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Executive Summary

In 2014, SARRAH released a report investigating the 
impact of allied health professionals on improved health 
outcomes for patients in Australia. 
The current report follows on from this initial 
work with the aim to look at the Australian health 
system and costs specific to it. To achieve this 
objective, the published literature was searched 
to provide evidence of the current allied health 
professional workforce in Australia and their 
impact on the health of their patients with 
diabetes, osteoarthritis and stroke. 

Within the Australian system, allied health 
professionals comprise an important part of 
patient care and their role emphasised in the 
treatment guidelines for diabetes, osteoarthritis 
and stroke. Through the Medicare system codes 

billing for allied health services is available, many 
allied health professionals work in private practice, 
although this is less likely in rural and remote 
populations. Many allied health professionals work 
within major cities and large regional centres, 
however, with the exception of Aboriginal and 
Torres Strait Islander health workers, the number 
decrease with remoteness of the geographical 
area.

The treatment of patients with diabetes and the 
potential long term complications when HbA1c 
(glycated haemoglobin) is uncontrolled is a costly 
burden on the Australian health system with the 
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average cost of Type I diabetes estimated at $570 
million and Type 2 diabetes at $6 billion (Baker 
IDI, 2012). Studies found in the report identified 
interventions for gestational diabetes, Type II 
diabetes control programs as well as pharmacist 
intervention programs aimed at HbA1c control. 
Within the included studies, roles in the treatment 
of patients with diabetes included Aboriginal 

health workers, diabetes educators, dietitians, 
podiatrists, psychologists, exercise physiologists, 
pharmacists and physiotherapists. The main 
outcomes for economic evaluation that can 
be costed with relation to diabetes involve 
the avoidance of negative outcomes such as 
cardiovascular disease, advanced eye disease, 
kidney disease and amputations.

Figure E.1. Registered Allied Health professionals by geographical area in 2013 
based on FTE rates per 100,000 of population (AIHW, 2012).
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Osteoarthritis also provides a large burden to 
the Australian system being a major cause of 
early retirement and disability (AIHW, 2014). 
Health system interventions were identified 
and these showed an impact in the reduction 
of hip and knee replacements as well as 
improvements in pain and activity scores. The 
studies identified included the treatment in 
osteoarthritis by physiotherapists, occupational 
therapists, dietitians, psychologists, social 
workers, pharmacists, exercise physiologists 
and podiatrists. The main economic outcomes 
for osteoarthritis are hip and knee replacement 
surgeries and many of the other outcomes are 
surrogate endpoints which are difficult to cost.

With regard to stroke, the focus of the report was 
on the impact of allied health professionals in the 
recovery and rehabilitation post-stroke as well as 
prevention of secondary stroke. Stroke has been 
identified as costing the Australian economic 

approximately $5 billion a year, including $3 
billion in lost productivity and $1 billion in 
lost wages (Deloitte Access Economics, 2014). 
Studies identified within the literature showed a 
positive impact of stroke units which encompass 
a multidisciplinary team and one study 
specifically looked at speech pathology and its 
impact on dysphagia. Allied health professionals 
included in multidisciplinary teams included 
dietitians, occupational therapists, pharmacists, 
physiotherapists, psychologists, speech 
pathologists and social workers. Outcomes for 
stroke that able to be costed in economic analysis 
included the outcome of stroke on patient 
residence at discharge (residential aged care 
facility) as well as the development of aspiration 
pneumonia.

Using the data identified in the literature, a 
significant number of negative health outcomes 
were avoided when patients are treated by allied 

Figure E.2 Number of 
events avoided annually  
as a result of allied health 
interventions
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health professionals. For Type II diabetes, the 
highest number of negative health events avoided 
by keeping HbA1c levels under control is end 
stage kidney disease. Reductions in negative 
health outcomes for osteoarthritis were seen in 
both hip and knee replacement surgeries and in 
stroke, the reduction was seen in discharge to a 
residential aged care facility (Figure E.2). 

The potential annual savings to the Australian 
healthcare budget from the implementation of 
allied health interventions ranges from 5.1 million 
to 77.9 million across the range of outcomes  
targeting type II diabetes, osteoarthritis and 
post-stroke populations (Figure E.2). The largest 
potential annual savings ($77.9 million) were 
related to the prevention of kidney complications 
in patients with type II diabetes as a result of 
reduce HbA1c by 1%.

Other sizeable savings ($28.2million) were 
related to the prevention of hip replacements 
in patients with osteoarthritis as a result of the 
Osteoarthritis Chronic Care Program (OACCP) 
program which included a multidisciplinary 
team of physiotherapist, podiatrists, orthoptists, 
dietitian and the implementation of mobility 
aids to improve clinical outcomes such as pain, 
mobility, and functionality for patients with OA. 
Another large contributor to potential savings 
($22.6million) were related to the reduction in 
number of patients discharged to residential age 
care facilities (i.e. nursing home/rehabilitation/
hostel facilities) as a result of a dedicated stroke 
unit including the early use (within 48 hours) of 
occupational therapist, speech pathologist and 
physiotherapist.

Figure E.3. Potential annual savings to the Australian healthcare budget due to 
allied health interventions targeting type II diabetes, osteoarthritis and post-
stroke populations
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The results of the report show the role of allied 
health professionals in the treatment of patients 
with diabetes, osteoarthritis and stroke. Guidelines 
for each of these diseases included a high reliance 
on allied health participation. There are some 
limitations to the current analysis which include 
the use of randomised controlled trials, and where 
available conference abstracts which lack the 
available data to evaluate. Much of the evidence 
reported were based on multidisciplinary teams 
which included primary health professionals 
(GP and nurses) as part of the intervention.  The 
impact of these studies were analysed as one 
whole intervention and there was no analysis 
completed on the individual roles performed 
specifically by allied health professionals. 

Additionally the focus of the study was on the 
treatment of the three conditions identified 
rather than on the preventive role allied health 
professionals can play and the associated savings 
with this prevention. Keeping this in mind, the 
data contained within the report is likely an 
underestimate of benefit.

With respect to economic impacts, the cost-
benefit analyses of allied interventions was limited 
to three patient populations (type II diabetes, 
osteoarthritis and post-stroke) where there was 
sufficient evidence of improve outcomes. A 
number of adjustments were made to the data 
in completing the analyses, particularly relating 
to estimating the baseline number of event (e.g. 
proportion of hip/knee replacements attributable 
to OA) on which the treatment effect of the 
interventions (i.e. risk reduction) was applied. 
Furthermore some of the data used in the 
analyses are dated, however this is likely to result 
in conservative estimate given that number of 
baseline events are likely to increase over time. 
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In 2014, SARRAH released a report investigating 
the improved outcomes for patients when allied 
health professionals were included in patient 
care (DeCourcy, 2014).  This report revealed that 
Australians with three common health conditions 
– stroke, diabetes and osteoarthritis – could avoid 
surgery or recover more quickly if they had access 
to multidisciplinary teams of health professionals. 
The report reviewed programs involving allied 
health professionals and found reductions in 
diabetic limb amputations and incidence of 
diabetes, a reduction in surgical interventions 
in patients with osteoarthritis identified for joint 

replacement surgery and the prevention of 
emergency presentations and admissions for 
stroke patients, all with the input of various allied 
health professionals. 

The purpose of the current report is to build 
on the work started by DeCourcy (2014) and 
determine the impact on health costs when allied 
health professionals are included in the treatment 
of patients with osteoarthritis, diabetes and stroke. 

Background, purpose and 
structure of this report
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• Chapter 1 outlines the use of allied health 
professions in Australia

• Chapter 2 describes the methods used in the 
report to identify evidence of the impact of 
allied health professionals in the treatment of 
diabetes, stroke and osteoarthritis

• Chapter 3 looks at the impact of diabetes 
in Australia. This chapter then outlines 
the evidence found for different allied 
health professionals and the impact these 
interventions have on health outcomes and 
associated costs

• Chapter 4 reports on osteoarthritis in 
Australia and concentrates on the impact 
of knee and hip osteoarthritis. A report on 
evidence for the impact of allied health 
professionals is discussed and health 
outcomes and costs explained

• Chapter 5 discusses allied health 
professionals in patients post-stroke and 
their role in the recovery and avoidance 
of secondary strokes and other adverse 
outcomes. Costs associated with these 
interventions are outlined

• Chapter 6 presents economic analyses using 
the outcomes identified in the earlier parts of 
the report and are discussed. 

 Throughout this document, where possible, each of these chronic health conditions will also be 
discussed in terms of rural and remote locations and also with a separate discussion surrounding 
Aboriginal and Torres Strait Islander populations. 

The remainder of the report outlines the following information:
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Allied Health in Australia

Allied health professionals (AHPs) are defined 
by SARRAH as health professionals other than 
doctors and nurses. There is no nationally 
agreed upon definition of which professions are 
classified as allied health and the professions 
included as allied health differ across professional 
organisation and state governments in Australia 
(See Appendix 1). Only psychology, occupational 
therapy, pharmacy and physiotherapy were 
included as allied health professions by all groups 
while audiology, exercise physiology, podiatry, 
prosthetics and orthotics, social work and speech 
pathology were included in all but one group’s 
definition of allied health. 

The Australian Allied Health Forum has endorsed 
the definition of allied health professionals as: 
Allied Health Professionals (AHPs) are qualified to 
apply their skill to retain, restore or gain optimal 

physical, sensory, psychological, cognitive, social 
and cultural function of clients, groups and 
populations. Allied health professionals hold 
nationally accredited tertiary qualifications (of 
at least Australian Qualifications Framework 
(AQF) Level 7 or equivalent), enabling eligibility 
for membership of their national self-regulating 
professional association or registration with their 
national board. The identity of allied health has 
emerged from these allied health professions’ 
client focused, inter-professional and collaborative 
approach that aligns them to their clients, 
the community, each other and their health 
professional colleagues (Australian Allied Health 
Forum, 2014).

AHPs comprise an important and often vital part 
of multidisciplinary teams and can be involved 
in managing and treating patients in both the 
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acute health and community settings. Hospitals 
are staffed by AHPs who treat patients in both 
inpatient and outpatient settings.  Within the 
community setting, the Department of Health has 
assigned Medicare Provider Numbers and eligible 
services for some AHPs under the People with 
Chronic or Complex Needs MBS numbers (items 
10950 to 10970). AHPs able to claim under the 
Chronic or Complex Needs program are outlined 
in Table 1. These plans allow patients with chronic 
disease to be managed in the community or 
in a residential aged care facility by a team of 
professionals under the guidance of the GP and 
allow a Medicare rebate of up to five services per 
patient each calendar year. Eligibility criteria for 
each AHP are presented in Appendix 2. Including 
these items on the MBS has been acknowledged 
as a step towards dealing with chronic and 
complex needs patients, particularly in the fight 
against diabetes related foot disease (Bergin et al, 
2012), however the cap limit does mean the use 
of these services compete for funding. 

Outside the Chronic care program, other 
programs allow MBS funding for AHPs. The 
Group M11 codes can be used by similar groups 
of health professionals as those outlined in 
Table 1 for allied health services for Indigenous 
Australians who have a health check and the 
group 11.1 codes are for follow up health services 
for the same population. Additional MBS codes 
are available for AHPs for specific services in 
specific populations outside the chronic care 
area. For example, psychologist consultations 
for provision of autism, pervasive developmental 

disorder or disability services, and audiologists 
have numbers for diagnostic procedures and 
investigations and social workers have numbers 
for attendances at case conferences by consultant 
psychiatrists and Australian Defence Force post-
discharge GP health assessments (www.mbs.gov.
au).

Cant et al (2011) used billing data for the Medicare 
Chronic Disease Management program and 
compared the 13 AHPs available to have costs 
subsidised by Medicare. The most utilised services 
in 2008-2009 were podiatry, physiotherapy, 
dietetics, chiropractic, speech pathology, exercise 
physiology and diabetes education. Podiatry, 

Table 1. Eligible allied health provides for the People with Chronic or 
Complex needs MBS items

Allied Health Profession MBS item numbers

Aboriginal Health Workers or Aboriginal and 
Torres Strait Islander Health Practitioners 

Item 10950 

Audiologists Item 10952

Chiropractors Item 10964

Diabetes Educators Item 10951

Dietitians Item 10954

Exercise Physiologists Item 10953

Mental Health Workers* Item 10956

Occupational Therapists Item 10958

Osteopaths Item 10966

Physiotherapists Item 10960

Podiatrists Item 10962

Psychologists Item 10968

Speech Pathologists Item 10970

* Includes Aboriginal health worker or Aboriginal and Torres Strait Islander 
Health Practitioners, mental health nurses, occupational therapists, 
psychologists and some social workers.  Department of Health: http://www.
health.gov.au/internet/main/publishing.nsf/content/health-medicare-health_
pro-gp-pdf-allied-cnt.htm
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physiotherapy and dietetics were the most used 
allied health professions based on the Medicare 
numbers. Interestingly, the use of AHPs differed 
between states. For example, physiotherapy 
was high in NSW, low in Western Australia and 
Tasmania and very low in the Northern Territory 
and the ACT. Further, diabetes education services 
that were billed showed high in the Northern 
Territory and Victoria but low in NSW, Western 
Australia and the ACT.

Accessing allied health has also been shown to 
differ based on gender and underlying health 
problems. Foster et al (2013) examined data 
from an ABS study which included 15 779 adult 
respondents and examined access to allied health 
between 2007 and 2008. Women were consistently 
more likely to have visited an allied health service 
than men and the size of this gap increased in 
older age groups.  People with diabetes were 
most likely to make use of allied health services 
with 64% of ‘other diabetes’ patients having seen 
an allied health professional and 52% with type 
2 diabetes having done so. Visits to a dietitian 
were made by 52.5% and 38.3% of patients with 
‘other diabetes’ and type 2 diabetes respectively 
compared with 10% of patient who had other 
chronic conditions and only 2% of people without 
a chronic disease. In both groups with diabetes, 
approximately 20% had seen a podiatrist and 16% 
had seen a physiotherapist. The data for patients 
with back pain and other back problems found 
that 31.2% of those with arthritis had accessed 
allied health services in the past year. 

Appendix 3 outlines the number of referrals made 
by GPs participating in the BEACH project over the 
past 12 months for diabetes, gestational diabetes, 
osteoarthritis and stroke (http://sydney.edu.au/
medicine/fmrc/beach/, accessed 28/8/2015). The 
highest number of referrals made for patients with 
diabetes was to a podiatrist/chiropodist (29.2%) 
followed by a nutritionist/dietitian referral (13.9%). 
Other allied health professional referrals for 
patients with diabetes included diabetes education 
(11.1%), optometrist (6.0%), exercise physiologist 
(2.1%) and physiotherapy (1.6%). The most 
common referral for gestational diabetes was to an 
obstetrician (28.3%) but referrals were also made 
for diabetes clinic (24.7%) and diabetes education 
(9.6%) as well as dietetics and nutrition (4.2%). For 
patients with osteoarthritis, the highest proportion 
of referrals were made to an orthopaedic surgeon 
(42.1%) followed by physiotherapy (29.3%), 
podiatrist/chiropodist (7.6%) and rheumatology 
(4.8%). The highest number of referrals from GPs 
for stroke patients was to a neurologist (23.9%) 
and the emergency department (16.1%). For 
patients post-stroke, rehabilitation (16.0%) and 
occupational therapy (7.8%) were the highest 
referral rates. These data show the high level of 
input of AHPs into the treatment of patients with 
each of these conditions.
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Rural and remote 
Australia and allied health 
professionals
Classification of Australian geographic locations 
has been completed by the ABS Australian 
Statistical Geography Standard (ASGS) into 
remoteness area. The Remoteness Areas (RAs) 
divide Australia into broad geographic regions 
that share common characteristics of remoteness 
for statistical purposes. The Remoteness Structure 
divides each state and territory into several 
regions on the basis of their relative access 
to services. There are six classes of RA in the 
Remoteness Structure: Major Cities of Australia, 
Inner Regional Australia, Outer Regional Australia, 
Remote Australia, Very Remote Australia and 
Migratory (ABS, ASGS, 2015). 

Based on these classifications, AIHW reported 
the distribution of people employed in 11 allied 
health professions in 2012 across the remoteness 
areas (Table 2). This report showed the high 
proportion of AHPs employed in major cities 
when compared to the other remoteness area 
categories. With the exception of Aboriginal and 
Torres Strait Islander health practitioners, more 
than 75% of all AHPs worked in major cities. 
This is not surprising given the employment 
opportunities available in major hospitals as well 
as the high volume of patients in these more 
populated areas for those in private practice. 

The notable difference in the availability of health 
care services between metropolitan and regional 
and remote areas of Australia is also apparent 
in the distribution of AHPs in Australia. Data has 
shown that the regional and remotes areas of 
Australia have fewer full time equivalent (FTE) 
AHPs per 100,000 population than the major 
cities with the exception of Aboriginal and Torres 
Strait Islander health practitioners (Figure 1). 
The lack of access to services may mean that 
rural and remote patients will be forced to travel 
to larger regional or city areas for treatment, a 

Table 2.  Allied health professionals by remoteness areaa in Australia, 
2012

Allied Health Profession MBS item numbers

Aboriginal Health Workers or Aboriginal and 
Torres Strait Islander Health Practitioners 

Item 10950 

Audiologists Item 10952

Chiropractors Item 10964

Diabetes Educators Item 10951

Dietitians Item 10954

Exercise Physiologists Item 10953

Mental Health Workers* Item 10956

Occupational Therapists Item 10958

Osteopaths Item 10966

Physiotherapists Item 10960

Podiatrists Item 10962

Psychologists Item 10968

Speech Pathologists Item 10970

Source: Adapted from AIHW (2012); Percentages may not add up to 100% 
due to inadequate reporting of state or territory.
a derived from remoteness area of main job where available; otherwise 
remoteness area of principal practice is used as a proxy. If principal practice 
details are unavailable, remoteness areas of residence is used. Records with no 
information on all three locations are coded ‘not stated’.
b includes migratory areas
c includes workers who did not stated or adequately decribe their state or 
territory and those who were overseas.
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cost which is largely borne by the patient (NRHA, 
Fact Sheet, 2014). The lack of availability of 
AHPs in rural and remote areas may also impact 
the likelihood of medical practitioners referring 
patients due to the perception of difficulty of 
access and cost.

A comparison of the MBS claims between GPs 
and allied health services across remoteness 
areas is shown in Figure 2. There is a large 
difference between GP visits and allied health 

services is great with GP Medicare benefits being 
substantially more likely to be paid to GPs than 
AHPs with over 90% of MBS spending across all 
remoteness areas being paid to GP consultations. 
This difference becomes larger as the patients 
move away from the large cities and into more 
remote areas where in 98% of the services paid 
for by the MBS were GP consultations compared 
with 2% of allied health professionals. While these 
data do show a large discrepancy, they need to be 

Figure 1. Registered allied health professionals by geographical area in 2013 
based on FTE rates per 100,000 of population (AIHW, 2012).
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taken in the context that all general practitioner 
services are paid through Medicare while a large 
proportion of allied health services are not paid 
for through the MBS system. In this sense the 
number of allied health services overall will be 
underestimated. Despite this, the data clearly 
show that allied health services provided through 
the MBS do decrease based on remoteness areas.

 

Differences in indigenous and non-indigenous 
population based on remoteness area are clearly 
seen (Figure 3). Of the 669,881 indigenous 
persons in Australian 34.8% live in major 
cities compared with 71.3% of non-indigenous 
persons and represents less than 2% of the total 
population living in major cities. 

The differences are seen in the remaining 
categories of remoteness areas except in each 
of these areas, there are a higher proportion of 
indigenous persons living in these areas. In very 
remote communities, the indigenous population 
make up almost half of the total population 
(45%) which is the highest proportion across all 
remoteness areas. The cost of service delivery 
to regional, remote and very remote locations is 
likely to be greater, due to reduced economies 
of scale, high transportation costs and higher 
wages or allowances to attract staff to remote 
locations (Steering Committee for the Review of 
Government Service Provision, 2014). 

 

Figure 3. Indigenous and non-indigenous populations by 
remoteness area, 2011 (AIHW, 2015).
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The high proportion of Indigenous people living in 
rural remote areas has been cited as a potential 
determinant of poorer health outcomes in these 
populations (Simpson, 2009).  While deaths due 
to heart disease, cancer, diabetes and respiratory 
disease remain issues for all Aboriginal people, 
Aboriginal people living in Western Australia have 
been shown to experience higher rates of mortality 
and hospitalisation than those living in metropolitan 
areas (Health Department of WA, 2009). Simpson 
(2009) reports data from the Fred Hollows 
Foundation that the differences in the health 
outcomes between metropolitan and rural/remote 
populations in WA could be a result of the following:
• fresh food costing between 150-180% 

of capital city prices in some remote 
communities;

• education, numeracy and literacy levels being 
significantly lower in many Aboriginal than 
non-Aboriginal communities;

• basic health services being non-existent or not 
accessible to many Aboriginal people residing 
outside metropolitan and regional areas;

• lower employment availability, skill mix may 
not be suitability for employment options, or 
distances to employment may be too great to 
justify.

Access to health services is an issue for Indigenous 
Australian living in remote communities. In 2006, 
just one in ten people were in a community which 
had a hospital. However, three-quarters (75%) of 
people in remote Indigenous communities had an 

Aboriginal Health Care Centre or other community 
health centre located in their community. All 
people in communities with a population of 1,000 
or more had either an Aboriginal Health Care 
Centre or community health centre located in their 
community, and 34% had a hospital. In contrast, 
32% of people in communities of less than 200 
people had either an Aboriginal Health Care 
Centre or community health centre located in their 
community and less than 1% had a hospital. Most 
people living in communities (of at least 50 people) 
located 10 kilometres or more away from the 
nearest hospital had access to a nurse on a daily 
basis (77%). Only one in five (20%) had access to 
a doctor this frequently, however a further 41% 
had access to a doctor weekly or fortnightly. About 
3% of people were able to access a doctor in their 
own community less than once every three months 
(ABS, 2008: http://www.abs.gov.au/AUSSTATS/
abs@.nsf/Lookup/4102.0Chapter9202008 
accessed 4/9/2015).

