenninger Dietitian, Royal North Shore Hospital, Sydney 

Dr Leeanne Carey Occupational Therapist, National Stroke Research Institute 

A/Prof Ian Cameron Chair, Rehabilitation Medicine, University of Sydney 

Dr Colleen Canning School of Physiotherapy, University of Sydney 

Ms Leone Carroll On behalf of Speech Pathology Australia 

Dr Julie Cichero Speech Pathologist, Private Practitioner 

Mrs Kathryn Cistulli Pharmacist, Royal North Shore Hospital, Sydney 

Dr Catherine Dean School of Physiotherapy, University of Sydney 

Ms Nadege Demoiseau Occupational Therapist, Mount Wilga Private Hospital 

Ms Sonia Denisenko On behalf of Australian Physiotherapy Association 

Mr Dimitri Diacogiorgias Podiatrist, Ballarat Health Service 

Mr David Duncan CEO, Occupational Therapy Australia 

Ms Carol Gore Associate Nurse Manager, Peninsula Health Care 

Prof Gary Jennings Director, Baker Medical Research Institute 

Dr Chris Katsogiannis Rehabilitation Physician, Orange Base Hospital 

Ms Lynnette Kay Occupational Therapist, University of Sydney 

Ms Nicky Kay Occupational Therapist, Royal Hobart Hospital 

Ms Fiona Kent Physiotherapist, Peninsula Health Care 

Ms Susannah Kerr Speech Pathologist, Gosford Hospital 

Ms Kerry King Speech Pathologist, Manly Hospital 

Ms Michele Kosky Health Consumer Council of WA

Ms Joan Leung Physiotherapist, Royal Rehabilitation Centre, Sydney 

Ms Sandra Lever President, Australasian Rehabilitation Nurses Association 

Ms Judy Martineau Dietitian, The Wesley Hospital, Brisbane 

Dr Kath McCarthy On behalf of Australasian Faculty of Rehabilitation Medicine 

Dr Annie McCluskey School of Exercise & Health Sciences, University of Western Sydney 

Ms Cathy Moore Department of Health and Ageing, Australian Government 

Ms Belinda Morey Dietitian, Royal Brisbane Women’s Hospital 

National Blood Pressure and
Vascular Disease Advisory National Heart Foundation 
Committee 
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Mr John Norton Consumer, Bendigo 

Prof Daniel O'Connor On behalf of Royal Australian and New Zealand College of Psychiatry 

Ms Kimberley O'Donnell Speech Pathologist, Royal Rehabilitation Centre, Sydney 

A/Prof Dennis Pashen On behalf of Australian College of Rural and Remote Medicine 

Ms Gill Pierce Carers Victoria 

Ms Kerry Plumber Assistant Director, Community Health and Allied Health, 
Bankstown Health Service 

Dr Michael Rasmussen Medical Advisor, Boehringer-Ingelheim Pty Ltd 

Prof Perminder Sachdev On behalf of Royal Australian and New Zealand College of Psychiatry 

Ms Faye Simpson Neuropsychologist, Peninsula Health Care 

Ms Fiona Simpson Dietitian, Royal North Shore Hospital, Sydney 

Ms Marie Skinner Principal Policy Officer, Queensland Health 

Ms Robyn Speerin On behalf of clinicians involved in chronic care, NSW Health 

Dr Don Swinbourne CEO, The Royal Australian and New Zealand College of Radiologists 

Dr Srikanth Velandai Geriatrician, Royal Hobart Hospital 

Ms Dina Watterson Occupational Therapist, Royal Melbourne Hospital

Ms Denita Wild Occupational Therapist, Caufield General Medical Centre 

A/Prof Linda Worrall, Communication Disability in Ageing Research Centre,
Dr Bronwyn Davidson, Robyn University of Queensland
O’Hollaran, Tami Howe &
Tanya Rose 

Ms Clementia Yuen Physiotherapy Service Manager, Braeside hospital 

Dr Brian Zeman Rehabilitation Physician, Royal Rehabilitation Centre, Sydney 

Consumer Involvement 

Consumer input has been a key component in the development process. Three consumers were included
in the EWG and have been involved in every phase of the development process, including the
development of the clinical questions to guide the literature searching. In addition a number of consumer
organisations participated in the consultation process including the State Stroke Associations, the Health
Consumer Council of WA and the Carers Australia. 