Access to all health providers decreases based 
on geographical isolation and this is also true 
when examining the rates of employed AHPs in 
these areas. The lack of availability of allied health 
professionals may mean that physicians are less 
likely to provide referrals and patients are less 
likely to attend if they are referred. The deficit in 
representation of allied health professionals in rural 
and remote communities is noticeable in FTE rates 
and provides an estimate of the scope of potential 
disadvantage in relation to health outcomes felt by 
these communities. 
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Methodology

Comprehensive literature reviews were completed 
searching EMBASE and the Cochrane database as 
well as search of grey literature including, relevant 
government, non-government organisations and 
disease-specific group websites. The purpose of the 
searches was twofold:

1. To locate the evidence for outcomes associated 
with the input of AHPs in diabetes, stroke and 
osteoarthritis treatment and;

2. To identify appropriate sources of Australian 
epidemiology and cost data for diabetes, stroke 
and osteoarthritis. 

Initially the search will aim to find published 
randomised controlled trial (RCT) data that are 
Australian-based as these will most accurately 
reflect the Australian guidelines for treatment and 
the place in which AHPs provide input. The studies 
examining the impact of AHPs will be summarised 
and combined where possible and the impact on 
risk will be applied to the relevant health outcomes. 
Where RCT data are not available, Australian data 

of other levels of evidence particularly larger Area 
Health based program, such as those identified 
in the original report will be described and data 
from the Cochrane library of systematic reviews 
will also be sourced. Data on costs will be sourced 
from Australian data sources, however, where 
baseline risk variables are not available in Australian 
populations, they will be sourced elsewhere. 

The economic impact of allied health interventions 
is evaluated in a series of cost-benefit analyses. 
Cost-benefit analysis was only completed from the 
perspective of the Australian health care system, 
including interventions that reported measurable 
outcomes, for which rigorous peer reviewed efficacy 
data was available. The financial impact of the 
interventions is estimated as a function of the 
treatment effect intervention (i.e. risk reduction 
of events), number events at baselines and the 
cost of the events avoided. The net financial 
impact is conducted using a ‘world with’ vs ‘world 
without’ approach (i.e. with intervention vs without 
intervention).
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Diabetes

Burden of disease
Diabetes represents a major health challenge in 
Australia. Diabetes Australia estimates almost 
1.1 million Australians currently have diagnosed 
diabetes. This includes:

117,442 people with type 1 diabetes 

1,005,624 people with type 2 diabetes 

31,194 women with gestational diabetes (NDSS 
Geospatial Map, 2015).

The prevalence of diabetes differs between 
states and territories within Australia and within 
the geographical areas of each state (Figure 4). 
When comparing states, South Australia had 
the highest prevalence of diabetes with 5.8% of 
the population being registrants with the NDSS 
followed by the Northern Territory (5.6%) and 
Tasmania (5.3%). South Australia also had the 
Federal Election Area with the highest prevalence 
of diabetes (Grey: 7.5%) while the Northern 
Territory had the highest prevalence in a state 
federal election zone (Barkly: 9.5%). 

Figure 4. Prevalence of diabetes for 
each Australian state and territory 
and the federal and state electorate 
with the highest diabetes prevalence 
in each state or territory (data from 
NDSS geospatial map, 2015). 

WA: 4.4%
FED: CANNING: 5.4%
STATE: GERALDTON AND CENTRAL 
WHEAT BELT: 6.0%

NT: 5.6%
FED: LINGIARI: 6.2%
STATE: BARKLY: 9.5%

QLD: 4.5%
FED: HINKLER: 6.5%
STATE: MARYBOROUGH: 7.2%

NSW: 5.2%
FED: CHIFLEY: 7.4%
STATE: SOUTH COAST: 7.9%

SA: 5.8%
FED: GREY: 7.5%
STATE: FROME: 8.6%

VIC: 5.0%
FED: MALLEE: 6.2%
STATE: THOMASTOWN: 7.5%

ACT: 4.0%
FED: CANBERRA: 4.6%
STATE: BRINDABELLA 4.8%

TAS: 5.3%
FED: BRADDON AND LYONS: 5.7%
STATE: LYONS (APSLEY) AND DENISON: 6.1%



24 | SARRAH Report 2015

In each state or territory there were areas 
identified which had prevalence rates higher 
than the state average indicating the burden of 
diabetes is not evenly distributed. 

The management of diabetes, insulin, blood 
testing is a cost associated with diabetes but 
so are the costs associated with treating the 
complications.  Baker IDI reported the total annual 
cost for patients with Type 1 diabetes at $570 
million (2009) and $6 billion (2003) for Type 2 
diabetes. Once the patient develops complications 
related to their diabetes the average cost per 
Type 1 patient rises from $3468 to $16698 and 
in Type 2 patients from $4025 to $9645 (Baker 
IDI, 2012). Magliano et al (2008) estimate that a 
45 year old person with diabetes can expect to 
live 6 years less than a person free of diabetes. 
One report suggests that the used of diabetes 
education is cost effective (Deloitte Access 
Economics, 2014) with an estimated of saving of 
$6.1 billion per annum if all patients with diabetes 
were covered by diabetes education. 

Indigenous Australians are 3 times more likely 
to develop type 2 diabetes compared with non-
indigenous Australians and among indigenous 
Australians, those living in remote areas are more 
likely to have diabetes than those living in non-
remote areas and women are more commonly 
affected than men (Minges et al, 2011). 

In 2012-13, 11% of indigenous adults had 
diabetes while a further 4.7% were at risk of 
developing diabetes (AIHW, 2015). It has been 
reported that amongst older adults in many 
indigenous communities, diabetes has become 
the norm, and many families have at least one 
person on dialysis due to diabetes-related kidney 
disease (Baker IDI report, 2012).  

Indigenous people experience much higher rates 
of avoidable hospital admissions from chronic 
diseases and one of the reasons for this is the 
last of access to effective primary care services 
(Johnson et al, 2015) and diabetes was listed as 
an underlying or associated cause of death in 1 in 
5 (20%) indigenous deaths (AIHW, 2015).

A retrospective examination of data of pregnant 
women in Western Australia found that the 
presence of gestational diabetes during pregnancy 
increased the likelihood of perinatal complications 
for all women regardless of where they were 
Australian born, culturally and linguistically 
diverse (CALD) or non-CALD (van Katerfeld et al, 
2011).
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Complications of diabetes: treatment and costs
Macrovascular complications of diabetes include 
coronary artery disease, cerebrovascular disease 
and peripheral arterial disease. These can occur 
together in the same person. Microvascular 
disease relates to disease of the smaller blood 
vessels which are present in nephropathy, 
retinopathy and neuropathy (National Evidence-
Based Guidelines on Secondary Prevention of 
Vascular Disease, 2015). 

The complications of diabetes are the main areas 
of cost associated with diabetes rather than 
the actual costs of insulin and management of 
HbA1c. The costs of macro and micro vascular 
complications have been estimated previously in 
the literature. For example, as part of the AusDiab 
group, Clarke et al (2008) modelled that for a 
man aged 60 years, the average costs on the 
year the event first occurred were: amputation 
$20,416; nonfatal myocardial infarction $11,660; 
nonfatal stroke $14,012, ischaemic heart disease 
$12,577, heart failure $15,530, renal failure 
$28,661 and chronic leg ulcer $15,413.

Lazzarini et al (2012) presented evidence rating 
the main four areas of complications associated 
with diabetes (Table 3). Cardiovascular disease 
was related to the highest number of deaths 
of the four complications but diabetic related 
kidney disease was responsible for the greatest 
number of hospital admissions. Diabetic related 
foot disease had the longest hospital length of 
stay predominantly due to lower limb amputation. 

For rural and remote Australians, diabetes is one 
of the strongest differentials for causes of death 
between working-age rural and metropolitan 
women and hospitalisation rates due to diabetes 
are higher in rural and remote areas (Lee et al, 
2001). 

Blindness
Individuals with diabetes are at increased risk 
of eye disease. Diabetic retinopathy only occurs 
in people with diabetes and is found in one in 
three people with diabetes (Baker ID, 2012). 
Other eye conditions, though not specific to 
those with diabetes, are associated with diabetes 
for example,  glaucoma occurs approximately 
twice as commonly in people with than without 
diabetes (Mitchell et al, 1997) while the risk of 
cataract is approximately 6% higher in those with 
diabetes (Tan et al, 2008). Diabetes is the leading 
cause of visual impairment in people of working 
age (Baker IDI, 2012). 

Table 3. Comparison of specific adult diabetes complication rates, hospitalisations, and deaths in 
Australia.*

Diabetes related High risk Hospitalisation

Complications Population Admissions ALOS Deaths

CVD 21% 93,110 NA 7617

Kidney 16% 102,000 9 1557

Eyes 15% 38,700 NA NA

Foot 20% 59,240 12-26 1705

Abbreviations: ALOS, Average length of stay; CVD, cardiovascular disease aAdapted from Lazzarini et al (2012).
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The number of individuals with diabetic eye 
disease may be even higher given that up to half 
of all cases of diabetes are presently undiagnosed 
and that obesity, a key risk factor for type 2 
diabetes, is also on the rise (Baker IDI, 2012).

The diabetic retinopathy in Victoria project 
(McKay, 2000) reported that prevalence of 
diabetic retinopathy among people with self-
reported diabetes was 29.1% and untreated vision 
threatening retinopathy was 2.8%. Retinopathy 
was associated with a longer reported duration of 
diagnosis (p<0.01) and with higher fractions of 
glycated haemoglobin (p<0.01). The mean HbA1c 
in patients with diabetic retinopathy was 9.3 
(median 9.1 range 7.0-14.0) and those without 
diabetic retinopathy had HbA1c levels of 7.2% 
range 4.7-14.0. (McKay et al, 2000).

National Indigenous Eye Health Survey (2009) 
found that the proportion of Indigenous 
Australians who were reported to have diabetes 
was almost eight times higher (37.9%) than 
that of the general population of Australia. One 
in three indigenous Australians with diabetes 
had diabetic retinopathy. This survey found that 
clinically significant macular oedema was present 
in Indigenous Australians at earlier stages of 
diabetes, necessitating earlier intervention than is 
the case for non-Indigenous Australians.

People with diabetes are recommended to have 
their eyes tested every 1 to 2 years and at 80% 
attendance optimal costs are saved (NHMRC, 
2008). Almost all cases of sight-threatening 

diabetic eye disease can be avoided by having 
regular eye checks and obtaining timely treatment 
(Baker IDI 2013). Regular eye checks are essential 
and the NHMRC guidelines for the management 
of diabetic retinopathy recommend a diabetic 
eye check when diabetes is diagnosed and at 
least every two years thereafter (NHMRC, 2008). 
Individuals with more advanced stages of diabetic 
retinopathy may require eye examinations on 
a much more frequent basis, as often as three 
months (Baker IDI, 2013).

Research has shown that Australians with 
diabetes may not be having eye tests at the 
recommended rate (Tapp et al, 2004). Australia 
currently lacks a nationwide diabetic eye 
screening system even though such systems have 
been successfully implements in other countries 
with significant improvements in outcomes 
for those with diabetic retinopathy (Arun et al, 
2002). McCarty et al (1998) surveyed people 
in Melbourne and that while Australians with 
diabetes were significantly more likely to have 
visited an ophthalmologist ever or in the past 
2 years than people without diabetes, however 
almost one third of people with diabetes had 
never visited an ophthalmologist.  Tapp et al 
(2003) reported that by the time of clinical 
diagnosis of type 2 diabetes, some individuals 
already show evidence of diabetic retinopathy 
indicating that diabetes may have been present 
for several years. 
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Cardiovascular Disease
A major complication of diabetes is cardiovascular 
disease and it is the leading cause of death in 
those with diabetes (Baker IDI, 2012) with the 
majority of disability and premature mortality 
experienced by people with diabetes–related 
to cardiovascular disease (National Evidence 
Based Guidelines, 2015). Microalbuminuria is an 
independent risk factor for cardiovascular disease 
(Beilin et al, 1996; Mogenssen 2003) and the 
presence of microalbuminuria in people with type 
2 diabetes and elevated blood pressure indicates 
a 2-4 fold increase in cardiovascular risk. Barr et 
al (2007) report a 2-fold increased risk of CVD 
mortality in those with diabetes and those with 
pre-diabetes compared to those with normal 
blood glucose levels.

The interactions between diabetes, cardiovascular 
disease and chronic kidney disease are well 
documented. An estimated 342,000 people have 
both cardiovascular disease and diabetes while 
182,000 of the Australian adult population have 
been estimated to have diabetes, cardiovascular 
disease and chronic kidney disease (AIHW, 2014). 

Kidney disease
Diabetes is also commonly associated with 
kidney disease as the high levels of blood glucose 
damage the blood-filtering capillaries in the 
kidneys resulting in a condition known as diabetic 
nephropathy. The manifestations of diabetic 
kidney disease range from asymptomatic leakage 
of protein into the urine to end-stage kidney 
disease. Diabetes is now the single most common 
cause of end-stage kidney disease (AIHW, 2009).

In the AusDiab kidney study, data were collected 
relating to indicators of kidney damage from a 
representative sample of the national population 
drawn from 42 randomly selected urban and 
nonurban areas across Australia. All people, 
irrespective of diabetes status, were screened 
for indicators of kidney damage: proteinuria, 
haematuria, and estimated glomerular filtration 
rate (GFR). The prevalence of proteinuria was 
four–fold higher in those with diabetes mellitus 
compared with those without diabetes (8.7% 
vs 1.9%). The prevalence of haematuria in 
those with diabetes was half that seen in those 
without diabetes (2.5% vs 4.9%) and the 
prevalence of a reduced GFR <60mL/min per 
1.73m2 was threefold higher in patients with 
diabetes than those without (27.6% vs 9.8%, 
p<0.001). Impairment of GFR is associated with 
an increased cardiovascular risk and increased 
mortality (Chadban et al 2003).

Regarding, the complications of diabetes, the risk 
of kidney failure due to diabetes is more than 
ten times greater in indigenous compared to 
non-indigenous populations (Grace et al, 2011). 
O’Rourke et al (2013) found that in far north 
Queensland, chronic kidney disease was five times 
as prevalent in the indigenous cohort of patients. 
Indigenous patients who were admitted for lower 
limb amputation were on average 14 years 
younger than the non-indigenous patients with 
amputation and indigenous patient length of stay 
was 11.3 days longer. Across both indigenous and 
non-indigenous patients who were hospitalised 
for lower limb amputation, 77% had not attended 
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a high risk foot service (O’Rourke et al, 2013). 
Similarly, Johnson et al (2015) found that in 
a population of indigenous adults with poorly 
controlled diabetes in north Queensland, there 
were very high HbA1c rates (median 10.9%), a 
high rate of comorbid hypertension (almost half 
140/90) and the majority of patients (73%) were 
classified as having stage 1 to 3 kidney disease. 

Foot ulcers and lower limb amputation
Annually there are about 10,000 hospital 
admissions for diabetes-related foot ulcers (DRFUs) 
in Australia with lower limb amputation a common 
outcome (Bergin et al, 2012). Foot ulcers and 
infection are seen prior to most amputations 
and diabetes complications such as peripheral 
neuropathy are the predominant causes of foot 
ulcers and any resultant infection (Lazzarini et 
al, 2012). In a study of lower limb amputations, 
more than half (53%) of amputations were caused 
by type 2 diabetes and 7% type 1 diabetes (total 
60%).

Diabetes-related amputations in Australia continues 
to consume significant hospital resources including 
average length of stays between 25 and 36 
days and estimated direct costs of $26,7000 
per amputation (Ray et al 2005; Lazzarini et al, 
2012). Davis et al (2006) found that independent 
predictors of first ever lower extremity amputations 
in patients with diabetes included foot ulceration 
(HR 5.56; 95%CI 1.24-25.01) and ankle brachial 
index ≤ 90 (2.21; 95%CI 1.11-4.42), HbA1c 
increase of 1% (HR 1.30; 95%CI 1.1-1.54) and 
neuropathy (HR2.65; 95%CI 1.30-5.44). Median 

cost per patient of lower extremity amputation 
admission was $12,485 ($6037-$24,415) with 
median length of stay being 24 days (10 to 43 
days).

Most health departments have guidelines regarding 
the care of patients with diabetes-related foot ulcers 
as well as the screening of the feet of patients with 
diabetes. For example, the Queensland Health 
Best practice guidelines for management of type 2 
diabetes (Statewide Diabetic Foot Working Group) 
states that individuals with diabetes should receive 
a foot assessment annually and their risk level 
assessed. A thorough assessment and management 
of the foot health status of a person with diabetes 
requires investigations within the following 
categories:

• Dermatological
• Vascular
• Neurological
• Biomechanical including pressure
• Morphological
• Footwear
• Education.

The evaluation of risk is made based on the 
University of Texas diabetic foot risk classification 
system which includes 8 categories and 
recommended treatment protocols. Based on these 
classifications, the foot care of the patient could 
remain as annual checks and evaluations to every 
2-3 months if some risk is determine or weekly if 
ulceration is present. 
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Bergin et al (2012) state that health professionals 
without the resources, time and/or clinical skills 
to appropriately manage patients with DRFUs 
should refer them to specialised teams. People 
with complex or non-healing DRFUs should be 
referred to a multidisciplinary foot care team 
(MFCT) comprising medical, surgical, nursing, 
podiatry and other AHPs with appropriate skills 
and knowledge for immediate management. 
Referral to MFCT should occur if there is lack 
of wound progress after 4 weeks of appropriate 
treatment and indicators for immediate referral 
to an emergency department or MFCT include 
gangrene, limb-threatening ischemia, deep 
ulcers, ascending cellulitis, systemic symptoms of 
infection and abscesses.

While these guidelines are well understood, Tapp 
et al (2004) studied the attendance of patients 
with diabetes for both foot and eye screening.  
Predictors for a foot examination were visiting 
a diabetes nurse educator in the previous 12 
months (OR 1.89, 1.20-2.95) and duration of 
diabetes (OR 1.33, 1.06-1.67). They reported 
more patients with diabetes had eye screening 
than foot examinations. 

Disease management 
guidelines and the role of 
allied health professionals
Type 2 diabetes is both a disease entity and a risk 
factor for other disease (Colagiuri et al, 2009). 
One of the main roles of primary care and AHPs 
in the management of diabetes is in the primary 
prevention of Type 2 diabetes through healthy 
eating, weight management and exercise. These 
interventions are designed to reduce the number 
of people diagnosed with Type 2 diabetes. To 
some extent some the prevention of gestational 
diabetes is also a possibility but as the cause the 
Type 1 diabetes is unknown, primary prevention 
cannot apply.  Secondary prevention in diabetes 
refers to the prevention of diabetic complications 
and applies to all types of diabetes. The early 
detection of type 2 and gestational diabetes 
is also important in secondary prevention 
and preventing micro and macro vascular 
complications as well as poor health perinatal 
outcomes.

A suite of evidence based guidelines exist for 
the management of type 2 diabetes. These 
include guidelines for the prevention and 
management of chronic kidney disease in Type 
2 diabetes (Chadban et al, 2009), diagnosis 
of type 2 diabetes (Colagiuri et al, 2009a), 
guidelines for patient education in type 2 
diabetes (Colagiuri et al, 2009b), blood glucose 
control in type 2 diabetes and guidelines for 
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the primary prevention of Type 2 diabetes 
(Colagiuri et al, 2009c). Additionally there are 
guidelines and evidence document for the 
prevention, identification and management of 
foot complications in Type 2 diabetes (NHMRC, 
2011).The Australian Diabetes Society and the 
Australasian Paediatric Endocrine Group have 
also developed guidelines for the clinical care of 
patients with Type 1 diabetes (Craig et al, 2011).  
The Australian Diabetes in Pregnancy Society also 
has developed guidelines for treatment of type 1 
and type 2 diabetes during pregnancy (McElduff 
et al, 2005).

The diabetes education evidence guidelines 
outline that diabetes education has a positive 
effect on changing dietary habits, increases 
physical activity, improves foot care and 
glycaemic control as well as show reductions 
in cardiovascular events and microvascular 
complications. This evidence comes from a wide 
group of studies in which diabetes educators, 
dietitians, podiatrists and physiotherapists have 
been involved in the interventions (Colagiuri et al, 
2009). Additionally, recommendations are made 
in the glucose control guidelines than lifestyle 
modifications that focus on increased physical 
activity, dietary change and weight loss should be 
offered to all individuals at high risk (Colagiuri et 
al, 2009). 

Australian guidelines were also developed by 
Royal Australian College of General Practitioners 
(RACGP) with Diabetes Australia outlining the 
role of general practitioners in the diagnosis 
and treatment of type 2 diabetes.  Allied health 
professionals are referred to within these 
guidelines as having roles in referral after the 
initial diagnosis but also in lifestyle modification 
where referrals to dietitians, diabetes educators, 
exercise physiologists or physiotherapists could 
be considered (RACGP, 2014). 

Guidelines for the treatment of Type 1 
diabetes, aimed specifically at the younger 
population affected by this condition have 
also been developed (Craig et al, 2011). These 
guidelines outline a lifespan approach to the 
treatment of type 1 diabetes and include 
the following AHPs as those who should be 
considered on a multidisciplinary team: diabetes 
educators, dietitians and nutritionist, podiatrist, 
psychologists, exercise physiologist, and 
optometrist. 
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Evidence of the impact of 
allied health professions in 
the treatment of diabetes
The following section report the evidence 
collected from , where possible, randomised 
controlled trials, including AHPs which have been 
conducted in Australia. These studies have been 
categorised where possible by diabetes-type, 
complication or overall aim of the study. 

Gestational diabetes
The Australian Carbohydrate Intolerance Study in 
pregnancy Women (ACHOIS) randomised clinical 
trial to determine whether treatment of women 
with mild gestational diabetes mellitus reduced 
the risk of serious perinatal complications. 
Women were randomly assigned to either usual 
care or to receive dietary advice, blood glucose 
monitoring and insulin therapy as needed. The 
rate of serious perinatal complications was 
significantly lower in the intervention group than 
the usual care group (0.33 0.14- 0.75, p=0.01). 
However more babies in this group were admitted 
to the neonatal nursery and more likely to have 
induction of labour (p=0.003) (Crowether et al; 
2005).  An economic analysis completed found 
that while the program did incur extra costs, 
these would likely be acceptable in Australia 
given the perinatal mortality and serious perinatal 
complications reductions (Moss et al, 2007).

Diabetes control program
Many programs aimed at patients with diabetes 
with the primary outcome being overall 
improvement in control of glycated haemoglobin 
as measured by HbA1c as the early control of this, 
irrespective of type of diabetes will help control 
both common and uncommon complications of 
diabetes (Twigg and Wong, 2015). 

The Hospital Admission Risk Program (HARP) 
aimed to evaluate innovate and alternate models 
of care for high risk patients. It aimed to maximise 
collaboration across the health system including 
hospitals, all health professionals, consumers 
and carers to affect a change in health service 
delivery and outcomes. Each of the programs 
funded under HARP were required to meet 
criteria to maximise HARP goals and in total 
the key areas of focus were preventing health 
deterioration (44%), pre-hospital management 
(24%), different approaches to emergency event 
management (17%) and providing alternatives to 
hospital treatment (15%). One half of all HARP 
programs with diabetes received a once-off 
service and when major outcomes were evaluated, 
HARP patients with diabetes were found to have  
experienced  38% fewer emergency department 
attendances, 73% fewer emergency admissions 
and 40% fewer days in hospital. The reduced 
need for hospital services was found to be 
equivalent to approximately one emergency 
department attendance, five emergency 
admissions and five days spent in hospital each 
year for every HARP patient. 
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While AHPs were involved in the various HARP 
programs, the heterogeneity of each program 
makes it difficult to assess one particular 
intervention or the impact of one particular group 
of professions (HARP, 2006).

In South Australian, Mills and Harvey (2003) 
report the results of the SA Health Plus coordinate 
care trial with areas that were matched with 
a geographical control. Patients were those 
with complex and chronic disease including 
patients with diabetes.  The intervention involved 
integrated care planning organised through the 
GP but negotiated with allied health services and 
hospitals.  Overall, the percentage of patients 
requiring at least one hospital admission fell by 
18.2% compared with the control group while in 
the diabetes specific group, there was a reduction 
of 32.8% in the overall service utilisation 
compared with a 16.9% reduction in the chronic 
and complex group. 

A multidisciplinary diabetes education program 
was developed in Brisbane to intervene 
with patients who whose ongoing diabetes 
management was beyond their usual GP (Russell, 
et al, 2013). The initial visit had patients being 
assessment by a diabetes educator and within 
two weeks, the patient attended the Inala Chronic 
Disease Management Service (ICDMS) which was 
conducted one morning a week. 

The clinic was staffed by two GPs with special 
interests in diabetes a GP training registrar, 
endocrinologist, diabetes educator and, as 
needed, a dietitian, psychologist and podiatrist. 
The usual care group were treated at the tertiary 
hospital outpatients. Comparisons between 
HbA1c at baseline and follow-up showed 
differences between the intervention and 
control groups although this was not statistically 
significant. When the baseline HbA1c was 
taken in to account, differences between the 
two groups were seen at 6 and 12 months. The 
intervention group had a higher proportion of 
patients achieving targets for clinical markers 
(HbA1c, BP, LDL cholesterol) although these were 
not statistically significant until the proportion of 
patients achieving all clinical marker targets was 
combined and the intervention group showed a 
higher proportion (20% vs 9%, p=0.017). Patients 
in the intervention group had more interaction 
with diabetes nurse educator (0.33 visits vs 2.36 
visits), dietitians (0.41 vs 0.94 visits), psychologist 
(0.21 vs 0.67 visit) than those in the usual 
care group although visits to podiatrists were 
comparable between the groups (1.86 vs 1.74). 
The integration of the primary and allied health 
workers saw health outcome benefits for the 
patients in the intervention arms of the study.
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Pharmacist intervention programs
Pharmacist programs are designed to help 
with the optimal control of HbA1c through 
medication review and promotion of adherence to 
medication. The literature review identified several 
publications associated with studies completed in 
Australia.

Armour et al (2004) reported on a pharmacist 
intervention which included 106 intervention and 
82 control patients. The intervention comprised 
a clinical protocol for pharmacists over 9 months 
where patients attended approximately monthly. 
At each of these sessions, blood glucose reading 
were downloaded and discussed with the patients 
and goals set. The evaluation of the program at 9 
months showed there was no difference in mean 
HbA1c between the intervention and control 
groups, the there was a statistically significant 
reduction in theHbA1C levels of the intervention 
group when comparing baseline to endpoint 
values (baseline: 7.9±1.4 9 months: 7.4 ±1.3; 
p=0.02).

Krass et al (2005) involved a 9 month pharmacist 
intervention involving patients being contacted 
for monthly medication reviews to assess optimal 
medication use by patients with diabetes. This 
study found that problems with drug use (14%) 
and medication interaction (15%) were the most 
frequent findings followed by adverse events 
(11%) and adherence risk (10%). The results 
suggested a positive effect of specialised disease 
management by pharmacists on adherence 
however no objective disease measures were 
collected.

A pharmacist initiated disease management 
program using a parallel group design with 
control and intervention groups was conducted 
in NSW and included rural, metropolitan, 
community pharmacy and hospital diabetes 
clinics. Pharmacists were trained conducting 
medication review as well as speaking to patients 
about HbA1c control over a 9 month period. 
HbA1c levels decreased by 0.46 (p=0.02) in the 
intervention group compared with a change of 
0.03 in the control group after 9 months. The total 
cost of the program was $383 per patient for the 
nine months of the program which is expected 
to lead to savings in the long term (Taylor et al, 
2005).

Krass et al (2007) reported a multi-site 
pharmacist randomised intervention within four 
states of Australia. Fifty-six pharmacies were 
selected and randomised into either intervention 
or control states on a 1:1 ratio with each 
pharmacy recruiting ten patients.  Intervention 
pharmacies delivered a diabetes service to 
patients with Type 2 diabetes which comprised 
an ongoing cycle of assessment, management 
and review, provided at regular intervals over 
6 months in the pharmacy. Services included 
support for self-monitoring of blood glucose, 
education, adherence support and reminders 
of checks for diabetes complications. Control 
pharmacies delivered no intervention. There was 
a significantly larger reduction in HbA1c over 
the 6 month study in the intervention group 
(-0.97%: 95%CI -0.8 to -1.14) compared with the 
control group (-0.27%: 95%CI -0.15 to -0.29).
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This difference was sustained when controlling for 
baseline differences. 

An additional study was reported by Krass et al 
(2011) which included 90 community pharmacies 
randomly assigned into one of two groups: Group 
1 (6 month Diabetes Medication Assistance 
Service) or group 2 (12 months Diabetes 
Medication Assistance Service) and recruited 524 
patients. The protocol for Group 1 consisted of 
4 visits over 12 months and Group 2 included 
6 visits over 12 months. There were significant 
improvements for both groups post-intervention 
in glycaemic control of almost 1 % (MD -0.9; 
95%CI -0.7 to -1.1). No statistically significant 
difference was found when comparing the Group 
1 and Group 2 intervention groups suggesting 
that even a 6 months intervention can improve 
control. 

Of the four pharmacy-based randomised 
controlled trials, only 2 had both intervention and 
control arms and reported HbA1c change for both 
baseline and endpoint. 

Figure 5 shows that when the studies are 
combined, the impact of the pharmacist-based 
intervention remains statistically significant and 
shows a mean reduction in HbA1c of -0.64%.

Additional studies were identified which included 
pharmacists interventions but one at a hospital 
(Clifford et al, 2002) and one very small pilot 
study with Arabic-speaking patients (Hait et al, 
2015). Clifford et al (2002) provided a clinical 
pharmacist intervention where patients met with 
the pharmacist at 6 weeks intervals for 6 months 
although no differences were found between the 
control and intervention groups at 6 months. Hait 
et al (2015) also found no difference between the 
two groups, but with such as small sample size 
any difference would not be detected however, 
the authors conclude that culturally sensitive 
programs may provide some benefit.

Figure 5. Forest plot for combining results of two pharmacy-based interventions.
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Digital intervention
One study designed to help with HbA1c control 
in patients with Type 1 diabetes was identified 
(Kirwan et al, 2013). In this study, patients 
enrolled in a support group were randomised 
to usual care (control group) or the use of a 
smartphone application (Glucose Buddy). The 
intervention included weekly text messages from 
a certified Diabetes educator which included 
setting goals and information about glucose 
control. HbA1c, diabetes self-efficacy, self-care 
activities and quality of life were measured at 
baseline and every three months. The intervention 
group had a statistically significant decrease in 
HbA1c (mean -1.10, SD 0.74, p<0.001) over the 
9 month study period compared with the control 
group which had a non-significant mean increase 
(0.07, SD 0.99). Total cost of the intervention over 
the 6 months was $8.08 per patient ($290.93) for 
the application cost and a total of $2077.20 for 
the diabetes educator input. 

Intervention in indigenous populations
One intervention specific to indigenous population 
was identified which is being completed in the 
southern region of Perth (Ballestas et al, 2014). 
The program is led by the Aboriginal health team 
of the South Metro population health unit and 
comprises a coordinator, two podiatrists, one 
Aboriginal health professional and one Aboriginal 
administration officer. Local communities had 
fixed locations and mobile clinics are serviced by 
a fully-fitted podiatry van. Clinical services include 
diabetes and high-risk foot assessment and 

management and diabetes self-management skills 
for clients and families. Staff assist with transport 
arrange medication reviews and health with social 
issues and organise HbA1c testing. By June 2013, 
702 individuals had attended the service, almost 
all were Aboriginal. To date, no outcome measures 
have been reported although a clinical outcome 
evaluation is planned. 

Dietary interventions
Laatikainen et al (2012) reported the outcomes 
of the Greater Green Triangle Diabetes Prevention 
Project which targeted people who were at high 
risk for developing diabetes with an intervention 
aimed at blood pressure, fasting glucose plasma 
glucose tolerance, total cholesterol, HDL-
cholesterol and triglycerides.  Patients were 
recruited through general practices but the 
interventions were developed and provided by 
study nurses, dietitians and physiotherapists. 
The intervention consisted of six structured 
group sessions over 8 months.  Twelve month 
changes were found in clinical outcome measures 
which were all statistically significant and dietary 
behaviour. Improvements in waist circumference 
predicted improvements in diastolic blood 
pressure, triglycerides and fasting glucose. 
This study showed that patients with a high 
risk of diabetes can reduce their risk through a 
modification program.
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As additional study reported a telephone 
intervention targeting patients with type 2 
diabetes or hypertension to change dietary 
behaviours (Goode et al, 2011) was identified.  
High telephone completion calls were 
associated with significantly greater behavioural 
improvement for total fat intake as a percentage 
of calories, saturated fat intake, fibre intake 
and moderate to vigorous physical activity. No 
biological outcomes were captured in the study.

A randomised controlled trial of telephone 
delivered intervention for maintenance, weight 
loss, physical activity and glycaemic control 
in adults with type 2 diabetes. All telephone 
counsellors had at least a bachelor’s level training 
in nutrition and dietetics with some also having 
a dual degree in exercise physiology. Primary 
outcomes were change in weight, moderate to 
vigorous activity and glycaemic control (Eakin et 
al, 2010). At 24 months (Eakin et al, 2014) found 
that telephone counselling participants achieved 
modest but significant improvements in weight 
loss, moderate to vigorous intensity physical 
activity (MVPA) and waist circumference but not 
in HbA1c level or other cardio-metabolic markers. 
None of the outcomes showed a significant 
change or deterioration over the maintenance 
period however only the intervention effect for 
MVPA remained statistically significant at 24 
months. 

Foot care interventions
The Central Sydney Area Health Service provided 
a high risk foot clinic at Canterbury Hospital. The 
intervention included foot assessment in-services 
and letters sent to GPs. Of the 240 patients 
engaged in the study it was estimated that 65 
admissions were prevented and 975 bed days 
saved (NSW Health Department, 2003).

The Queensland and Diabetic Foot Innovation 
Project includes multi-disciplinary teams, 
clinical pathways and training, clinical indicators, 
telehealth support and surveys. Lazzarini et al 
(2011) found improvements in treating according 
to risk of 15% in 2009 and surveillance of the 
high risk population of 34% and 19% In 2008 
and 2009 respectively (p<0.001). Hospitalisation 
impacts recorded reductions of up to 64% in 
amputations per 100,000 population and 24% 
average length of stay (p<0.001).

McGill et al (2005) developed a model to 
determine the economic viability of podiatry care 
in patients with diabetes. The hypothesis of the 
model was that it was perhaps not feasible to 
provide this care for all patients with diabetes 
and there may be a group of patients who were 
more economically practical to treat and therefore 
looked at the number needed to treat (NNT) to 
prevent one foot ulcer. Patients were Type 1 and 
Type 2 patients and the model used a relative 
risk reduction of 55% to prevent one ulcer per 
year. Patients were recruited to either case or 
control based on neuropathy. Annual incidence 
of foot ulceration was 0.5% (95%CI -0.4 to 1.3%) 
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in the control group and 6.3% (95%CI 3.1 to 
9.4) in the neuropathy group. Subjects with 
neuropathy also developed ulceration earlier 
than the others. Two predictors of ulceration were 
previous ulcer/amputation and neuropathy. NNT 
to prevent one ulcer per year was: no neuropathy 
(vibration perception threshold < 30), NNT = 
367; neuropathy VPT < 30 NNT=45 + cannot 
feel monofilament NNT=18 + previous ulcer/
amputation NNT = 7.

Eye services
No randomised controlled trials were identified 
in Australia to determine the impact of screening 
for diabetic eye disease however the link between 
HbA1c and diabetic retinopathy has been 
documented. Tapp et al (2003) found that HbA1c 
is independently related to diabetic retinopathy 
and for every 1% increase, the odds of diabetic 
retinopathy is 1.35 (1.19-1.58; p<0.001).

Lee et al (2001) modelled an eye-care services 
and mobile screening service for rural areas to 
determine the costs and benefits in these areas 
which may be underserviced. Health care in rural 
areas, models for eye care need to address access 
difficulties due to geographical isolation as well 
as fewer available eye-care services. Developed a 
cost model for the mobile screening of rural and 
remote patients with diabetes and found that at 
$41 per patient it compared favourably with the 
cost of other Government screening costs.

Cochrane data
The data found in the Cochrane Library 
(Appendix 4) outlines interventions that AHPs 
in Australia would be involved in with patients 
with diabetes. For patients with Type II diabetes, 
reviews examining self-management group 
strategies (Deakin et al, 2005) computer based 
self-management strategies (Pal et al , 2013), 
programs targeting intensive glycaemic control 
(Hemmingsen et al, 2013) personalised care 
program (Coutler et al, 2015) and culturally 
appropriate programs (Attridge et al, 2014)
were found to have high level of evidence and 
show an impact in outcomes important in the 
treatment of diabetes and the avoidance of loss 
of HbA1c control (Attridge et al, 2014; Pal et al, 
2013; Deakin et al, 2005) as well as a reduction 
in the risk of development of complications 
(Hemmingsen et al, 2013; Deakin et al, 2005). 
There was a call for further evidence on programs 
for foot education (Dorresteijn-Johannes et 
al, 2014) and foot ulceration interventions 
(Dorresteijn-Johannes et al, 2014) although they 
acknowledge some short term effects.
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Glucose control program reviews for patients 
with Type I and Type II were shown to have high 
quality evidence and show results. Callaghan et 
al (2012) looked at enhanced glucose control 
programs in both Type I and Type II patients 
and found the Type I evidence to be high quality 
and show an improvement in the development 
of clinical neuropathy and a reduction in nerve 
conduction and while the evidence in Type II was 
not statistically significant, there were reductions 
in nerve conduction found (Callaghan et al, 2012). 
A review on glucose control in Type I patient was 
also seen as high quality and showed that tight 
blood sugar control reduced the risk of developing 
microvascular diabetes complications although it 
concluded that the benefit was seen in younger 
patients (Fullerton et al, 2014). Reviews looking at 
patients with gestational diabetes found that there 
were limitations associated with the RCT evidence 
and that the outcomes were often unable to be 
pooled (Bain et al, 2015; Han et al, 2013). They 
did however state that there was some evidence 
to show a benefit of diet and exercise programs 
on a reduced risk of preterm birth compared with 
those receiving no intervention (Bain et al, 2015). 

Evidence summary
Within the treatment of diabetes in Australia, it is 
obvious that AHPs have a role in the treatment 
of diabetes. Within the included studies roles in 
the treatment of patients with diabetes included 
Aboriginal health workers, diabetes educators, 
dietitians, podiatrists, psychologists, exercise 
physiologists, pharmacists and physiotherapists. 
Overall, there has been some published RCT 
evidence in Australia regarding the pharmacist 
led programs as well as dietary and foot care 
interventions. Within the health systems, studies 
with a multidisciplinary approach to the treatment 
of diabetes were shown to decrease resource 
use within the health system. Cochrane reviews 
also showed benefit of glucose control through 
programs involving AHPs for Type I and Type II 
patients as well as gestational diabetes patients.
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Osteoarthritis

Burden of illness
Osteoarthritis (OA) is a degenerative joint 
condition that mostly affects the hands, spine and 
joints such as the hips, knees and ankles with the 
main feature being the breakdown of cartilage at 
the end of the bones and joints  (AIHW, 2014).  
OA is common after the age of 50 years and 
OA is a leading cause of early retirement (AIHW, 
2014). Data shows that the impact of OA overall is 
about 8% of the population but the proportion of 
patients in older age groups are significantly more 
likely to experience osteoarthritis (Table 4). 

Adapted from AIHW (2014) Arthritis and other 
musculoskeletal conditions across the life stages

Unlike with other chronic disease, such as 
diabetes and heart disease, Aboriginal and Torres 
Strait Islander persons do not have a greater 
burden of OA than other Australians (AIHW, 2007) 
although musculoskeletal disease are the second 
most common condition for indigenous people 
over the age of 45 years (AIHW, 2015). 

Table 4. Age-specific prevalence of osteoarthritis in Australia 2011-2012

Age group (years)

Sex 0-15 16-34 35-64 65-79 80 and over All ages

Males 0.0 0.8 7.2 19.1 27.6 5.6

Females 0.0 0.7 13.4 38.1 39.6 10.2

Persons 0.0 0.8 10.3 28.8 34.9 8.0

Adapted from AIHW (2014) Arthritis and other musculoskeletal conditions across the life stages
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Approximately 5.4% of Indigenous Australians 
living in non-remote areas report they have doctor 
diagnosed OA while in comparison 6.5% of non-
Indigenous Australians living in non-remotes areas 
report it (AIHW, 2007). 

While not specific to doctor-diagnosed OA, a 
study of the impact of musculoskeletal disease 
in a regional indigenous community found 
that 87% of a random community sample 
reported multiple musculoskeletal conditions 
in the previous week and had experienced 
more than one musculoskeletal condition. The 
majority of community members (64%) reported 
experiencing the main condition for 7 weeks 
or more. 48% of community members who 
reported experiencing pain had not accessed any 
treatment for their musculoskeletal condition.  
For those who had used some treatment 10% 
had seen a physiotherapist, 21.7% their GP, 
7.9% a chiropractor and approximately 3% each 
had seen a massage therapist, a specialist, or 
used bush medicine. Help was also sought from 
pharmacists by 2% of participants (Vindigni et al, 
2004). 

People living in the most disadvantaged areas 
of Australia are more likely to report having OA 
than those in the least disadvantaged group 
(7.3% vs 5.3%) (AIHW, 2007). It is suggested that 
this could be related to the greater proportion 
of people in these areas who have jobs involving 
manual labour which is associated with damage 
to joints due to repetitive impact and the number 
of people who are obese. A regional variation 

in the prevalence of OA has also been reported 
based on regional variation (Table 5). 

OA is the most common form of arthritis, 
accounting for over half of all cases of arthritis 
in Australia ABS (National Health Survey, 2007-
2008). OA is the third-largest contributor to life-
years lost due to disability in Australia and only 
exceeded by depression and dementia and is the 
leading cause of early retirement. Over 1.3 million 
people in Australia have OA and from 2004-2005 
this lead to costs to the health system of over 
$1 billion dollars. This number is believed to be 
likey to rise due to the aging  population and the 
proprotion of people in Australia who are obese 
(Brand et al , 2011). 

Table 5. Regional variation in the prevalence of arthritis, 2007-2008.

Area of usual residence Males Females

Major cities 4.8 8.4

Inner regional 7.2 10.3

Other areas 7.1 9.2

Notes: Rates are standardised to the Australian population as at 30 June 
2001; Regionals areas are defined using the Accessibility/Remoteness Index 
of Australia (ABS 2001). (AIHW analysis of ABS 2007-2008 National Health 
Survey CURE). National Rural Health Alliance Inc report (AIHW).
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Major components of the cost of OA were 
hospitalisation, mostly for joint surgery, visits to 
the GP, prescription medication and allied health 
(March and Bagga, 2004). Approximately 30% 
of established cases of OA progress over a 10-12 
year period to surgical replacement (March et 
al, 2004). Despite only one third of OA patients 
requiring surgical joint replacement. The number 
of total joint replacements where osteoarthritis 
was the principal diagnosis has increased with 
the rate of knee replacement increasing from 107 
to 156 per 100,000 population and the rate of 
hip replacements increasing from 84 to 98 per 
100,000 population  over the 10 years to 2012-
13 (AIHW,  2013).