Implementation 

Reviewing the evidence and developing evidence-based recommendations for care involves only the first
steps to ensuring that evidence-based care is available. Following publication of the Clinical Guidelines
for Stroke Rehabilitation and Recovery, the guidelines must be disseminated to all those who provide
care of relevance to stroke rehabilitation and recovery, who may then identify ways in which the
guidelines may be taken up at a local level. 

Strategies by which guidelines may be disseminated and implemented include: 

• distribution of education materials - for example: mailing of guidelines to members of the target audience; 

• educational meetings - for example: interdisciplinary conferences; 

• educational outreach visits - for example: one on one visits by trained educators for short periods of
time or visits by trained educators for longer periods of time; 
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• local opinion leaders (with brief training, they may provide covering letters for guidelines mailed to
colleagues or host meetings; with training for longer periods of time, they may head task forces, etc); 

• audit and feedback - for example: regular, frequent e-mails to clinicians with computer generated
reports on compliance with guidelines; 

• reminders - for example: computer generated alerts and flags. 

A systematic review of dissemination and implementation strategies found that there was insufficient
evidence of the effectiveness of these interventions. Methodological weaknesses, poor reporting of the
study setting and uncertainty about the generalisability of the results were the prime reasons that made
interpretation difficult. The review also indicated that single interventions may or may not be as effective
as multifaceted interventions and there is no relationship between the number of interventions and the
effect of the interventions.424

All of the above strategies may therefore be considered and used where appropriate for implementation
of the Clinical Guidelines for Stroke Rehabilitation and Recovery. Health professionals are encouraged to
identify the barriers and facilitators to evidence-based care within their environment when determining
the best strategy for local needs. Implementation of the Guidelines may be supported by existing
resources and networks. These include: 

• the Stroke Services in Australia report, which outlines how stroke services may be organised in
different parts of Australia and the resources that may be needed to do this (available at
www.strokefoundation.com.au); 

• the Stroke Care Pathway, which provides a checklist addressing key processes of care as outlined in both
documents (Acute, and Rehabilitation and Recovery) and a guide to developing local protocols; and 

• the Australasian Stroke Unit Network: comprising health professionals from acute and post-acute
settings across Australasia from different disciplines who are interested in stroke care 
(see www.asun.com.au).

Priorities for Research 

The guidelines reflect the current evidence base and its limitations. For some interventions, there is good
evidence for or against their use; however, many other interventions in current use are not discussed
because there is neither good quality evidence on their effectiveness, nor sufficient consensus in the field
concerning their potential benefits. The substantial gaps in the evidence base highlight the need for
practitioners to build quality research studies into their clinical practice. 

Currently there is more research focussed at the impairment level of function than at the levels of activity
and participation. Although no consistent link has been demonstrated between impairment, activity and
participation, a clearer association may become evident with further research. This document highlights
the lack of research to date based at the level of participation and further research is particularly needed
at this level, to complement and extend the existing and projected impairment-level research. 

Research is also needed to assist our understanding of how to maximise brain recovery, minimise stroke
impact (both at an individual and societal level), and best regain function and quality of life by adaptive
processes. Further research is also vital regarding models of service delivery for rural and remote areas, as
well as economic implications and socioeconomic implications of stroke rehabilitation and recovery. 