Disease management 
guidelines and the role of 
allied health professionals
March and Bagga (2004)  have reported the 
need for both primary and secondary prevention 
strategies in the treatment of osteoarthritis which 
they believe will reduce the levels of disability 
and to slow the growing demand for total joint 
replacement surgery. They outline the modifiable 
factors for osteoarthritis including obesity, injury, 
quadriceps strength, joint malalignment and 
occupational activities contribute to the onset and 
progression of osteoarthritis-related disability. 
Allied health professionals are able to contribute 
in both these primary and secondary strategies. 

The ‘Time to Move’ (2014) recommendation state 
the need for the establishment of community-
based multidisciplinary arthritis clinics and 
teams which could provide orthopaedic triage 
and other conservative management as well 
as the need to support multidisciplinary care 
to people with osteoarthritis in the private 
sector.  These recommendations are suggested 
for both metropolitan and rural/underserviced 
areas through multidisciplinary outreach clinics.  
Australian guidelines for the treatment of OA 
recommend the use of multidisciplinary teams 
although Brand et al (2011) state that the 
implementation is sporadic and cite government 
funding as a likely reason for this. 
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Most guidelines recommend a combination 
of non-pharmacological and pharmacological 
modalities usually referred to as conservative 
managed, for the optimal management of OA at 
all stages of the disease. Non-pharmacological 
interventions include patient education and self-
management, weight reduction for those who 
are overweight or obese, exercise and physical 
therapy. Raven et al (2014) also list psychological 
management, pharmacologic assessment and 
disease management education and part of 
conservative management of OA. Apart from 
pharmacists, who are involved primarily in a 
dispensary role, it is most often physiotherapists 
and occupational therapists who are involved 
in the care of patients with musculoskeletal 
conditions (Raven et al, 2014). GPs are often 
the key in the management of OA and will 
refer people to other professionals such as 
orthopaedic surgeons (5.8 per 100 patients) and 
physiotherapists (4.4 per 100 patients). 

Osteoarthritis Research Society International 
(OARSI) guidelines were developed by 10 
countries including Australia for the management 
of knee osteoarthritis (McAlindon et al, 2014). 
Within the non-pharmacologic treatment of knee 
OA the following were found to be appropriate 
and can include allied health professional 
support:

• Spa therapy: consider appropriate for 
individuals with multiple OA and relevant 
comorbidities – uncertain about relevant co-
morbidities and knee-only OA.

• Biomechanical interventions such as knee 
braces, knee sleeves and foot orthoses in the 
conservative management of OA.

• Walking stick: appropriate for knee-only OA.
• Exercise (land based): thought appropriate for 

all groups. The results are positive but do not 
favour any specific exercise regimens. 

• Exercise (water-based): thought of as 
appropriate for all groups with moderate 
short term benefits for function and quality 
of life.

• Strength training: appropriate for all groups. 
Both weight-bearing and non-weight bearing 
interventions were included as well as 
group and individual programs. Participants 
experienced similarly significant improvement 
with each of these programs.

• Self-management and education: appropriate 
for all groups. RCTs provided a mix of 
evidence especially regarding long term 
effect. 

AIHW (2007) reported 6% of patients had OA 
(National Health Survey 2004-5) and they 
reported visiting other health professionals such 
as physiotherapists, osteopaths, podiatrists, 
chiropractors or occupational therapists, These 
AHPs assist with physical therapies, help to 
improve joint function and provide skills for 
people with OA to care more effectively for their 
condition. 
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The RACGP guidelines for the non-surgical 
management of osteoarthritis include a 
treatment algorithm which encompasses both 
pharmacological and non-pharmacological 
interventions for patients with osteoarthritis of 
the hip and the knee. Based on clinical evidence 
report with graded evidence, land based exercise 
and a goal of weight reduction for patients 
with OA of the hip and knee is considered the 
strongest evidence for the non-pharmacological 
data. The achievement of these goals can include 
input from AHPs including nutrition and dietetics, 
physiotherapy and exercise physiology (RACGP, 
2009).

OA is the most common reason for knee (total 
knee replacement or TKR) and hip replacement 
(total hip replacement or THR) accounting 
for approximately 95% of all cases of these 
operations. In 2011 there were nearly 84,000 
hip and knee procedures done in Australia, a 
figure that is increasing by about 5% a year 
(www.myjointpain.org) . Better Arthritis and 
Osteoporosis Care (BAOC) recommendations 
for the monitoring of osteoarthritis measures 
include number of primary total hip and knee 
replacements for OA (Brand et al, 2011). 

Evidence of the impact of 
allied health professions 
in the treatment of 
osteoarthritis
Australian-based data on the impact of AHPs is 
sparse and where some programs have been 
identified evaluation reports or final data have 
been difficult to access. Australian studies 
were identified through state health service 
publications, however the larger of these are 
not randomised controlled studies. Two large 
programs run at a health system level are the 
Osteoarthritis Hip and Knee Service (OAHKS) 
(Victoria State Government, 2015) which reported 
in the Osteoarthritis Waiting List (OWL)(Osbourne 
et al, 2006) report and the Osteoarthritis Chronic 
Care Program (OACCP) which were completed in 
Victoria and NSW, respectively. 

The OA Hip and Knee Service (OAHKS) aims to 
better coordinate the management of patients 
with hip or knee osteoarthritis and prioritise 
patients on specialist clinic and elective surgery 
waiting lists according to clinical need (http://
www.health.vic.gov.au/oahks/). The project to 
date has aimed to achieve more appropriate 
use of limited specialist orthopaedic services, 
early comprehensive assessments and active 
management of the elective waiting list. 
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As part of an earlier pilot study completed at 
Royal Melbourne Hospital, it was found that up 
to 68% of people on waiting lists for elective 
joint replacement surgery have had no prior 
conservative management except for medication 
(Ackermann, 2006). The program includes a full 
physical assessment of each patient as well as 
the patient’s responses on the Multi Attribute 
Prioritisation Tool (MAPT) questionnaire. The 
questions in this tool are weighted to provide 
a score which can then be used to provide a 
baseline for the patient and also to assist with 
the decision making and various referrals for the 
patient are generated (Kapakoulakis  and Collings, 
2011). 

A total of 1061 referrals were made with the 
most frequent being physiotherapy (48.6%), 
hydrotherapy (40%) and dietitians (16.1%). 
The benefit from this clinical to the patient are; 
decreased waiting times to assessment, increased 
access to conservative care, to provide them 
with an improvement of their overall health and 
realistic expectations of their disease process and 
joint replacement surgery. Cavka et al (2015) also 
found that patients participating in the OAHKS 
project experienced shorter median wait times 
to see an orthopaedic surgeon (81 vs 105 days) 
and shorter wait time to their surgery (141 vs 218 
days). 

The Osteoarthritis Chronic Care Program 
(OACCP) program was delivered in NSW by 
multidisciplinary teams led by musculoskeletal 
coordinators who are physiotherapists and 

with team members who may include: GP, 
specialist, physiotherapist, nurses, occupational 
therapy, dietitians, psychologists, social workers, 
pharmacists, exercise physiologists, podiatrists 
and others as necessary. While these teams 
differed between study site, all teams included in 
the study involved AHPs. 

The project was implemented at seven Local 
Health Districts (a total of 14 sites) funded by a 
one-off grant from the NSW Ministry of Health. 
From the 14 sites, nine different programs were 
reported. The main objectives of the project 
were to improve the coordination of care for 
people with osteoarthritis and to manage the 
care of these patients through a conservative 
care pathway with the aim to reduce pain and 
improve function and quality of life for patients 
(Deloitte Access Economic, 2014). Throughout 
the program, the most common interventions 
received were physiotherapy (17%), exercise 
(13%), podiatrist/orthoptist/mobility aid (5%) and 
dietitians/weight loss (4%).

Patients across the program overall showed 
improvements in pain scores, six minute walk 
test results and activities of daily living, although 
these were more prominent for knee patients.  
Patients with OA of the knee or hip experienced 
a statistically significant decline in some 
comorbidities following the introduction of the 
OACCP such as obesity and hypertension which 
could suggest that this approach provides benefits 
beyond OA.  The program shows effectives 
in improving clinical outcomes such as pain, 
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mobility, and functionality for patients with OA of 
the knee while the impact on patients with OA of 
the hip is less clear. 

One of the aims of the OACCP project was to 
move patients to more conservative management 
of their OA rather than have joint replacement 
surgery.  Across all sites participating in the 
program, 10.7% of patients were removed from 
knee replacement list and 4.2% were removed 
from hip replacement list as they would no 
longer require surgery. The evaluators of the 
project estimated that the 10 year projected 
costs: 40 404 bed days could be freed up; 
approximately 5647 patient separations could 
be avoided and $134.6 million in costs could be 
avoided (Deloitte Access Economics, 2014). For 
patients who went on to have hip or knee surgery, 
patient’s participating in the project had lower 
average length of stay in hospital but this was 
not statistically significant between OACCP and 
non-OACCP hospitals, however the evaluators of 
the program suggest it was likely to be clinically 
significant. 

Bennell et al (2005) recruited a community 
sample from Melbourne who met the criteria of 
OA in the knee, aged 50 years and over and who 
experienced pain in rising from sitting, or climbing 
stairs and knee pain most days of the month. 
Patients were asked to participate in a 12 week 
intervention and 12 week follow up where they 
were randomly assigned to a standard treatment 
physiotherapy including knee taping, exercises for 
strength and balance and soft tissue massage as 

well as home exercises to be done three times a 
day. Placebo group consisted of sham ultrasound 
and light application of non-therapeutic gel. ITT 
analysis showed patients in the physiotherapy and 
placebo groups showed similar pain reduction 
at 12 weeks and at 24 weeks pain remained 
reduced for both groups. Global improvement 
was reported by 70% of physiotherapy patients at 
12 weeks and by 59% at 24 weeks and by 72% 
and 49% in the placebo groups, respectively. The 
authors concluded physiotherapy programme 
tested in this trial was no more effective than 
regular contact with a therapist, however this does 
show an improvement in all patients with contact 
with a physiotherapist.

Similarly, a 3-arm randomised controlled trial 
was completed with patients with knee OA 
being randomised to an exercise intervention, 
psychologist-delivered pain coping skills training 
(PCST) or exercise plus PCST where the PSCT 
was delivered by a physiotherapist (Bennell 
et al, 2014).  Patients in all groups showed 
significantly improved VAS pain and WOMAC 
following treatment with the integrate program 
significantly greater improvements in physical 
function compared to either intervention 
alone at any of the time points (12, 32 and 52 
weeks). The integrated programme generally 
showed greater improvements in psychological 
parameters compared to exercise alone and 
greater improvements in functional performance 
compared to PCST alone (Bennell et al, 2014). An 
important outcome of this study shows that by 



46 | SARRAH Report 2015

integrating exercise with a cognitive-behavioural 
intervention patients could have reduced time and 
cost for patients of such a program and allow an 
additional level of effectiveness of treatment for 
patients who do not have access to a psychologist.

Physiotherapy for patients with hip OA was 
also studies over a 12 week intervention which 
included 10 treatment sessions (Bennell et al, 
2014). Eight physical therapists in private clinics 
were trained to deliver the intervention which 
was a semi-standardised intervention comprising 
core component plus optional techniques and 
exercises which were patient dependent. The 
sham intervention included inactive ultrasound 
and inert gel and this group received no exercise 
instructions and no manual therapy. While both 
groups showed improvements in pain by the end 
of the study, there were no differences found 
between the two interventions. No significant 
between-group differences in change were 
observed in secondary outcomes at week 13 or 
36 except for a statistically greater improvement 
in the balance step test at week 13 favouring 
the active group. The authors concluded that 
multi-modal physical therapy treatment typical of 
current practice for people with symptomatic hip 
osteoarthritis did not confer additional benefits 
over sham.

Foley et al (2003) completed a randomised 
controlled trial of 105 community living adults 50 
years and older with diagnosis of OA in the hip or 
knee or both. Patients were asked to attend the 
hospital three times a week for six consecutive 

weeks for wither a hydrotherapy session or a 
gym-based session. A control group received no 
additional exercise. Walking speed and distance 
increased significantly from baseline to follow up 
in both the hydrotherapy and gym groups but not 
in the control group. The gym group significantly 
increased both left and right quadriceps from 
baseline to follow-up and the hydrotherapy 
group significantly increased strength in the left 
quadricep only. No change was seen in the control 
group for strength. The study has shown that 
both the gym based and water based resistance 
exercise programmes successfully improved 
physical function. The gym based intervention was 
found to be more effective in improving muscle 
strength.

A prospective observational study was completed 
in Melbourne in which patients were evaluated 
by physiotherapists after referral from a GP 
(Oldmeadow et al, 2007). Patients who met the 
criteria were invited to attend a physiotherapy 
assessment in which a clinical pathway was 
determined in consultation with an orthopaedic 
surgeon. Of the 45 patients screened by the 
physiotherapists, 24 patients were appropriate for 
non-surgical management of their osteoarthritis. 
Of these, 22 were discharged from the waiting 
list. The authors concluded that well qualified 
physiotherapists can competently and safely 
undertake screening of patients referred to public 
hospital orthopaedic outpatient clinics.

A Western Health Victoria program involving 
physiotherapists was developed with the aim 
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of improving waiting times from GP referral 
to appointment, improve functional capacity 
and reduce the number of patients requiring 
surgery (Maciel et al, 2008). Over the five-month 
period, the 136 patients in the program had an 
average wait time of 30 weeks between referral 
and appointment compared with the predicted 
average waiting time of 56 weeks had they 
remained on the waiting list to see a surgeon. 
Five percent of the patients in the program were 
places on the surgical waiting list compared with 
35% for a similar population of doctor managed 
patients and 91% of the program patients were 
referred to physiotherapy versus 30 percent for 
the doctor cohort. 

Cochrane data
Data from the Cochrane library found high quality 
data in exercise for pain reduction in osteoarthritis 
for both patients with knee OA (Fransen et al, 
2015) and hip OA (Fransen et al, 2015). The 
impact of the intervention on knee OA was found 
to have sustained benefit for 2 to 6 months 
(Fransen et al, 2015). Moderate quality evidence 
was found for continuous passive motion (Harvey 
et al, 2014) where it was found that some benefit 
in reducing the risk of manipulation under 
anaesthesia and for self-management programs 
(Kroon-Feline et al, 2014) which found either no 
or small benefits for people with OA. One review 
found occupational therapy interventions reduced 
the odds of a poor outcome for patients with OA 
and an improvement in their personal activities 
of daily living (ADL) (Legg et al, 2006), however, it 

is difficult to determine if any of the occupational 
therapy interventions were more effective than 
others. Reviews were also completed examining 
the impact of electromagnetic fields (Li et al, 
2013) and found moderate benefit as well as 
a review of braces and orthoses which found 
inconclusive evidence for their use in knee OA 
(Duivencoorden et al, 2015). 

Evidence summary
Evidence found in the treatment of OA included 
the input of physiotherapists, occupational 
therapists, dietitians, psychologists, social 
workers, pharmacists, exercise physiologists 
and podiatrists. The two Area Health based 
programs provide the largest number of patients 
participating in their programs, however in both 
cases, the interventions were slightly different 
between sites. There is a lack of Australian 
placebo-controlled RCT evidence regarding the 
impact of AHPs in the treatment of OA, although 
it appears there is research currently being 
completed and when reported these will add to 
the literature. Data from the Cochrane review 
showed sustained impact of exercise programs in 
reducing pain for OA. 
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Stroke

In relation to stroke, the focus of this report will be on the impact of AHPs in the recovery and 
rehabilitation after stroke and in preventing a secondary stroke. 

Burden of illness
Olver and Wise (2010)  report that stroke affects 
about 48,000 Australians each year, with 50% of 
patients being over the age of 75 years and 45% 
being referred for rehabilitation. Stroke is the 
second most common cause of cardiovascular 
death after coronary heart disease (You et al, 
2015). Stroke has been identified as costing the 
Australian economy approximately $5 billion 
a year, including $3 billion in lost productivity 
and $1 billion in lost wages (Deloitte Access 
Economics, 2014). 

People with three or four cardiovascular risk 
factors are 1.4 times as likely to have had a 
stroke than those with no risk factors (AIHW: 

O’Brien 2005). For people with five or more risk 
factors, the likelihood of having had a stroke is 
three times. Deaths from stroke decreased 70% 
between 1979 and 2010 and between 1998 
and 2009 disability associated with stroke fell 
10% (AIHW, 2013). Specialised stroke units 
are one area identified to have impacted the 
improvements in stroke outcome in Australian 
with 50 to 60% of patients receiving care in 
these facilities. Table 6 outlines the disability 
resulting from stroke and the resultant level 
of burden given that patients will have more 
than one disability resulting from stroke. The 
main disabilities involve a restriction in physical 
activities or work as well as disabilities that impact 
activities of daily living.
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As with diabetes, the initial problems caused by 
the stroke can also lead to complications with 
poor health outcomes. For example, patients 
who post-stroke have issues with swallowing 
(dysphagia) have a high risk of being diagnoses 
with aspiration pneumonia due to food being 
inhaled rather than swallowed. It has been 
estimated that there is a three-fold increased 
risk of death within 30 days following diagnosis 
of aspiration pneumonia (Cabre et al, 2010) and 
the mean cost of treating dysphagia is $17,000 
(Sutherland et al, 2010). It is believed that two-
thirds of stroke patients need care each day 
(Deloitte Access Economics, 2014). 

A disproportionate burden of cardiovascular 
disease, of which stroke is a component, has been 
identified for people living in rural and remote 
Australia including having higher stroke mortality 
(Joubert et al, 2008). One report identified that 
the further a person lives from a metropolitan 
centre, the greater their risk of hospitalisation and 
death from cardiovascular disease (AIHW, 2011). 

Table 6. Estimated disability types resulting from stroke, 2009 (AIHW, 2013)

Disability type
People with disability resulting from stroke

N %*

Restriction in physical activities or work 70,876 54.1

Incomplete use of feet or legs 52,914 40.4

Incomplete use of arms or fingers 46,325 35.3

Difficulties gripping or holding things 41,790 31.9

Slow at learning or understanding 34,263 26.1

Speech difficulties 33,192 25.3

Chronic or recurring pain or discomfort 25,044 19.1

Nervous or emotional condition 20,963 16.0

Other disability type(s) 19,889 15.2

Loss of sight 16,110 12.3

Loss of hearing 10,324 7.9

Breathing difficulties 9,991 7.6

Blackouts, fits it loss of consciousness 7,523 5.7

Mental illness 7,476 5.7

Disfigurement or deformity 7,172 5.5

* Patients can have more than one disability are a result of stroke and therefore percentages will add up to more than 100%
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A review of the differences in rural and remote 
stroke examined possible causes of this disparity 
and noted that for rural Australian patients:

• while 90% of hospitals had 24-hour access 
to CT scanning, residents had to travel on 
average 100km

• rural Australian patients were less likely 
than urban stroke patients to receive CT 
of the head within 24 hours of admission, 
swallowing assessment, electrocardiography, 
carotid-imaging, lipid or glucose estimations 
or services from AHPs

• only 50% of hospitals used the National 
Stroke Guidelines (Joubert etal, 2008).

In the most recent update of the stroke 
management report, AIHW (2013) report the 
stroke prevalence in major cities to be 1.6% 
(95%CI 1.5-1.7), inner regional areas 1.7% 
(95%CI 1.5-1.8) and 1.6% (95%CI 1.3-1.9) in 
all other areas. These prevalence figures show 
comparable rates across remoteness categories, 
however combine the two most remote area 
groups. When examining stroke hospitalisation 
rates by remoteness area, differences were found 
in overall stroke hospitalisation per 100,000 
population with more patients in the remote/
very remote areas being hospitalised (ratio of 1.5) 
(AIHW, 2013) (Figure 6). 

 

Similarly, an analysis of stroke deaths by 
remoteness show an increase in the number 
of persons dying in remote and very remote 
areas when compared with other remoteness 
categories within Australia (Figure 7). The higher 
reported stroke hospitalisations and deaths in the 
remote and very remote areas are comparable 
to other disease and may be as a result of the 
already identified issues presented by Joubert 
et al (2008) as well as other demographic and 
geographic factors linked to stroke risk as well as 
available treatment.

Adapted from AIHW, 2013. ± Age-standardised to the Australian 
population as at 30 June 2001

Figure 6. Stroke hospitalisation by remoteness of patient’s 
residence per 100,000 population, 2009-2010
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Linked to the rural and remote disproportionate 
burden of stroke, Indigenous Australians have 
also been reported to have higher overall stroke 
prevalence than non-Indigenous Australian. 
Katezenellenbogen et al (2011) found a 2.6-fold 
greater incidence of stroke in Indigenous men and 
3.0-fold greater incidence in Indigenous women 
compared to the non-indigenous population in 
Western Australia. This is supported by Australian-
based data which show a two-fold incidence 
of stroke in Indigenous Australians. Dascombe 
(2012) investigated the likely risk factors for 
stroke and found no differences in the likely 
predictors of stroke between the Indigenous and 
non-Indigenous populations, however, suggests 
that some factors such as higher rates of smoking 
as well as socioeconomic and educational 

disadvantage could play part but was not 
modelled in the paper. 

A retrospective study of Northern Territory 
residents with a first-ever stroke episode between 
1999 and 2011 was completed (You et al, 
2015). First-ever strokes accounted for 58% 
of all stroke admissions. 17% of episodes, the 
patients died in hospital at the index admission. 
Age-adjusted incidence of first ever stroke was 
much higher for indigenous than non-indigenous 
(age standardised rate=307 (292-331) for 
indigenous vs 138 (128-148) for non-indigenous) 
and there was no difference in the type of stroke 
experienced for non-indigenous patients while 
more non-indigenous patients experienced 
ischemic stroke. 

Figure 7. Stroke deaths by remoteness and sex, 2006-2010.

Adapted from AIHW (2013); ± Age-standardised to the Australian population 
as at June 2001.
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Multivariate analysis when adjusted for other 
factors showed stroke incidence higher for 
indigenous people (3.83 (95%CI 3.41-4.31) and 
increased with age. Stroke case fatality rates 
decreased over 12 years study period from 22% 
in 1999 to 12% in 2011 with indigenous CFRs 
higher than non-indigenous. 

Similarly, Kilkenny et al (2013) found indigenous 
patients had a greater prevalence of stroke 
risk factors and were less likely to be treated 
in a stroke unit and receive timely access to 
allied health assessments than non-indigenous 
patients. Non-indigenous patients were more 
likely to receive aspirin within 48 hours and 
more likely to be discharged in antithrombotic 
medication than indigenous patients. In addition, 
the non-indigenous patients were more likely to 
received assessments by allied health within 48 
hours of admissions compared with indigenous 
patients. In-hospital mortality for stroke patients 
was 14% with no statistical difference between 
indigenous and non-indigenous patients. In the 
younger subgroup in hospital mortality was 
7% (indigenous 13%, non-indigenous 6%) and 
patients’ dependent at the time of discharge was 
67% for the indigenous and 45% for the non-
indigenous. 

Disease management 
guidelines and the role of 
allied health professionals
The national guidelines published by the NHMRC 
regarding the management of stroke states 
that the central aspect of stroke recovery is the 
provision of a coordinated program which is 
managed by a multidisciplinary team (National 
Stroke Foundation ,2010) The aim of such a 
group is to integrate care involving medical, 
nursing, allied health professions with social, 
educational and vocational services with the 
outcomes to provide individual assessment, 
treatment, regular reviews, discharge planning 
and follow-up.

These guidelines outline the following AHPs 
and their role within this multidisciplinary team 
and the role that each plays (Table 7). The 
majority of the roles outlined in the guidelines 
involve the input of AHPs in the care of patients 
who have experienced stroke. Additional to the 
team outlined in Table 7, the guidelines also 
acknowledge that psychiatrists, ophthalmologists, 
orthoptists, podiatrists, orthotists, recreation 
therapists and therapy assistants as well as 
general ward staff may be included in the 
multidisciplinary team. 
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The role played by AHPs in the treatment of 
stroke patients covers the immediate and acute 
recovery from stroke and the long-term recovery 
and rehabilitation as well as secondary stroke 
prevention. 

Within the national guidelines, the 
recommendation is for patients undergoing 
active rehabilitation as much physical therapy 
(physiotherapy and occupational therapy) should 
be provided as possible with a minimum of one 
hour active practice per day at least 5 days a 
week and also as much therapy for dysphagia or 
communication difficulties should be provided as 
they can tolerate. Patients should be mobilised as 
early and as frequently as possible. 

Treatment for aphasia should be offered as 
early as tolerated.Upper limb training should 
commence early and post-stroke spasticity should 
be treated aggressively to reduce the likelihood of 
joint contractures, pain and loss of mobility in the 
arms or legs (Olver and Wise, 2010). 

Patients should be screened for swallowing 
deficits before being given food, drink or oral 
medications. Personnel specifically trained 
in swallowing screening used a validated tool 
should undertake screening. Patients who fail 
the swallowing screening should be referred 
to a speech pathologist for a comprehensive 
assessment. Assessment by speech pathologists 
should occur in both acute and long-term 
treatment phases. 

Table 7. Multidisciplinary team approach to stroke recovery

Medical staff Role in stroke recovery

Doctors Coordinate comprehensive medical care and aim to prevent complications or recurrent stroke. An in-patient medical team should work 
in conjunction with a GP to provide care in hospital and subsequent community care.

Nurses Perform comprehensive assessments and provide specialists stroke care in the acute, rehabilitation and community context as well as 
deliver palliative and terminal care.

Allied health Role in stroke recovery

Dietitians Dietitians work with stroke survivors who need medical nutrition therapy as well as those at risk or those suffering from malnutrition. 
They provide education and counselling for risk factor modification and management of co-morbidities.

Occupational therapists Occupational therapists work with stroke survivors to optimise participation and independence for all daily activities.

Pharmacists Help with guidance and advice on the optimal use of pharmacotherapy. They also educate and counsel patients and their families/
carers.

Physiotherapists They address recovery of sensorimotor function in the upper and lower limbs and work with stroke survivors to aid recovery of func-
tional mobility. They also assist in the treatment of musculoskeletal problems or complications and respiratory problems.

Psychologists Work with stroke survivors who have intellectual or cognitive impairment, difficulties with behaviours, daily functioning, interpersonal 
relationships or emotional problems.

Speech pathologists Work with stroke survivors who have difficulties with communication, cognition and swallowing. 

Source: Clinical guidelines for the management of stroke (Stroke Foundation,2010).
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The speech pathology specific guidelines outline 
the key points regarding therapy which include:

• minimum of one hour active practice per day 
for each therapy should be provided at least 
5 days a week

• early screening for swallowing deficits 
before administration of food, drink or oral 
medication is essential

• all stroke patients should be screed for 
communication deficits

• stroke survivors with cognitive communication 
difficulties should be assessed for right 
hemisphere syndrome (Stroke Foundation, 
2010).

Rehabilitation medicine emphasises maximal 
restoration of the physical, psychological, 
social and vocational functions of the person, 
the maintenance of health and the prevention 
of secondary complications of the disability. 
Rehabilitation after stroke usually involves a team 
that consists of: rehabilitation physician, nurse, 
dietitian, physiotherapist, speech pathologist, 
neuropsychologist and social workers (Olver and 
Wise, 2010).

The stroke guidelines also deal with the secondary 
prevention of stroke which includes many aspects 
of patient management and multiple time points 
where AHPs are able to provide input. Lifestyle 
modification strategies such as stopping smoking; 
improving diet, increasing regular exercise and 
avoiding excessive alcohol consumption are 
included as ways to help prevent secondary 
stroke. Interventions should be individualised and 
delivered using behavioural techniques such as 
educational or motivational counselling. Patients 
with glucose intolerance or diabetes should be 
managed in line with national guidelines for 
diabetes (Stroke Foundation, 2010).
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Evidence of the impact of 
allied health professionals 
in the treatment of stroke 
patients.
The following section outlines Australian evidence 
for post-stroke care and the impact of AHPs. As 
many of the programs include both medical and 
AHPs the results are presented as the impact of 
the program as a whole rather than being able 
to individually attribute outcomes to particular 
groups. 

Stroke care programs
One Australian randomised controlled trial of 
stroke unit compared with a general medicine/
geriatric ward was identified (Hankey et al, 
1997). Thirty patients were randomised to care 
in one of four general medicine wards and 29 
patients randomised to care in the stroke unit. In 
the general ward, consultant rounds took place 
twice weekly, medical, nursing and allied health 
staff met weekly with variable attendance by 
medical staff. In the stroke unit a multidisciplinary 
stroke team comprising medical and nursing 
personnel as well as allied health staff such as 
psychotherapists, occupational therapists, speech 
pathologist, dietitian, social worker and stroke 
liaison nurse conducted assessments and setting 
appropriate goals. There was no statistically 
significant different between the groups regarding 
mortality (OR 0.64, 95%CI 0.2-2.5) or disability 
at 6 months (OR 0.63, 95%CI 0.2-2.2). A 

statistically significant reduction in the odds of 
institutionalisation (OR 0.17, 0.03-0.93) and death 
or institutionalisation at six months (OR 0.30, 
95%CI 0.09-0.94) was found for the stroke unit 
group.

Ang et al (2003) examined the results of a 
dedicated stroke unit offering combined acute and 
rehabilitation services established at Bankstown-
Lidcombe Hospital in Sydney in a retrospective 
audit of the hospital database. Hospital length 
of stay (LOS) and patient outcome after stroke 
were examined and compared between patients 
admitted to the stroke unit and people treated 
elsewhere in NSW. Patients who were treated 
in the stroke unit with severe or complicating 
diagnosis or procedures spent significantly less 
time in acute care compared with those in the 
sample of NSW patients (-1.8 days; 95%CI -3.5 
to -0.2, p=0.03). For the other categories of 
stroke patients (stroke with and without other 
complications or comorbidities) there the stroke 
unit patients had numerically fewer days in acute 
care although this was not statistically significant. 
When examining rehabilitation length of stay, 
patients who were treated in the stroke unit had 
statistically fewer days in rehabilitation (23.4 
days) compared with the patients from the NSW 
sample (30.6; Mean difference -13.6 days, 95%CI 
-17.6 to -9.7). Patients in the stroke unit also had 
a statistically significant positive change in their 
Functional Independence Measure (30.7 vs 17.8, 
MD 10.3, 95%CI 6.8 to 13.8, p<0.001). There was 
a trend for a lower mortality rate for acute stroke 
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episodes in the stroke unit (12% vs 15%, p=0.11) 
and a slightly lower readmission rate at 28 days 
(p=0.058). 

A NSW program developed in the Illawarra 
Area Health Service saw the development of 
a coordinated delivery system for stroke care 
which included dedicated stroke beds, speech 
discharge management program, lower limb 
circuit training, post discharge progress tracked, 
patient education packages and dysphagia 
program. The program saw 446 patients engaged 
by the annual report in 2003. No complex 
evaluation of the program was completed but 
it was reported that the program had saved 45 
emergency department presentations prevented, 
49 admissions and 188 readmissions prevented 
and 2808 bed days saved (NSW DOH, 2003).

In some rural hospitals where a dedicated 
stroke unit is not available, mobile stroke 
services teams can be used as a resource for 
treatment of stroke (van der Walt et al, 2005). 
A retrospective medical audit of 100 sequential 
stroke admissions two years after institution of 
a mobile stroke service was compared to 100 
comparative historical controls and to a group of 
patients post the introduction of the Stroke Care 
Outcomes: Providing Effective Service (SCOPES) 
program which was considered the gold standard 
as permanent stroke units. When compared to 
the historical control, patients experiencing the 
mobile stroke service were statistically more likely 
to have DVT prophylaxis, occupational therapy, 24 
hour neurological observations, documented pre-

morbid function and incontinence management. 
Significantly more patients in the mobile stroke 
service were discharged with an independent 
functional status (OR 4.76, 95%CI 2.01-11.55) 
and there was a statistically significant different 
in the length of stay between the mobile stroke 
service (12.0, range 7-17) compared with 18.5 
(range 9-33) in the historical control (p<0.001). 

McCann et al (2009) report a retrospective chart 
audit to determine the differences in outcomes 
for patients who attended a regional health 
service for stroke treatment before and after 
the implementation of a dedicated stroke unit. 
Prior to the establishment of the stroke unit, 
fewer patients were independent at discharge 
(14.7% vs 40.6%), were discharged home 
(26.5% vs 40.6%) and the average length of stay 
decreased from 6.4 days to 5.9 days. The use 
of AHPs also changed with the formation of the 
stroke unit with significantly more patients being 
assessed by an occupational therapist within 
48 hours (30% vs 72.5%, p<0.0001), having a 
multidisciplinary meeting within seven days (2.5% 
vs 45%, p<0.0001) and a formal swallowing 
assessment within 24 hours (57.5% vs 87.5%, 
p<0.01). Numerically more patients saw a speech 
pathologist (60% vs 77.5%) and a physiotherapist 
(67.5% vs 75%) within 48 hours. 

The OPH Stroke Rehabilitation Services include 
a Stroke Clinic Day Hospital and 10-bed Stroke 
Rehabilitation Unit which provide early stroke 
specific therapy and allow for the continued 
rehabilitation of suitable stroke patients. 
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Therapy is provided by a multidisciplinary team 
that includes medical, nursing, physiotherapy, 
occupational therapy, speech and language 
therapy, and social work staff. The program 
was launched in 2010 and allows for specific 
rehabilitation at home for patients with mild to 
moderate stroke. Data from the first 6 months 
of the program has patients showing clinical 
improvements in outcome measures such as 
Functional Independence Measure (change 8.8), 
Berg Balance Scale (change 9.4) and the Modified 
Barthel Index (change 2.9) between baseline 
and discharge (Tucak et al, 2011).  Similar 
changes have also been seen in the Caregiver 
Strain Index which was measured as part of the 
social work intervention part of the program 
(Viandante, 2011). As part of the early discharge 
program, there is a dedicated physiotherapy 
service which also provided services to patients. 
The delay from referral to first appointment has 
decreased significantly from 25.57 days to 3.85 
days and patients are receiving more time and 
appointments with a physiotherapist (Tucak, 
2011b).

Speech pathology
Dysphagia
Swallowing disorders occur in approximately 
27-50% of patients after acute stroke and are 
associated with an increased risk of complications 
such as aspiration pneumonia, dehydration 
and malnutrition in a fifth to a third of patients 
(Carnaby et al, 2006). 

A study completed in Royal Perth Hospital 
investigated the impact of three levels of 
swallowing therapy in patients where a speech 
pathologist had made a clinical diagnosis of 
dysphagia (Carnaby et al, 2006). Baseline 
assessments were performed and patients were 
randomised into usual care, standard low-
intensity treatment and standard high-intensity 
treatment. Usual care patients saw the usual 
physicians and were referred to hospital speech 
pathology if appropriate where treatment was 
mainly supervision of feeding and precautions 
for safe swallowing. Patients randomised to 
standard low-intensity swallowing therapy were 
given swallowing compensation strategies, 
safe swallowing advice and appropriate dietary 
modification under the direction of the study 
speech pathologist 3 times a week for a month 
or for the duration of the hospital stay if this 
was less than a month. Patients in the standard 
high-intensity swallowing therapy consisted of 
direct swallowing exercises and appropriate 
dietary modification under the direction of the 
study speech pathologist every working day for 
a month or daily for the duration of hospital stay 
if hospitalisation was less than a month. Patient 
outcome was assessed by an independent speech 
pathologist that was unaware of the treatment 
allocation every month for 6 months after 
randomization. 
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Compared with usual care, patients more patients 
in the high intensity treatment group has a 
normal diet at 6 months as did the low-intensity 
therapy group (p=0.04) when compared the usual 
care. Similarly, a higher number of patients in the 
care groups experienced functional swallowing 
(p=0.02). When combining the swallowing 
treatment groups and comparing the usual care, 
more patients in the therapy groups were likely 
to be eating a normal diet (RR 1.19, 95%CI 
0.98 to 1.45) and have functional swallowing 
(RR 1.41, 95%CI 1.03 to 1.94). Patients in the 
therapy groups were also at less risk of any 
complication (RR 0.73, 95%CI 0.60 to 0.92) and 
chest infections (0.56, 95% CI 0.41 to 0.76). No 
statistical difference was found between the two 
groups and the risk of death but the patients in 
the therapy group were significantly less likely to 
have experienced a bad outcome when using the 
death and institutionalisation composite endpoint 
(RR 0.73, 95%CI 0.55 to 0.97).

The Greater Metropolitan Speech Pathology 
service in NSW has developed the ASSIST (Acute 
Swallow Screen in Stroke/TIA) tool which is used 
to safely screen swallowing in acute stroke prior 
to oral intake (Katalinic et al, 2011). A review was 
completed which examined the impact of ASSIT 
on the incidence of hospital acquired aspiration 
pneumonia (HAAP) and found a reduction in 
HAAP from 5.26% in 2004 to 1.6% in 2010. The 
authors concluded that the implementation of the 
ASISST swallow screen on an acute stroke unit is 
effective in reducing the incidence of HAAP.

Aphasia
Godecke et al (2011) developed a randomised, 
single-blinded trial within two acute and sub-
acute stroke centers where patients who 
experienced mild to severe post-stroke aphasia 
were randomised to either group or individual 
therapy for 20 one-hour sessions over 4 weeks. 
Eighteen patients reached therapy compliance 
and completed the sessions. After controlled 
for initial aphasia severity, those receiving early 
aphasia intervention (22%, 95%CI 11-34) had 
significantly better outcomes on the Western 
Aphasia Battery than expected of usual care 
(10%, 95%CI 4-17, p=0.013). Godecke et al 
(2013) report the development of a clinical trial 
testing an intensive prescribed aphasia therapy 
versus usual care in early aphasia recovery. 
The study is ongoing is a 3-arm prospective, 
randomised, open-label , single blinded controlled 
trials which will run for three months. The arms 
of the study will be usual care; usual care plus 
(daily) and Verse. 
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Physiotherapy
The A Very Early Rehabilitation Trial (AVERT) 
randomised controlled trial was developed to 
determine the impact of very early mobilisation 
of patients in acute stroke units (AVERT Trial 
Collaboration Group, 2015). The study was 
completed across five international sites including 
Australia. The very early mobilisation arm of the 
trial included three key elements; the trial began 
within 24 hours of stroke, there is a focus on 
out of bed activity and there was at least three 
additional out of bed sessions to usual care. In 
both the usual care and intervention groups, 
physiotherapy and nursing staff were involved 
in the trial. Early results of the trial (Bernhardt 
et al, 2008) found a positive result with more 
patients in the very early movement arm having a 
favourable outcomes when compared to those in 
usual care (OR 4.1, 95%CI 0.99–16.89) however, 
the final publication shows fewer patients in 
the early mobilisation arm having a favourable 
outcome when compared to usual care (46% vs 
50%, OR 0.73, 95%CI 0.59-0.90, p=0.004). The 
complexity around both the intervention and the 
usual care protocols make it difficult to accurately 
determine the reason for this difference, but the 
authors suggest that perhaps the recent changes 
in the usual care protocol and better outcomes 
being seen in stroke units may be responsible 
for this study showing a different result when 
compared to previous studies. 

Stroke club programs have also been designed to 
enhance mobility post-stroke as well as prevent 
falls as a result of increased physical wellness 
(Dean et al, 2012). A randomised trials was 
designed where the intervention group received a 
program aimed at improving walking, preventing 
falls and increasing physical activity. The control 
group participated in a program to improve 
upper-limb and cognitive functions. After 12 
months, the intervention group was about to walk 
further in the 6 minute walk test (34m, 95%CI 19 
to 50, p<0.001) than the control group and also 
increased speed over 10 metres (0.07m/s, 95%CI 
0.01 to 0.14, p=0.03). There were no difference 
found between the two groups with regard to the 
proportion of people who had a fall (RR 1.22, 
95%CI 0.91-1.62, p=0.19).

English et al (2015) conducted a three-armed 
randomised controlled trial with blinded 
assessment of outcome. People admitted with 
a diagnosis of stroke, previously independently 
ambulant with a moderate level of disability. 
Trials arms were usual care was physiotherapy 
5 days a week, then 7 day a week and finally 
participants in the circuit class therapy arm 
received physiotherapy in group circuit classes in 
two 90 minute sessions, five days a week. There 
was no significant between-group differences at 
four-weeks in walking distance (p=0.72). Length of 
stay was shorter for seven-day (mean difference 
-2.9 days, 95%CI -17.9 to 12.0) and circuit class 
participants (MD -9.2 days, 95%CI -24.2 to 5.8). 
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A series of conference presentations of trials 
in stroke were also identified which included 
physiotherapy based interventions. A pilot study 
to evaluate ‘Physio Chi’, a modified version of Tai 
Chi for community ambulating patients post-
stroke was completed with five subjects (Hefferon 
et al, 2011). Patients attended a six-week Physio 
Chi programme which included one-hour sessions 
twice weekly. Patients were assessed at baseline, 
during the study and at 12 weeks. Statistically 
significant reductions in medio-lateral overall 
sway were recoded post-intervention and mean 
TUG times improved. The authors concluded that 
further research was required. 

Two studies were based around the use of Wii-
based movement therapy to change upper limb 
function post-stroke. In the first study (Bowden 
et al, 2011) 20 patients matched with healthy 
cohorts participated in a 2 week intensive 
rehabilitation using the Wii of movement therapy 
that alters sensation, strength and dexterity 
of the hand and arm after stroke. Pre-therapy 
all subjects were motor impaired with 50% of 
participants displaying sensory deficits. After 
therapy, performance on the more affected side 
was improved for strength, dexterity and texture 
discrimination. The second study (McNutty et al, 
2011) also conducted a two-week program where 
19 patients undertook 1 hour formal therapy on 
10 consecutive weekdays with additional home 
practice. Functional movement improved and 
there was improvement in joint range of motion. 
Additional significant improvements were noted 
for balance and stepping.

Psychosocial rehabilitation
Rehabilitation after stroke is often centred 
around physical outcomes such as physiotherapy 
however, one trial examined the impact of a self-
management intervention on function post-stroke 
(Kendall et al, 2007). The intervention comprised 
the Chronic Disease Self-Management Course 
and was given to patients who in a randomised 
fashion with the control group receiving on usual 
care. The control group showed signs of decline 
in function through the first year following stroke 
but this was not seen in the intervention group. 
By one year, the groups were comparable in 
functional outcomes. 
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Cochrane data
The data from the Cochrane reviews showed 
mixed quality levels of data across different types 
of interventions aimed at stroke rehabilitation.  
The interventions identified looked at physical 
rehabilitation and exercise therapy, occupational 
therapy, acupuncture and oral hygiene. Cochrane 
reviews found positive results for many 
interventions including occupational therapy 
(Legg et al, 2009), physical rehabilitation (Thieme 
et al, 2013; Pollock et al, 2014a), exercise and 
training (English et al, 2010; Saunders et al, 
2013; Mehrholz et al, 2014, Pollock et al, 2014b; 
French et al, 2007). Other interventions included 
oral hygiene interventions (Brady et al, 2006), 
early supported discharge (Fearon et al, 2012), 
stroke liaison worker intervention (Elliss et al, 
2011) and continuous physiological monitoring 
(Ciccone et al, 2013). Interventions with mixed 
results included speech language for aphasia 
(Brady et al, 2012), tDCS for lower limb (Elsner 
et al, 2013), dysphagia interventions (Greegange 
et al, 2012) and exercise for improving balance 
(Howe et al, 2011). Insufficient evidence was 
also found for occupations therapy (Fletcher-
Smith et al, 2013; Hoffman et al, 2010, cognitive 
rehabilitation (Bowen et al, 2014; Chung et al, 
2015) and very early versus early mobilisation 
(Bernhardt et al, 2009). 