Areas in which research is particularly needed include (but are not limited to): 

• peer support interventions 

• self management strategies specific to stroke 

• driving assessment and training 

57



• interventions for returning to work 

In addition, further research regarding processes of care should include: 

• post-discharge follow up services 

• certain components of stroke units eg. early mobilisation, inpatient stroke care coordinator 

• respite care 

• pre-discharge needs assessment 

Further evidence at an impairment and activity level is needed for interventions to address: 

• shoulder pain in stroke 

• cognitive difficulties (attention, concentration and memory) 

• agnosia 

• apraxia/dyspraxia 

• dyspraxia of speech 

• dysarthria 

• bladder function 

• mood 
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APPENDIX 3: USEFUL WEBSITES
The following are recommended websites that provide evidence-based information regarding stroke care. 

• Australasian Cochrane Centre www.cochrane.org.au

• Evidence-Based Review of Stroke Rehabilitation www.ebrsr.com

• National Stroke Foundation www.strokefoundation.com.au

• New Zealand Guideline for Management of Stroke www.nzgg.org.nz

• Occupational Therapy Systematic Evaluation of Evidence www.otseeker.com

• Physiotherapy Evidence Database (PEDro) www.pedro.fhs.usyd.edu.au/index.htm

• Psycbite (Psychological database for Brain Impairment 
Treatment Efficacy) www.psycbite.com

• PsycINFO www.psycinfo.com

• Royal College of Physicians Stroke Guidelines www.rcplondon.ac.uk/pubs/books/stroke

• Scottish Intercollegiate Guidelines Network (SIGN)
Stroke Guidelines www.sign.ac.uk (Guideline 64)

• Stroke Information Directory www.stroke-info.com

• Stroke Therapy Evaluation Program (STEP) www.effectivestrokecare.org
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GLOSSARY AND ABBREVIATIONS

Glossary of terms 

Activities of daily living: The basic elements of personal care such as eating, washing and showering,
grooming, walking, standing up from a chair and using the toilet.

Activity: The execution of a task or action by an individual. Activity limitations are difficulties an
individual may have in executing activities.

Agnosia: The inability to recognise sounds, smells, objects or body parts (other people’s or one’s own)
despite having no primary sensory deficits.

Aphasia: Impairment of language, affecting the production or comprehension of speech and the ability
to read and write.

Apraxia: Impaired planning and sequencing of movement that is not due to weakness, incoordination,
or sensory loss.

Atrial fibrillation: Rapid, irregular beating of the heart.

Augmentative and alternative communication: Non-verbal communication, eg. through gestures or
by using computerised devices.

Central post-stroke pain: An unpleasant burning, lancinating, or pricking sensation that is generated by
a lesion or dysfunction within the central nervous system that was caused by stroke.

Continuous positive airway pressure: A treatment for sleep apnoea which keeps the airways open by
the constant delivery of pressurised air through a nasal mask or pillow.

Conventional therapy: any therapy provided to participants that comprises of the usual or routine care
within a particular clinical trial. Conventional care is often provided to both groups to control for
variations in care (eg. Therapy A v Therapy A+B) as it may be impractical to provide a suitable placebo. 

Deep vein thrombosis: Thrombosis (a clot of blood) in the deep veins of the leg, arm, or abdomen.

Disability: A defect in performing a normal activity or action (eg, inability to dress or walk).

Dysarthria: Impaired ability to produce clear speech due to the impaired function of the speech muscles.

Dysphagia: Difficulty swallowing.

Dysphasia: Reduced ability to communicate using language (spoken, written or gesture).

Dyspraxia of speech: Inability to produce clear speech due to impaired planning and sequencing of
movement in the muscles used for speech.

Enteral tube feeding: Delivery of nutrients directly into the intestine via a tube.

Executive function: Cognitive functions usually associated with the frontal lobes including planning,
reasoning, time perception, complex goal-directed behaviour, decision making and working memory.

Family support / liaison worker: A person who assists stroke survivors and their families to achieve
improved quality of life by providing psychosocial support and information referrals to other stroke
service providers.

Homonymous hemianopia: A loss of the visual field to one side of the body, affecting both eyes. 

Ideation apraxia: A disturbance of voluntary movement characterised by the incorrect use of objects
due to impaired conceptual understanding regarding their appropriate use. 

Ideomotor apraxia: The impaired ability to execute voluntary movements in a smooth, spatially accurate
and correctly timed manner. 
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Impairment: A problem in the structure of the body (eg loss of a limb) or the way the body or a body
part functions (eg, hemiplegia). 

Infarction: Death of cells in an organ (eg, the brain or heart) due to lack of blood supply. 

Inpatient stroke care coordinator: A person who works with people with stroke and with their carers
to construct care plans and discharge plans and to help coordinate the use of health care services during
recovery in hospital. 

Interdisciplinary team: The entire rehabilitation team, made up of doctors, nurses, therapists, social
workers, psychologists etc. 

Ischaemia: An inadequate flow of blood to part of the body due to blockage or constriction of the
arteries that supply it. 

Motor relearning approach: An approach that uses active practice of context-specific motor tasks with
appropriate feedback to promote learning and motor recovery. 

Neglect: The failure to attend or respond to, or make movements towards one side of the environment. 

Obstructive sleep apnoea: a condition in which airflow to the upper airways becomes restricted
during sleep. 

Orthopaedic approach: Corrective exercises based on orthopaedic principles related to the contraction
and relaxation of muscles, with the emphasis placed on regaining function by compensating with the
unaffected limbs. 

Participation: Involvement in a life situation. 

Participation restrictions: are problems an individual may experience in involvement in life situations. 

Percutaneous endoscopic gastrostomy: A form of enteral feeding in which nutrition is delivered via a
tube that is surgically inserted into the stomach through the skin. 

Phonological deficits: Language deficits characterised by impaired recognition and/or selection of
speech sounds. 

Pulmonary embolism: Blockage of the pulmonary artery (which carries blood from the heart to the
lungs) with a solid material, usually a blood clot or fat, that has travelled there via the circulatory system. 

Rehabilitation: Restoration of the disabled person to optimal physical and psychological functional
independence. 

Risk factor: A characteristic of a person (or people) that is positively associated with a particular disease
or condition. 

Self-management: A process in which the person with stroke engages in activities that protect and
promote health; monitors and manages any signs or symptoms of stroke and other illness; manages
the impact of stroke; and adheres to treatment regimes as discussed and agreed upon with those
assisting in care. 

Spasticity: a motor disorder characterised by a velocity-dependent increase in tonic stretch reflexes
(muscle tone) with exaggerated tendon jerks resulting from hyperexcitability of the stretch reflex as one
component of the upper motor neuron syndrome. 425

Stroke unit: A section of a hospital dedicated to comprehensive rehabilitation programs for people with
a stroke. 
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Stroke: Sudden and unexpected damage to brain cells that causes symptoms that last for more than 24
hours, in the parts of the body controlled by those cells. It happens when the blood supply to part of the
brain is suddenly disrupted, either by blockage of an artery or by bleeding within the brain. 

Task-specific training: Training that involves repetition of the task or part of the task. 

Transient ischaemic attack: Stroke-like symptoms that last less than 24 hours. While TIA is not actually
a stroke, it has the same cause. A TIA may be the precursor of a stroke, and people who have had a TIA
require urgent assessment and treatment to prevent stroke. 

Abbreviations 

AAC: Augmentative and alternative communication 

ADL: Activities of daily living 

CPAP: Continuous positive airway pressure 

CPSP: Central post stroke pain 

DVT: Deep vein thrombosis 

EMG: Electromyogram/electromyography 

ES: Electrical stimulation 

ESD: Early supported discharge 

EWG: Expert Working Group 

NDT: Neuro-developmental therapy 

NHMRC: National Health and Medical Research Council 

OSA: Obstructive sleep apnoea 

OT: Occupational therapist

PE: Pulmonary embolism 

PEG: Percutaneous endoscopic gastrostomy 

RCT: Randomised controlled trial 

STAIR: Stroke transition after inpatient care 

STEP: Stroke Therapy Evaluation Program 

TIA: Transient ischaemic attack 
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