Evidence summary
The evidence identified shows the role of AHPs 
in the treatment of stroke which is congruous to 
the guidelines.  Strong data were found for the 
importance of stroke units in Australia particularly 
surrounding length of stay and poor outcome 
(mortality and institutionalisation) data. Data 
around the impact of speech pathology and 
physiotherapy also show the impact of these 
professions in the treatment of stroke. Data from 
the Cochrane reviews also highlight the clinical 
impact of AHPs in the various interventions for 
stroke patients.  
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Economic Impact of allied 
healthcare initiatives

This section provides cost-benefit analysis (CBA) 
of allied healthcare initiatives in the Australian 
setting. A cost-benefit analysis is a method 
for comparing the economic pros and cons of 
policies and programs to help policymakers 
identify the best or most valuable options to 
pursue (Higgins and green 2008). Initiatives 
whose benefits (transformed into monetary units) 
outweigh their costs generate net benefits and are 
good use of resources within the health system.

Individual analyses are completed for individual 
interventions that have an impact on a specific 
population, for which there was adequate data 
available. 

Separate cost-benefit analyses are estimated for 
the following;

• Allied healthcare interventions in type II 
diabetic patients which reduce the rate of 
• CHD/MI
• Advanced eye disease (retinopathy, 

glaucoma, and cataract)
• Kidney complications 
• Lower limb amputations

• Allied healthcare interventions in patient with 
osteoarthritis  (OA)which reduce the rate of 
• Hip replacements
• Knee replacements
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• Allied healthcare interventions in stroke 
patients which reduce the rate of 
• Aspiration pneumonia from dysphagia 

(post-stroke outcome)
• Progression to full-time care or death  

(post-stroke outcome)

Cost-benefit analysis was only completed from the 
perspective of the Australian health care system, 
including interventions that reported measurable 
outcomes, for which rigorous peer reviewed 
efficacy data was available. The analysis does 
not consider the various differences in relating 
to state and federal government funding. The 
analysis takes a conservative approach throughout 
to ensure that the potential impact of allied health 
interventions is not overestimated. The analyses 
are completed on the basis of annual timeframe, 
hence discounting is not required.

Treatment effect of allied 
health intervention
Table 8 presents the effectiveness measures 
for the three chronic disease areas where allied 
health interventions identified in the systematic 
review reported patient relevant outcomes.

While some of the original source may not be 
Australian specific, they are the most accurate 
data and represent a good approximation in lieu 
of Australian specific data.

The Greater Metropolitan Speech Pathology 
service in NSW has developed the ASSIST (Acute 
Swallow Screen in Stroke/TIA) tool which is used 
to safely screen swallowing in acute stroke prior 
to oral intake (Katalinic et al, 2011). A review was 
completed which examined the impact of ASSIT 
on the incidence of hospital acquired aspiration 
pneumonia (HAAP) and found a reduction in 
HAAP from 5.26% in 2004 to 1.6% in 2010. The 
authors concluded that the implementation of the 
ASISST swallow screen on an acute stroke unit is 
effective in reducing the incidence of HAAP.
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Table 8. Treatment effect of allied health interventions

Source Patient population Intervention Effectiveness measure Value for the CBA

Baker IDI, 2012 
(Palmer et al 2004)

Type II diabetes Improving just glycaemic 
control in type 2 diabetes 
(i.e. 1% reduction in 
HbA1c)

Reduction in cumulative incidence over 5 years;

CHD/MI 15%

Advanced eye disease (retinopathy, glaucoma, 
and cataract)

42%

Kidney complications 40%

Lower limb amputation 20%

Osteoarthritis 
Chronic Care 
Program evaluation 
(OACCP), 2015: 
Deloitte Access 
Economics.

Osteoarthritis Coordination of care to 
manage the care of OA 
patients through a conser-
vative care pathway aim to 
reduce as pain, mobility, 
and functionality
Multidisciplinary: 
physiotherapy, podiatrist, 
orthoptist, mobility aid and 
dietitians.

Relative risk reduction (removal from waiting 
list);

Hip replacement 10.7%

Knee replacement 4.2%

Katalinic et al  
2011

Post stroke Implementation of the 
Acute Swallow Screen 
in Stroke/TIA (ASSIST) 
tool Greater Metropolitan 
Speech Pathology service 
(NSW) to screen swallowing 
in acute stroke prior to 
oral intake

Relative risk reduction;

hospital acquired aspiration pneumonia (HAAP) 
(5.26% vs 1.6%) 2010

70.0%

McCann et al 
(2009)

Post stroke Dedicated stroke unit 
including the early use 
(within 48 hours) of 
occupational therapist, 
speech pathologist and 
physiotherapist.

Reduction in discharge to nursing home/hostel 
facility;

Improvement in home discharge (26.5% vs 
40.6%)

53.2%
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Table 9 presents the baseline number of events 
for the patient relevant outcomes identified from 
Australian specific datasets. 

The baseline number of events are used to derive 
the number of events avoided after applying the 
treatment effect measure presented in Table 8.

Table 9. Baseline number of events for the relevant patient outcomes

Australian specific Source Patient population Effectiveness measure Value for the CBA

Diabetes: Australian fact 2008 (AIHW, 
2008)

Type II diabetes No. of CHD/MI attributable to type II diabetes 81,360

No. of Advanced eye disease (retinopathy, glaucoma, and 
cataract) attributable to type II diabetes

38,700

No. of Kidney complications  attributable to type II diabetes 112,100

No. of Lower limb amputation attributable to type II 
diabetes

3400

National Hospital Cost Data collection 
(NHCDC)
VERSION 6.0x, Round 16 (2011-12)

Osteoarthritis No. of Hip replacements (separation data)
No. of Knee replacements (separation data)

12,314a

11,562b

National Hospital Cost Data collection 
(NHCDC)

Post stroke Relative risk reduction ( removal from waiting list);

VERSION 6.0x, Round 16 (2011-12) No. of respiratory infections (proxy for hospital acquired 
pneumonia)

1,747c

McCann et al (2009) Post stroke Reduction in discharge to nursing home/hostel facility

Improvement in home discharge (26.5% vs 40.6%) 9,735d

Baseline number of events in the Australian population

See Appendix 5
a Number of hip replacements (12,962) (Table 10) × proportion attributable to OA (95%) (www.myjointpain.org) 
b Number of knee replacements (12,171) (Table 10) × proportion attributable to OA (95%) (www.myjointpain.org) 
c Number of strokes (24,962) × proportion of stroke hospitalisations with complication of aspiration pneumonia (7%) (NSF, National Stroke Audit, 2013, Table 20) 
d Number of strokes (24,962) × proportion of patients discharged to nursing home or rehabilitation facility (39%) (NSF, National Stroke Audit, 2013, Table 26
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Table 10 outlines the relevant AR-DRGs used 
to estimate the costs of events (i.e. outcomes) 
prevented for the various allied health 
interventions. Where an exact AR-DRG did not 
exist for a specific outcome a pragmatic approach 
was taken in identifying a closest AR-DRG 
reflecting similar resource utilisation. In the case 
were multiple AR-DRGs are used to cost varying 
severity levels of an event, the actual cost was 
estimated as weighted costs across the multiple 
AR-DRG, according to number of separations. 

The cost of a hospitalising a patient for aspiration 
pneumonia was $4,174, a secondary analysis of 

de-identified patient-level hospital data on 1.7 
million costed public hospital episodes across 
Victoria and Queensland in 2006-07( Jackson et 
al 2011).

The cost of a residential aged care (i.e. 
nursing home, rehabilitation facility or hostel 
accommodation) was based on the basic daily 
fee ($47.86) for a government funded placement 
in a residential aged care facility for a period 
of 3 months ($4,367) (www.myagedcare.gov.
au). This is conservative as it is does not include 
an additional means-tested care fee and is only 
applied for a portion of the year.

Costing of events/outcomes

Table 10. AR-DRGs used to provide cost inputs for the economic analyses (NHCDC, 2011-12)

AR-DRG Description Cost weight Number of 
separations

Number of 
days ALOS Total cost Weighted cost1

CHD/MI (Type II diabetes)

F10A INTERVENTN CORONARY PR+AMI+CCC 3.98 1,371 10,358 7.56 19,144

F10B INTERVENTN CORONARY PR+AMI-CCC 2.22 9,265 30,826 3.33 10,675

F15A INTER CORONARY PR-AMI+STN+CSCC 2.65 1,848 7,293 3.95 12,766

F15B INTER CORONRY PR-AMI+STNT-CSCC 1.72 5,941 10,677 1.80 8,293

F16A INTERVN CORONARY PR-AMI-STN+CCXXX 2.17 128 503 3.93 10,435

F16B INTERV CORONARY PR-AMI-STNT-CC 1.39 332 570 1.72 6,685

F19Z TRNS-VSCLR PERC CRDC INTRV 2.91 837 3,200 3.82 13,979

F41A CRC DSRD+AMI+INVA INVE PR+CSCC 2.84 1,839 13,647 7.42 13,660

F41B CRC DSRD+AMI+INVA INVE PR-CSCC 1.53 4,995 17,651 3.53 7,370

F42A CRC DSRD-AMI+IC IN PR +CSCC 2.77 3,134 23,924 7.63 13,312

F42B CRC DSRD-AMI+IC IN PR -CSCC 1.42 12,264 36,758 3.00 6,816

F42C CRC DSRD-AMI+IC IN PR SD 0.57 14,503 14,515 1.00 2,758

F60A CRC DSRD+AMI-INVA INVE PR+CCC 2.49 3,247 26,957 8.30 11,978

F60B CRC DSRD+AMI-INVA INVE PR-CCC 1.03 15,713 44,482 2.83 4,962

F66A CORONARY ATHEROSCLEROSIS +CSCC 1.34 1,355 6,345 4.68 6,458

F66B CORONARY ATHEROSCLEROSIS -CSCC 0.53 9,697 16,460 1.70 2,552
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Table 10. AR-DRGs used to provide cost inputs for the economic analyses (NHCDC, 2011-12)

AR-DRG Description Cost weight Number of 
separations

Number of 
days ALOS Total cost Weighted cost1

F72A UNSTABLE ANGINA + CSCC 1.31 2,014 8,764 4.35 6,325

F72B UNSTABLE ANGINA - CSCC 0.63 12,946 24,321 1.88 3,040 $6,339

Advanced eye disease(Type II diabetes)

C03Z RETINAL PROCEDURES 0.83 8,555 11,554 1.35 3,970

C14Z OTHER EYE PROCEDURES 0.56 2,159 3,373 1.56 2,673

C15A GLAUCOMA/CX CATARACT PROCS 1.19 893 1,661 1.86 5,728

C15B GLAUCOMA/CX CATARACT PROCS, SD 0.65 2,210 2,210 1.00 3,115 $3,744

Kidney complications

L60A RENAL FAILURE +CCC 3.48 3,391 38,098 11.24 16,734

L60B RENAL FAILURE +SCC 1.74 3,311 19,376 5.85 8,360

L60C RENAL FAILURE -CSCC 0.86 5,756 16,781 2.92 4,128 $8,684

Lower limb amputation (Type II diabetes)

F11A AMPUTN CIRC SYS-UP LMB&TOE+CCC 9.17 354 9,395 26.54 44,126

F11B AMPUTN CIRC SYS-UP LMB&TOE-CCC 5.25 170 2,615 15.38 25,251

F13A UP LIMB&TOE AMP CIRC DIS +CSCC 5.94 346 6,251 18.07 28,583

F13B UP LIMB&TOE AMP CIRC DIS -CSCC 2.05 214 1,268 5.93 9,870

I07Z AMPUTATION 6.95 289 5,842 20.21 33,439 $30,283

Hip replacement (OA)

I03A HIP REPLACEMENT + CCC 5.51 3,137 39,516 12.60 26,533

I03B HIP REPLACEMENT - CCC 4.11 9,825 63,318 6.44 19,757 $21,397

Knee replacement(OA)

I04A KNEE REPLACEMT +CSCC 4.93 2,820 24,253 8.60 23,702

I04B KNEE REPLACEMT -CSCC 3.92 9,351 50,792 5.43 18,874 $19,993

Stroke2

B70A STROKE & OTH CEREB DIS +CCC 3.69 6,418 85,430 13.31 17,764

B70B STROKE & OTH CEREB DIS +SCC 2.10 6,427 45,702 7.11 10,127

B70C STROKE & OTH CEREB DIS -CSCC 1.46 8,013 38,280 4.78 7,029

B70D STRKE&OTH CEREB DIS DIE/TRN<5D 0.68 4,104 7,276 1.77 3,288

B70A STROKE & OTH CEREB DIS +CCC 3.69 6,418 85,430 13.31 17,764 -

Source: NATIONAL HOSPITAL COST DATA COLLECTION, COST WEIGHTS FOR AR-DRG VERSION 6.0x, Round 16 (2011-12). Public sector
1 Costs weighted according to the relative number of separations
2 AR-DRG data for stroke are not used for costing purposes, rather it is used in determining the number of stroke separations in calculating the number of baseline events 
for the post-stroke outcomes (i.e. reduction in aspiration pneumonia and reduction in proportion of patients discharged to nursing home/rehabilitation facility)



68 | SARRAH Report 2015

Figure 8 shows the number of events avoided as 
a result of allied health interventions, which is a 
function of the baseline number of events  and 
the treatment effect (i.e. risk reduction [%]) for 
the respective events. The number of events with 
the intervention is then the difference between 
the number of events attributable to the disease 
minus the number of events avoided. 

Table 11 presents the individual cost-benefit 
analyses for various allied health interventions 
targeting type II diabetes, osteoarthritis and post-
stroke populations. 

The potential annual savings to the Australian 
healthcare budget from the implementation of 
allied health interventions ranges from 5.1 million 
to 77.9 million across the range of outcomes  
targeting type II diabetes, osteoarthritis and post-
stroke populations (Figure 9).

The largest potential annual savings ($77.9 
million) were related to the prevention of kidney 
complications in patients with type II diabetes as 
a result of reduce HbA1c by 1%.

Other sizeable savings ($28.2million) were related 
to the prevention of hip replacements in patients 
with osteoarthritis as a result of the Osteoarthritis 
Chronic Care Program (OACCP) program 
which included a multidisciplinary team of 
physiotherapist, podiatrists, orthoptists, dietitian 
and the implementation of mobility aids to 
improve clinical outcomes such as pain, mobility, 
and functionality for patients with OA. 

Net impact of allied health interventions

Figure 8. Number of events avoided annually as a result of 
allied health interventions in Australia
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Figure 9. Potential annual savings to the Australian healthcare budget due to 
allied health interventions targeting type II diabetes, osteoarthritis and post-stroke 
populations

Another large contributor to potential savings 
($22.6million) were related to the reduction in 
number of patients discharged to residential age 
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1 Risk reduction based on 5 year follow-up, assumes constant risk over time (i.e. 15.0% / 5 years = 3%)

Table 11. Annual net financial impact of allied health interventions targeting type II diabetes, osteoarthritis and post-stroke populations in Australia

Row Description

Type II diabetes Osteoarthritis Post-stroke

Reference
CHD/MI1

Advanced eye 
disease (retinop-
athy, glaucoma, 
and cataract)1

Kidney complica-
tions1

Lower limb 
amputations 
in diabetes 
population1

hip replacement knee replace-
ment

Aspiration 
pneumonia

Discharge to 
Residential aged 
care (3 months)

A Number of 
events attribut-
able to disease

81,360 38,700 112,100 3,400 12,314 11,562 1,747 9,735 Table 9

B Effect of 
intervention 
(reduction in 
events, %)

15.0% 42.0% 40.0% 20.0% 10.7% 4.2% 70% 53.2% Table 8

C Effect of inter-
vention (reduc-
tion in events,%) 
- adjusted 
annualised risk

3.0% 8.4% 8.0% 4.0% 10.7% 4.2% 70% 53.2% Adjusted to 
annual risk

D No. of events 
avoided

2,441 16,254 44,840 680 1,318 486 1,223 5,179 A × C

E No. events with 
intervention

78,919 22,446 67,260 2,720 10,996 11,077 524 4,556 A - D

F Cost event $6,339 $3,744 $8,684 $30,283 $21,397 $19,993 $4,174 $4,367 Table 10

G Cost without 
intervention

$515,735,308 $144,907,609 $973,504,131 $102,963,252 $263,479,941 $231,168,401 $7,293,397 $42,515,721 A × E

H Cost with inter-
vention

$500,263,249 $132,735,370 $895,623,801 $98,844,722 $235,287,587 $221,459,328 $2,188,019 $19,897,358 E × F

I Net financial 
impact

-$15,472,059 -$12,172,239 -$77,880,331 -$4,118,530 -$28,192,354 -$9,709,073 -$5,105,378 -$22,618,364 H - G
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Conclusions

The results of the report show the role of AHPs 
in the treatment of patients with diabetes, 
osteoarthritis and stroke. Guidelines for each of 
these diseases included a high reliance on allied 
health participation. 

Australian data identified in the report found 
multidisciplinary programs that targeted 
glucose control in patients with diabetes were 
able to reduce the need for hospital services 
and pharmacist programs also helped reduce 
HbA1c levels in type 2 diabetes patients. Other 
interventions such as dietary interventions and 
programs which highlight the need for foot care 
assessments in patients with diabetes showed an 
impact on health outcomes for patients. Within 
the treatment of osteoarthritis, major allied health 
programs were identified from NSW and Victoria 
and showed decreases in the number of patients 

included on the hip and knee replacement 
surgical lists. Other trials were also identified 
which showed an improvement in pain and 
physical function for exercise and physiotherapy 
programs. The main evidence of interventions 
for stroke patients came from the data on the 
introduction of stroke units and the impact on 
length of stay and outcomes such as going to a 
residential aged care facility. Once patients were 
in care, data were also found for the impact of 
speech pathology and physiotherapy interventions 
in the treatment of stroke patients. 

The potential annual savings to the Australian 
healthcare budget from the reduction in CHD/
MIs, advanced eye disease, kidney complications, 
lower limb amputations, hip replacements, knee 
replacements, hospitalisation for aspiration 
pneumonia and discharge to residential aged care 
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facility resulting from allied health interventions 
ranges from $5.1 million to $77.9 million. 
Interventions and programs involving AHPs both 
directly and indirectly as part of multidisciplinary 
teams have the potential to result in considerable 
savings to healthcare budgets in the Australian 
setting. 

Limitations of the report
There are several limitations to the current report. 
The initial literature review concentrated on 
RCT evidence in Australia. Australian data were 
preferred as these are the best representation 
of the health system the economic analysis was 
based on. There were limited RCT evidence across 
many areas and where this became obvious, 
some larger health-system based projects were 
also used in the data.  RCT data were targeted 
due to the lower level of bias in these studies 
however, these may not be either practical or 
appropriate for all interventions or diseases 
and are more expensive that other trial designs. 
Additionally, many of the RCT evidence that was 
identified came from conference reports and as 
such a full assessment of the methodological 
rigour could not be completed and so the 
results should be interpreted with caution. An 
additional area of concern with regard to the use 
of conference abstracts is that not all conferences 
are indexed in the literature databases as so the 
number of studies reported in the report may be 
conservative. 

Much of the evidence reported were based on 
multidisciplinary teams which included primary 
health professionals (GP and nurses) as part of 
the intervention.  The impact of these studies 
were analysed as one whole intervention and 
there was no analysis completed on the individual 
roles performed specifically by AHPs. Additionally 
the focus of the study was on the treatment of 
the three conditions identified rather than on the 
preventive role AHPs can play and the associated 
savings with this prevention. Keeping this in mind, 
the data contained within the report is likely an 
underestimate of benefit.

With respect to economic impacts, the cost-
benefit analyses of allied interventions was limited 
to three patient populations (type II diabetes, 
osteoarthritis and post-stroke) where there was 
sufficient evidence of improve outcomes. A 
number of adjustments were made to the data 
in completing the analyses, particularly relating 
to estimating the baseline number of event (e.g. 
proportion of hip/knee replacements attributable 
to OA) on which the treatment effect of the 
interventions (i.e. risk reduction) was applied. 
Furthermore some of the data used in the 
analyses are dated, however this is likely to result 
in conservative estimate given that number of 
baseline events are likely to increase over time. 
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Appendix 1

Table 12. Definition of allied health professions by industry group and state government classification.

Profession SARRAH1 AHPA2 AIHW3 NT govt4 Vic govt5 Qld govt6 NSW govt7 WA govt8 SA govt 9

Art or music therapy X X X X

Audiology X X X X X X X X

Biomedical Engineering X

Chinese Medicine X X

Chiropractors X X X X

Clinical measurement science X

Counseling X

Dental and Oral health X X

Dietetics and Nutrition X X X X X X X

Diabetes Education X X

Diversional therapy X X

Environmental Health X
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Table 12. Definition of allied health professions by industry group and state government classification.

Profession SARRAH1 AHPA2 AIHW3 NT govt4 Vic govt5 Qld govt6 NSW govt7 WA govt8 SA govt 9

Epidemiology X

Exercise Physiology X X X X X X X

Genetic Counselling X X X X

Health Promotion X

Nuclear Medicine technology X X X

Medical Librarian X

Medical Physics X

Medical Radiation science X X X X

Medical Science X

Neurophysiology technologist X

Occupational therapy X X X X X X X X X

Optometry X X X

Orthoptist X X X X

Osteopathy X X X X

Paramedics X

Pathology X

Perfusion X X X

Pharmacy X X X X X X X X X

Physiotherapy X X X X X X X X X

Play therapy X

Podiatry X X X X X X X X

Prosthetics and Orthotics X X X X X X X X

Psychology X X X X X X X X X

Radiation therapy X X
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Table 12. Definition of allied health professions by industry group and state government classification.

Profession SARRAH1 AHPA2 AIHW3 NT govt4 Vic govt5 Qld govt6 NSW govt7 WA govt8 SA govt 9

Radiography X X X X X

Respiratory Science X

Sexual assault work X X

Sleep Technology X

Social Work X X X X X X X X

Speech Pathology X X X X X X X X

Sonography X X X X

Welfare officer X

Other professions linked to AHP

Aboriginal and Torres Strait Islander 
health workers X

Mental health workers X

Alcohol and drug workers X

Child and Adolescent Mental Health 
workers X

Community Mental Health Practitioners X

Clinical Director Drug and Alcohol X

Mental Health Emergency Care Clinicians X

Mental Health Rehab Coordinator X

Abbreviations: SARRAH, Services for Australian Rural and remote Allied Health; AHP, allied health professions; AHPA, Allied Health Professions Australia; AIHW, 
Australian Institute of Health and Welfare; NT, Northern Territory; Vic, Victoria; Qld, Queensland; NSW, New South Wales; WA, Western Australia; SA, South 
Australia.
1 SARRAH,  DeCourcy (2014); 2 AHPA http://www.ahpa.com.au/;  3 AIHW ABS 2006, 2009;  4 NT govt http://www.health.nt.gov.au/Allied_Health/; 5 Vic govt 
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Allied_health; 6 Qld https://www.health.qld.gov.au/employment/work-for-us/clinical/allied-health/
practise-requirements/default.asp ; 7 NSW   http://www.health.nsw.gov.au/careers/Pages/allied-health.aspx; 8 WA http://www.ochpo.health.wa.gov.au/home/; 9 
SA govt http://www.sahealth.sa.gov.au/wps/wcm/connect/Public+Content/SA+Health+Internet/Clinical+resources/Allied+and+scientific+health/
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Appendix 2

Health Services Eligibility requirements for Individual Allied Health Services - (Items 10950 to 10970) 
for Chronic Disease Management - Professional Eligibility

The individual allied health items (10950 to 10970) can only be claimed for services provided by 
eligible allied health professionals who are registered with the Department of Human Services. To be 
eligible to register with the Department of Human Services to provide these services, allied health 
professionals must meet the specific eligibility requirements detailed below.

Aboriginal and Torres Strait Islander health practitioners must be registered with the Aboriginal 
and Torres Strait Islander Health Practice Board of Australia. Aboriginal and Torres Strait Islander 
health practitioners may use any of the titles authorised by the Aboriginal and Torres Strait Islander 
Health Practice Board: Aboriginal health practitioners; Aboriginal and Torres Strait Islander health 
practitioners; or Torres Strait Islander health practitioners.
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Aboriginal health workers in a State or Territory other than the Northern Territory must have been 
awarded either:

a. a Certificate III in Aboriginal and/or Torres Strait Islander Primary Health Care (or an 
equivalent or higher qualification) by a registered training organisation; or 

b. a Certificate III in Aboriginal and Torres Strait Islander Health (or an equivalent or higher 
qualification) by a registered training organisation before 1 July 2012.

Note: Where individuals consider their qualification to be equivalent to or higher than the 
qualifications listed above, they will need to contact a registered training organisation in their 
State or Territory to have the qualification assessed as such before they can register with the 
Department of Human Services. In the Northern Territory, a practitioner must be registered with 
the Aboriginal and Torres Strait Islander Health Practice Board of Australia.

Audiologists must be either a ‘Full Member’ of the Audiological Society of Australia Inc (ASA), who 
holds a ‘Certificate of Clinical Practice’ issued by the ASA; or an ‘Ordinary Member - Audiologist’ or 
‘Fellow Audiologist’ of the Australian College of Audiology (ACAud).

Diabetes educators must be a Credentialled Diabetes Educator (CDE) as credentialled by the Australian 
Diabetes Educators Association (ADEA).

Chiropractors must be registered with the Chiropractic Board of Australia.

Dietitians must be an ‘Accredited Practising Dietitian’ as recognised by the Dietitians Association of 
Australia (DAA).

Exercise physiologists must be an ‘Accredited Exercise Physiologist’ as accredited by Exercise and 
Sports Science Australia (ESSA).
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Mental health workers

‘Mental health’ can include services provided by members of five different allied health professional 
groups. ‘Mental health workers’ are drawn from the following:

• psychologists;
• mental health nurses;
• occupational therapists;
• social workers;
• Aboriginal and Torres Strait Islander health practitioners; and
• Aboriginal health workers.

Psychologists, occupational therapists, Aboriginal and Torres Strait Islander health practitioners and 
Aboriginal health workers are eligible in separate categories for these items.

Social workers must be a ‘Member’ of the Australian Association of Social Workers (AASW) and be 
certified by AASW as meeting the standards for mental health set out in the document published by 
AASW titled ‘Practice Standards for Mental Health Social Workers’ as in force on 8 November 2008.

Occupational therapists must be registered with the Occupational Therapy Board of Australia.

Osteopaths must be registered with the Osteopathy Board of Australia.

Physiotherapists must be registered with the Physiotherapy Board of Australia.

Podiatrists must be registered with the Podiatry Board of Australia.

Psychologists must hold general registration in the health profession of psychology under the 
applicable law in force in the State or Territory in which the service is provided.

Speech pathologists must be a ‘Practising Member’ of Speech Pathology Australia.
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Appendix 3

Table A3.1 Referrals for patients from GPs with diabetes across the past 12 months as per BEACH data (accessed 28/8/2015)

Referrals ICPC-2 PLUS n % Referrals 95% LCL 95% UCL
Per 100 
‘Diabetes 95% LCL 95% UCL

(All)’ probs

Podiatrist/chiropodist S66002 173 29.21 24.32 34.1 4.38 3.64 5.11

Dietitian/nutritionist A66016 83 13.98 10.64 17.33 2.1 1.59 2.6

Endocrinologist T67002 74 12.45 9 15.91 1.87 1.35 2.38

Ophthalmologist F67002 69 11.56 8.72 14.4 1.73 1.31 2.16

Diabetes education T68003 66 11.06 8.01 14.11 1.66 1.2 2.11

Optometrist F66002 35 5.97 3.88 8.06 0.89 0.58 1.21

Exercise physiologist A66018 13 2.11 0.86 3.37 0.32 0.13 0.5

Diabetes clinic T67003 12 2.09 0.75 3.44 0.31 0.11 0.52

Physiotherapy A66006 10 1.64 0.36 2.93 0.25 0.05 0.44

Cardiologist K67002 9 1.58 0.06 3.11 0.24 0.01 0.47

Referral A68011 9 1.45 0.31 2.59 0.22 0.05 0.39
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Table A3.1 Referrals for patients from GPs with diabetes across the past 12 months as per BEACH data (accessed 28/8/2014)

Referrals ICPC-2 PLUS n % Referrals 95% LCL 95% UCL

Per 100 
‘Diabetes

95% LCL 95% UCL
(All)’ probs

Physician A67002 5 0.79 0 1.8 0.12 0 0.27

Obstetrician W67002 4 0.63 0 1.52 0.1 0 0.23

O&G X67003 3 0.44 0 1.04 0.07 0 0.16

Surgeon A67003 3 0.43 0 1.04 0.07 0 0.16

A&E A67011 3 0.43 0 0.87 0.06 0 0.13

Pharmacist A66017 2 0.4 0 0.9 0.06 0 0.14

Nephrologist U67004 2 0.34 0 0.86 0.05 0 0.13

Clinic/centre A67012 2 0.28 0 0.84 0.04 0 0.13

Paediatrician A67004 2 0.28 0 0.82 0.04 0 0.12

Vascular surgeon K67004 1 0.21 0 0.61 0.03 0 0.09

Home nursing A66004 1 0.19 0 0.55 0.03 0 0.08

Dentist D66002 1 0.18 0 0.43 0.03 0 0.06

Aboriginal health worker A66019 1 0.17 0 0.51 0.03 0 0.08

Holter monitor K68005 1 0.16 0 0.49 0.02 0 0.07

Colonoscopy D67004 1 0.15 0 0.44 0.02 0 0.07

Hospital A67010 1 0.12 0 0.36 0.02 0 0.05

OPD A67018 1 0.11 0 0.32 0.02 0 0.05

Community health A66015 1 0.09 0 0.28 0.01 0 0.04

SUBTOTAL 592 99.69 . . . . .

TOTAL 593 100 . . 14.99 . .
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Table A3.2 GP referrals for patients with gestational diabetes as per BEACH data over the past 12 months (accessed 28/8/2015)

Referrals ICPC-2 PLUS n % Referrals 95% LCL 95% UCL
Per 100 
‘Gestational
diabetes’
probs

95% LCL 95% UCL

Obstetrician W67002 4 28.25 0 66.05 9.21 0 21.53

Diabetes clinic T67003 3 24.72 0 60.18 8.06 0 19.62

Obstetrics  and Gynaecology X67003 3 19.47 0 48.85 6.35 0 15.92

Diabetes education T68003 1 9.58 0 23.83 3.12 0 7.77

Endocrinologist T67002 1 8.36 0 27.33 2.72 0 8.91

Hospital A67010 1 5.47 0 18.25 1.78 0 5.95

Dietitian/nutritionist A66016 1 4.15 0 13.58 1.35 0 4.42

SUBTOTAL 13 100 . . . . .

TOTAL 13 100 . . 32.59 .

Table A3.3 GP referrals for patients with osteoarthiritis in the past 12 months as per BEACH data (accessed 28/8/2015)

Referrals ICPC-2 PLUS n % Referrals 95% LCL 95% UCL
Per 100 ‘Osteo-
arthritis
(All)’ probs

95% LCL 95% UCL

Orthopaedic surgeon L67002 179 42.05 35.93 48.16 6.28 5.37 7.19

Physiotherapy A66006 125 29.32 24.19 34.44 4.38 3.61 5.15

Podiatrist/chiropodist S66002 32 7.61 4.78 10.43 1.14 0.71 1.56

Rheumatologist L67003 20 4.77 2.47 7.07 0.71 0.37 1.06

Surgeon A67003 9 2.14 0.35 3.93 0.32 0.05 0.59

Specialist A67001 7 1.76 0.16 3.35 0.26 0.02 0.5

Chiropractor A66003 6 1.43 0.2 2.66 0.21 0.03 0.4

Referral A68011 6 1.37 0 2.8 0.2 0 0.42

Osteopath L66003 5 1.25 0 2.6 0.19 0 0.39

Exercise physiologist A66018 5 1.17 0.19 2.16 0.17 0.03 0.32

Occupational therapist A66005 4 1.03 0.09 1.97 0.15 0.01 0.29

Hospital A67010 4 0.99 0 2 0.15 0 0.3
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Table A3.3 GP referrals for patients with osteoarthiritis in the past 12 months as per BEACH data (accessed 28/8/2015)

Referrals ICPC-2 PLUS n % Referrals 95% LCL 95% UCL
Per 100 ‘Osteo-
arthritis
(All)’ probs

95% LCL 95% UCL

Neurosurgeon N67003 3 0.81 0 1.7 0.12 0 0.25

Clinic/centre A67012 2 0.51 0 1.33 0.08 0 0.2

Radiologist A67017 2 0.44 0 0.97 0.07 0 0.14

Sports medicine prac-
titioner L66002 2 0.42 0 1.08 0.06 0 0.16

Nurse A66012 2 0.37 0 1.09 0.05 0 0.16

Masseur A66014 1 0.33 0 0.81 0.05 0 0.12

Home support services Z66005 1 0.33 0 0.81 0.05 0 0.12

Rehabilitation A66007 1 0.31 0 0.93 0.05 0 0.14

Allied health prof A66001 1 0.28 0 0.83 0.04 0 0.12

Social welfare Z68009 1 0.25 0 0.73 0.04 0 0.11

Physician A67002 1 0.24 0 0.72 0.04 0 0.11

Pain clinic A67013 1 0.2 0 0.5 0.03 0 0.07

Yoga therapist A68015 1 0.18 0 0.53 0.03 0 0.08

Aged care assessment A68005 1 0.17 0 0.49 0.02 0 0.07

Plastic surgeon A67008 0 0.1 0 0.29 0.01 0 0.04

Arthroscopy for hip L40009 0 0.1 0 0.28 0.01 0 0.04

Dietitian/nutritionist A66016 0 0.09 0 0.26 0.01 0 0.04

SUBTOTAL 426 100 . . . . .

TOTAL 426 100 . . 14.94 .
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Table A3.4 GP referrals for stroke patients in the past 12 months as per BEACH data (accessed 28/8/2015).

Referrals ICPC-2 PLUS n % Referrals 95% LCL 95% UCL

Per 100 ‘Stroke/
cerebrovascular 
accident’
probs

95% LCL 95% UCL

Neurologist N67002 7 23.91 7.86 39.95 6 1.97 10.03

A&E A67011 5 16.14 1.53 30.75 4.05 0.38 7.72

Rehabilitation A66007 5 16.03 2.93 29.13 4.02 0.74 7.31

Occupational therapy A66005 2 7.8 0 19.27 1.96 0 4.84

Admission; Hospital A67022 1 4.89 0 12.17 1.23 0 3.05

Aged care assessment A68005 1 4.83 0 14.75 1.21 0 3.7

ENT A67021 1 4.3 0 13.18 1.08 0 3.31

Physiotherapy A66006 1 3.84 0 11.82 0.96 0 2.97

Geriatrician A67006 1 3.35 0 10.33 0.84 0 2.59

Vascular surgeon K67004 1 3.05 0 9.23 0.76 0 2.32

Referral A68011 1 2.91 0 9.02 0.73 0 2.26

Cardiologist K67002 1 2.77 0 8.43 0.7 0 2.11

Ophthalmologist F67002 1 2.61 0 8.09 0.65 0 2.03

Psychologist P66003 1 2.32 0 7.22 0.58 0 1.81

Hospital A67010 0 1.25 0 3.92 0.31 0 0.98

SUBTOTAL 29 100 . . . . .

TOTAL 29 100 . . 25.09 . .
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Appendix 4

Table A4.1 Cochrane review studies for Diabetes

Authors Intervention Cochrane review results Cochrane review Conclusions

Type II diabetes

Attridge et al 2014 Culturally appropriate 
health education

Glycaemic control showed improvement (MD -0.4%, 95%CI -0.5 to -0.2) 
and at 6 months (MD -0.5%, 95%CI -0.7 to -0.4) compared with patients 
who received usual care. This control was sustained to a lesser extent at 
12 months (MD -0.2, 95%CI -0.3 to -0.04

Culturally appropriate health education has short to medium 
term effects on glycaemic control and on knowledge of diabe-
tes and healthy lifestyles

Chen et al 2013 Chinese herbal 
medicine

The positive results reported from low quality studies are of question-
able significance. 

Conclusions cannot be drawn from this review about the safety 
of herbal medicines due to inadequate reporting

Coutler et al 2015 Personalised care 9 studies measured HBA1c giving a combined mean difference 
between intervention and control of -0.24% (95%CI -0.35 to -0.14), a 
small positive effect

Personalised health plans leads to improvements in certain 
indications of physical and psychological health status when 
compared to usual care but the effects are not large.

Deakin et al 2005 Self-management 
group strategies

The results of the meta-analyses in favour of group-based diabetes 
education were reduced haemoglobin at 4 and 6 months (1.4%, 
95%CI 0.8 to 1.9, p <0.00001) t 12-14 months (0.8%, 95%CI 0.7 to 1.0, 
p<0.0001) and two years (1.0%, 95%CI 0.5 to 1.4 p<0.00001); reduced 
fasting blood glucose levels at 12 months (11..2 mmol/L, 95%CI 0.7 to 
1.6, p<0.00001), reduced body weights at 12-14 months 1.6kg, 95%CI 
0.3 to 230, p=0.02). There was also are reduced need for diabetes medi-
cation (OR 11.8, 95%CI 5.2 to 26.9, p<0.0001, RD=0.2; NNT = 5)

Group-based training for self-management strategies in people 
with type 2 diabetes is effective.

Do et al 2015 Blood pressure 
control for diabetic 
retinopathy

The evidence from these trials support a benefit of more intensive BP 
control with respect to 4-5 incidence of diabetic retinopathy (RR 0.8, 
95%CI 0.71 to 0.92).

The lack of evidence to show that reducing blood pressure 
slows progression of diabetic retinopathy or prevent other 
outcomes considered with the modest support for the benefi-
cial effect on incidence, weakens the conclusion regarding the 
benefit of BP control on diabetic retinopathy
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Table A4.1 Cochrane review studies for Diabetes

Authors Intervention Cochrane review results Cochrane review Conclusions

Desroches et al 2013 Adherence to dietary 
advice

As the studies differed widely with respect to interventions, a qualita-
tive analysis was completed. Interventions shown to improve at least 
one diet adherence outcome are: telephone follow-up, video, contract, 
feedback, nutritional tolls and more complex interventions including 
multiple interventions. However, these interventions also show no 
difference in some diet adherence outcome than the usual care group.

There is a need for further long term, good quality studies using 
more standardised and validated measures of adherence to 
identify the interventions that should be used in practice to 
enhance adherence to dietary advice.

Dorresteijn-Johannes et al 2010 Complex interventions 
for foot ulceration

In three studies that compared the effect of an education-centred com-
plex intervention with usual care or written instructions only, little ev-
idence of benefit was found. Two studies compared the effect of more 
intensive and comprehensive complex intervention with usual care. 
In the other study a significant and cost-effective reduction of lower 
extremity amputations (RR 0.30, 95%CI 0.13 to 0.71) was achieved. 

There is no high quality research evidence evaluating complex 
interventions for preventing diabetic foot ulceration and 
insufficient evidence of benefit. 

Dorresteijn-Johannes et al 2014 Patient education 
for preventing foot 
ulceration

Pooling of outcomes data was precluded by heterogeneity in the data.  
One RCT shows reduced incidence of foot ulceration (RR 031, 95%CI 
0.14 to 0.66) and amputation (RR 0.33, 95%CI 0.15 to 0.76) during 
one-year follow up of diabetes patients at high risk of foot ulceration 
after a 1 hour education session. However, a similar study with lower 
risk of bias did not confirm this finding. Three other studies also did not 
confirm an impact of education.

In some trials, foot care knowledge and self-reported patient 
behaviour seem to be positively influenced by education in 
the short term. Yet, based on the only two sufficiently powered 
studies reporting the effect of patient education on primary 
endpoint, we conclude that there is insufficient robust evidence 
that limited patient education alone is effective in achieving 
clinically relevant reduction in ulcer and amputation

Hemmingsen et al 2013 Targeting intensive 
glycaemic control

There were no statistically significant differences between targeting 
intensive vs conventional glycaemic control of rall cause mortality (RR 
1.00, 95%CI 0.92 to 1.08 n= 343,325) or cardiovascular mortality (RR 
1.06, 95%CI 0.94 to 1.21 n=4177. Targeting intensive glycaemic control 
did not show differences for macrovascular complications in a random 
effects model but decrease risk in the fixed RR 0.93, 95%CI 0.87 to 
0.99, p=0.02, n=32846);  targeting intensive vs conventional glycaemic 
control seemed to reduce the risks of non-fatal myocardial infarction 
(RR 0.87, 95%CI 0.77 to 0.98, p=0.02, n=30,417), amputation of a lower 
extremity (RR 0.65, 95%CI 0.45 to 0.94, p=0.02, n=11200)

Although we have been able to expand the number of partic-
ipants in this update we still find paucity of data on outcomes 
and the bias risk of the trials was mostly high. Targeting 
intensive glycaemic control compared with conventional gly-
caemic control did not show significant differences for all-cause 
mortality and cardiovascular mortality. Targeting intensive 
glycaemic control seemed to reduce the risk of microvascular 
complications if we disregard the risks of bias, but increased the 
risk of hypoglycaemia and serious adverse events.

Malanda et al 2012 Self-monitoring of 
blood glucose

Meta-analysis of studies including patients with a diabetes duration of 
one year or more sows a statistically significant self-monitoring blood 
glucose (SMBG) induced decrease in HbA1c at up to 6 months (-0.3, 
95%CI -0.4 to -0.1 n=2324) yet an overall statistically non-significant 
SMBG was seen at 12 month follow up (-01, 95%CI -0.3 to 0.04, n=493).

From this review we conclude that when diabetes duration is 
over one year, the overall effect of self-monitoring of blood 
glucose on glycaemic control in patients with type 2 diabetes 
who are not using insulin is small up to 6 months after initiation 
and subsides after 12 months. Furthermore based on a 
best-evidence synthesis, there is no evidence that SMBG affects 
patient satisfaction, general wellbeing or general health related 
quality of life

Pal et al 2013 Computer-based 
self-management 
intervention

Computer based diabetes self-management interventions currently 
have limited effectiveness. They appear to have small benefits on 
glycaemic control (HbA1c -2.3 mmol/mol OR -0.2% (95%CI -0.4 
to -0.1, p=0.0009 n-2637. The effect size was larger in the mobile 
phone subgroup HbA1c -5.5 mmol/mol or -0.5% (95%CI -0.7 to -0.3, 
p<0.00001, n=280)

Computer based diabetes self-management interventions 
to manage type 2 diabetes appear to have a small beneficial 
effect on blood glucose control and the effect was larger in the 
mobile phone subgroup. There is no evidence to show benefits 
in other biological outcomes or any cognitive, behavioural or 
emotional outcomes.
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Table A4.1 Cochrane review studies for Diabetes

Authors Intervention Cochrane review results Cochrane review Conclusions

Type I and Type II diabetes

Callaghan et al 2012 Enhanced glucose 
control

A meta-analysis of the two studies that reported the primary outcome 
(incidence of diabetic neuropathy) in patients with Type 1 diabetes 
revealed a significantly reduced risk of developing clinical neuropathy 
in those with enhance glucose control an annualised RD of -1.84% 
(95%CI -1.11 to -2.56). In a similar analysis of Type II diabetes, the 
annualised RD of developing clinical neuropathy was -0.58% (95%CI 
0.01 to -1.17). Most secondary outcomes were significantly in favour 
of intensive treatment in both populations. However, both type of 
diabetic participants also had a significant increase in adverse events 
including hypoglycaemia.

According to high quality evidence, enhanced glucose control 
significantly prevents the development of clinical neuropathy 
and reduces nerve conduction and vibration threshold 
abnormalities in type 1 diabetes mellitus. In type 2 diabetes, 
enhanced glucose control reduced the incidence of clinical 
neuropathy although this was not clinically significant,.  How-
ever, enhanced glucose control does significantly reduce nerve 
conduction and vibration threshold abnormalities.

Type I diabetes

Fullerton et al (2014) Glucose control Under intensive glucose control, the risk of developing microvascular 
complications was reduced compared to conventional treatment for 
retinopathy (6.2% vs 23.2%, RR 0.27 95%CI 0.18 to 0.42 p<0.00001; 
nephrology 16.3% vs 28.4% RR 0.56 (95%CI 0.46 to 0.68, p<0.00001; 
neuropathy 4.9% vs 13.9% RR 0.35 (95%CI 0.23 to 0.53, p<0.00001

Tight blood sugar control reduces the risk of developing 
microvascular diabetes complications. The evidence of benefit 
is mainly form studies in younger patients at early stages of 
the disease. 

Gestational diabetes

Bain et al 2015 Diet and exercise When comparing women receiving a diet and exercise intervention 
with those receiving no intervention there was no clear difference 
in the risk of developing GDM (RR 0.92, 95%CI 0.68 to 1.23 n=3744), 
caesarean section (Rr 0.92, 95%CI 0.83 to 1.01) or large for gestational 
age (RR 0.90, 95%CI 0.77 to 1.05 n=2950). Only one trial report on 
perinatal mortality and found no clear difference in the risk of still 
birth (RR 0.99, 95%CI 0.29 to 3.42 n=2202) or neonatal death (RR 0.99 
95%CI 0.06 to 15.85, p=2202). Women receiving a combined diet and 
exercise interventions were found to have a reduced risk of preterm 
birth compared with women receiving no intervention (RR 0.71, 95%CI 
0.55 to 0.93, n=2713).

There are limitations associated with the available RCT evidence 
on the effects of combined diet and exercise intervention 
compared with women receiving no intervention. However, 
the ability to draw firm conclusions was limited by variations 
in the quality of trials, characteristics of the interventions and 
populations assessed.

Han et al 2013 Dietary advice In the low-mod GI vs mod-high GI food no significant differences were 
seen; in the low-GI vs high fibre comparison no differences were seen 
in outcomes; in the energy restricted vs not restricted there were 
no outcome differences. All finds were based in single trials. No trial 
reported long term health consequences.

Data for most comparisons are only available from single 
studies and they are too small for reliable conclusion. 

Abbreviations: CI, confidence interval; GDM, gestational diabetes mellitus; GI, glycaemic index; OR, odds ration; RCT, randomised controlled trial; RR, risk 
reduction; SMBG, self-monitoring blood glucose; SMD, standard mean difference
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Table A4.2 Cochrane review studies for osteoarthritis

Authors Intervention Cochrane review results Cochrane review Conclusions

Duivenvoorden et al 2015 Braces and orthoses One study shows a lack of evidence on the VAS pain score (MD 0.0, 95%CI -0.84 to 
0.84), Qol (change 4%, MD-0.04, 95%CI -0.12 to 0.04) at 12 months. Many patients 
stopped there initial treatment due to lack of efficacy.  For the comparison of 
laterally wedged versus no insole after pooling three studies little evidence was 
found of an effect on numerical rating scale (NRS) pain scores (absolute change 
1.0%, 95%CI -0.45 to 0.65) WOMAC stiffness score (0.1% absolute change, 95%CI  
-0.45 to 0.65) and WOMAC function score (absolute percentage change 0.9%, 95%CI 
-2.98 to 4.87).

Evidence was inconclusive for the benefits of bracing 
for pain, stiffness, function and QoL in the treatment 
of patients with medical compartment knee OA.

Fransen et al 2015 Exercise Studies were largely free from bias but results may be vulnerable to performance 
and detection bias. High quality evidence from 3537 patients indicated that exer-
cise reduces pain (SMD -0.49, 95%CI -0.30 to -0.59) immediately after treatment. Ex-
ercise improved function by an equivalent of 10 point (95%CI 8 to 13 points).Eight 
studies reported adverse events all of which were related to increased knee or back 
pain attributed to exercise. The studies indicated sustainability of treatment for pain 
(SMD -0.24, 95%CI -0.35 to -0.14) with an equivalent reduction of 6 (3 to 9) points on 
0 to 100 point scale and of physical function (SMD -0.15, 95%CI -0.26 to -0.04).

High quality evidence indicates that land-based 
therapeutic exercise provides short-term benefit that 
is sustained for at least 2 to 6 months after cessation 
of formal treatment in terms of reduced knee pain and 
moderate quality evidence shows improvement in 
physical function among people with OA.

Fransen et al 2014 Exercise High quality evidence from nine trials (n=549) indicated that exercise reduced 
pain (SMD -0.38, 95%CI -0.55 to -0.20) and improved physical function (SMD (-0.39, 
95%CI -0.54 to -0.05) immediately after treatment. Exercise reduced pain by an 
equivalent of 8 points (95%CI 4 to 11) with the NNT for additional beneficial being 6 
and improved physical function NNTB 6. Only three small studies evaluated quality 
of life with overall low quality of evidence with no evidence (SMD -0.07, 95%CI 
-0.23 to 0.36). 

Land-based therapeutic exercise programs can reduce 
pain and improve [physical function among people 
with symptomatic hip OA.

Harvey et al 2014 Continuous passive motion 24 RCT (n=1445) were included. There was moderate quality evidence to indicate 
that CPM does not have clinically important effects on active knee flexion ROM: 
mean knee flexion was 78 degrees in the control group, CPM increased active knee 
flexion ROM by 2 degrees (95%CI 0 to 5). There was low quality evidence to suggest 
that CPM reduces the risk of manipulation under anaesthesia, risk of manipulation 
in the control group was 7.2%, risk of manipulation in the experimental group 
was 1.6%.

CPM does not have clinically important effects on 
active knee flexion ROM, pain, function or quality of 
life to justify its routine use. It may reduce the risk of 
manipulation under anaesesthia and risk of develop-
ing AE although the evidence of these is low.

Kroon-Feline et al 2014 Self-management program Low quality evidence from one study (n=344) indicates that self-management 
skills were similar in active and control groups: 5.8 points on a 10-point-self efficacy 
scale in the control group and the mean difference between groups was 0.4 points 
(95%CI -0.30 to 1.19). Low quality evidence from four studies (n=575) indicates that 
self-management programs may lead to a small but clinically unimportant reduc-
tion in pain, the SMD between groups was -0.26 (95%CI -0.44 to -0.09)

Low to moderate quality of evidence indicates that 
self-management programs result in no or small bene-
fits in people with osteoarthritis.

Legg et al 2006 Occupational therapy Occupational therapy interventions reduced the odds of a poor outcome (Peto 
odds ratio 0.67 (95%CI 0.51 to 0.87, p=0.003) and increased personal ADL scores 
SMD 0.18 (95%CI 0.04 to 0.32 p=0.01). For every 11 (95%CI 7 to 30) patients 
receiving occupational therapy intervention to facilitate personal ADLs, one person 
was spared a poor outcome.

Patients who receive occupational therapy interven-
tions are less likely to deteriorate and more likely to be 
independent in their ability to perform personal ADL.

Li et al 2013 Electromagnetic fields Participants who received EMF treatment rated their pain relief 15.1 points more on 
a scale of 0-100 (MD 15.1, 95%CI 9.08 to 21.13, absolute improvement 15%)

Current evidence suggests that electromagnetic 
field treatment may provide moderate benefit for OA 
sufferers in terms of pain relief

Abbreviations: CI, confidence interval; OA, osteoarthritis;  OR, odds ration; RCT, randomised controlled trial; RR, risk reduction; SMD, standard mean difference
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Table A4.3 Cochrane review studies for stroke

Authors Intervention Cochrane review results Cochrane review Conclusions

No author (2003) Therapy-based rehabilitation Reduced the odds of a poor outcome (Peto OR 072, 95%CI 0.57-0.92, 
p=0.009; increased ADL scores (mean diff 0.14, 95%CI 0.02-0.25, p=0.02). 
Every 100 stroke patients 7 (95%CI 2 to 11) would be spared a bad outcome, 
assuming 37.5% would have had a bad outcome with no treatment.

Therapy- based rehabilitation service appear to 
improve independence in personal activities of 
daily living

Aziz et al (2008) Therapy based rehab 1 year 
after stroke

A significant difference in global poor outcome was seen between the 
intervention and control groups relating to a 26% difference in favour of 
the intervention group (51% versus 76%) (95% CI, 3% to 48%; P = 0.03, 
using x2 test and adjusted for cluster design).  The pooled analysis found no 
significant difference in the risk of death at the end of scheduled follow up 
(OR 0.85, 95% CI 0.22 to 3.26; P = 0.81)

It was inconclusive evidence as to whether the inter-
vention was able to influence any relevant patient or 
carer outcomes. 

Barclay-Goddard et al (2004) Force platform feedback for 
standing balance training

Force platform feedback did not improve clinical measures of balance. 
Significant improvements in laboratory force platform indicators of stance 
symmetry were found for regimens using visual feedback (SMD -0.68, 95%CI 
-1.31 to -0.04, p=0.04) and concurrent visual and auditory feedback (WMD 
-4.02, 95%CI -5.99 to -2.04, p=0.00007). 

Force platform feedback (visual or auditory) 
improved stance symmetry but not sway in 
standing. Clinical balance outcomes or measures of 
independence

Barclay-Goddard et al (2011) Mental practice for upper extrem-
ity deficits

Mental practice in combination with other treatment was more effective in 
improving upper extremity function than the other treatment alone (Z=3.48, 
p= 0.0005; SMD 1.37 95%CI 0.60 to 2.15)

There is limited evidence to suggest that MP in com-
bination with other rehabilitation treatment appears 
to be beneficial. Evidence regarding improvement 
in motor recovery and quality of movement is less 
clear, Further evidence is required to evaluate the 
effect of MP on time post-stroke. 

Barclay et al (2015) Community ambulation Low quality evidence for the efficacy of intervention on participation 
compared with controlled (SMD 0.8, 95%CI -0.20 to 0.35). Other evidence 
was considered too low quality to make any conclusions. 

There is currently insufficient evidence to establish 
the effect of community ambulation interventions. 
More research is needed to determine of practicing 
outdoor or community walking will improve 
participation and community ambulation skills for 
stroke survivors.

Bernhardt et al (2009) Very early vs delay mobilisation Fewer patients who received early and frequent mobilisations were dead or 
disabled at 3 months but this was not statistically significant. No significant 
difference on any secondary outcomes of interest was found. 

We found insufficient evidence to support or refute 
the efficacy of routine very early mobilisations after 
stroke compared with conventional care.

Bowen et al (2011) Non-pharmacological interven-
tions for perceptual disorders

There was evidence of a difference in ADL scores at the scheduled end of the 
intervention (MD 0.9, 95%CI -1.6 to 3.5) points on a self-care ADL scale in one 
study (OR 1.3, 95%CI 0.56 to 3.1) for passing a driving test in the other, both 
in favour of active intervention.

There is insufficient evidence to support or refute 
the view that perceptual interventions are effective.

Bowen et al (2013) Cognitive rehabilitation for 
cognitive neglect

Only 2 small studies reported a measure of functional disability but there 
was wide heterogeneity. Subgroup analyses showed evidence of a statis-
tically significant difference between those comprising rehabilitation with 
attention control and those with another control or no treatment group for 
immediate effects on standardised neglect assessments p=0.04.

The effectiveness of cognitive rehabilitation remains 
unproven however there is some very limited 
evidence that cognitive rehabilitation may have an 
immediate rehabilitation for neglect.

Brady et al (2006) Oral-hygiene improvement The oral health care interventions demonstrated a significant reduction in 
denture plaque scores up to 6 months (p<0.0001) after the intervention 
but not dental plaque. The decontamination get reduced the incidence of 
pneumonia amongst the intervention group.

OHC interventions can improve staff knowledge 
and attitudes towards oral care, the cleanliness 
of patients’ dentures and reduce the incidence of 
pneumonia. 

Brady et al 2012 Speech and language therapy 
(SLT) for aphasia following stroke

19 RCT with 1414 patients compared SLT with no SLY and resulted in 
significant benefits to patients functional communication *SMD 0.30, 95%CI 
0.08 to 0.52 p=0.008).

Out report shows some evidence of the effectiveness 
of SLT for people with aphasia following stroke 
in terms of improved functional communication, 
receptive and expressive language. There was insuffi-
cient evidence to draw any conclusions regarding 
the effectiveness of any one specific SLT approach 
over another
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Table A4.3 Cochrane review studies for stroke

Authors Intervention Cochrane review results Cochrane review Conclusions

Cheng et al 2015 Motivational interviewing on ADL One study met the criteria for review and found no significant differences 
between groups receiving motivational interviewing or usual stroke care for 
participants not dependent on others for ADL or death rate after 3 months 
and 12 months but participants who received motivational interviewing 
were more likely to have a normal mood than those who received usual care 
at 3 months and 12 months

There is insufficient evidence to support the use 
of motivational interviewing for improving ADL 
after stroke

Chung et al 2013 Cognitive rehabilitation for execu-
tive dysfunction

Data from two studies (68 participants) showed that there was no statistical-
ly significant effect of cognitive rehabilitation compared with no treatment 
(SMD -0.03, 95% CI -0.52 to 0.45) for the concept formation outcome. Data 
from two studies (104 participants) showed that there was no statistically 
significant effect of cognitive rehabilitation compared with no treatment 
(SMD -0.11, 95% CI -0.90 to 0.67). Data from seven studies (329 participants) 
showed that there was no statistically significant effect of experimental 
cognitive rehabilitation approaches (self-awareness training, video-feedback, 
intensive neurorehabilitation, problem-solving training, group cognitive 
rehabilitation) compared with standard cognitive rehabilitation approaches 
(standard cognitive rehabilitation; corrective feedback) (SMD -0.16, 95% CI 
-0.44 to 0.11) on the outcome of concept formation

We identified insufficient higher quality evidence to 
reach any generalised conclusions about the effect 
of cognitive rehabilitation on executive function

Ciccone  et al 2013 Continuous vs intermittent 
physiological monitoring for 
acute stroke

Three studies (n=354) were included. Compared to intermittent monitoring 
continuous monitoring significantly reduced death and disability at 3 
months (OR 0.27, 95%CI 0.13 to 0.56) and was associated with a non-signifi-
cant reduction in deaths from any cause at discharge (OR 0.72, 0.28 to 1.85).

Continuous monitoring of physiological monitoring 
for the first 2 t 3 days may improve outcomes and 
prevent complications

Coupar et al 2010 Simultaneous bilateral training for 
arm function

No significant differences were found in the studies comparing to usual care. There is insufficient good quality evidence to make 
recommendations about the relative effect of 
simultaneous bilateral training

Coupar et al 2012 Home-based therapy for upper 
limb

No statistically significant result for performance of ADL or functional 
movement.

There is insufficient good quality evidence to make 
recommendations. 

das NR et al 2007 Cognitive rehabilitation for 
memory deficits

No formal meta analyses could be performed due to the quality of the 
outcomes reported

There was no evidence to support or refute the 
effectiveness of memory rehabilitation or functional 
outcomes

Doyle et al 2010 Interventions for sensory 
impairment in the upper limb 
after stroke

Due to high degree of intervention heterogeneity this was not able to 
meta-analysed

multiple interventions for upper limb sensory 
impairment after stroke  are described but there 
is insufficient evidence to support or refute their 
effectiveness

Elliss et al 2011 Stroke liaison worker Patients with mild to moderate disability had a significant reduction in 
dependence (OR 0.62, 95%CI 0.44 to 0.87, p=0.006). This would equate to 
10 fewer dependent patients (95%CI 17 fewer to 4 fewer) for every 100 
patients seen by a stroke liaison worker. Similar results were seen for the 
outcome of death or dependence for the subgroup Barthel 15 to 19 (OR 0.55, 
95%CI 0.38 to 0.81, p=0.002). This equates to 11 fewer dead or dependent 
patients (95%CI 17 fewer to 4 fewer) for every 100 patients visited by the 
stroke liaison.

Patients with a mild to moderate disability benefit 
from a reduction in death and disability

Elsner et al 2013 Transcranial direct current stimula-
tion for lower limb

Analysis of 6 studies involving 326 patient showed no evidence of an effect 
in favour of tDCS at the end of the intervention phase.

At the moment, evidence of very low to low quality 
is available on the effectiveness of tDCS on lower 
limb function
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Elsner et al 2015 Transcranial direct current stimula-
tion for aphasia

Meta-analysis showed tDCS may not enhance SLT outcomes (SMD 0.37, 
95%CI -0.18 to 0.92).

Currently there is no evidence of the effectiveness 
of tDCS versus control improving functional com-
munication, language impairment and cognition in 
people with aphasia after stroke

English et al 2010 Circuit class CCt was superior to the comparison intervention 6 minute walk test MD 
fixed 76.57 mt, 95% CI 38.44 to 114.70 p<0.0001; gait speed fixed 0.12 m/s 
95% CI 0.00 to 0.24, p=0.004)

CCT is safe and effective in improving mobility 
for people after moderate stroke and may reduce 
patient length of stay. Further research is required

Fearon et al 2012 Early supported discharge Patients tended to be a selected elderly group with moderate disability. 
The ESD group showed a reduced of hospital stay (approx 7 days). Overall 
OR for death, death or institutionalised, death or dependence at the end of 
scheduled time were 0.91 ()95%CI 0.67 to 1.25, p=0.58; OR 0.78 95%zCI 0.61 
to 1.0 p=0.05 and OR 0.8 95%CI 0.67 to 0.97 p=0.02)

Appropriately resourced ESD serviced provided for 
a selected group of stroke patients can reduce ling 
term dependency and admission to institutional 
care.

Fletcher-Smith et al 2013 Occupational therapy Insufficient evidence to report results We found insufficient evidence to support or refute 
the efficacy of occupational therapy

Forster et al 2012 Information Meta-analysis showed significant effect in favour of the intervention on 
patient knowledge (SMC 0.29, 95%CI 0.12 to 0.46, p<0.001) carer knowledge 
(SMD 0.74, 95%CI 0.06 to 1.43, p=0.03), one aspect of patient satisfaction (OR 
2.07, 95%CI 1.33 to 3.23 p=0.001) and patient depression scores (MD -0.52, 
95%CI -0.93 to -0.10, p=0.01)

There is evidence that information improves patient 
and carer knowledge aspects of patient satisfaction 
and depression scores.

French et al 2007 Repetitive training Results were statistically significant for walking distance (MD 54.6, 95%CI 
17.5 to 91.7), walking speed (SMD 0.29 95%CI, 0.04 to 0.53), sit to stand (0.35, 
95%CI 0.13 to 0.56). There were no statistically significant differences for 
hand/arm function or sitting balance reach.

Repetitive task training resulted in modest 
improvement in lower limb function but not upper 
limb function. Training may be sufficient to impact 
on daily living function. There is no evidence that 
improvements are sustained. 

Geeganage et al 2012 Interventions for dysphagia after 
acute and subacute stroke

Dysphagia at the end of trial was reduced by acupuncture (OR 0.24, 95%CI 
0.13 to 0.46, p<0.0001) and behavioural interventions (OR 0.52, 95%CI 0.30 
to 0.88 p=0.01)

There remains insufficient data on the effect of swal-
lowing therapy, feeding and nutritional and fluid 
supplementation on functional outcome and death 
in dysphasic patients with acute or subacute stroke. 
Behavioural interventions and acupuncture reduced 
dysphagia and pharyngeal electrical stimulation 
reduced pharyngeal transit time.

Hoffman et al 2010 Occupational therapy for cognitive 
impairment after stroke

No difference was found between groups for the two relevant outcomes that 
were measured: improvement in time judgement skills and improvement in 
basic ADLs on the Barthel Index.

The effectives of occupational therapy for cognitive 
impairment post-stroke remains unclear. The 
potential benefits of cognitive retraining delivered as 
part of occupational therapy in improving basic daily 
activity function or specific cognitive ability or both 
cannot be supported or refuted by this evidence.

Howe et al 2011 Exercise for improving balance Data reported for multiple interventions (Gait and balance training, 
strengthening exercises, 3D training, general physical activity (walking and 
cycling) across multiple outcomes (timed up and Go, Berg Balance Scale, 
walking speed. 

There is weak evidence that some types of exercise 
(gait, balance, coordination and functional tasks, 
strengthening exercises, 3D and multiple exercise 
types) are moderately effective immediately post 
intervention in improving clinical balance outcomes 
in older people. There is either no or insufficient 
evidence to draw any conclusions for general 
physical activity (walking or cycling) and exercise 
involving computerised balance programmes or 
vibration plates.
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Laver et al 2015 Virtual reality fir stroke reha-
bilitation

Results were statistically significant for upper limb function (SMD 0.28, 
95%CI 0.08 to 0.49, n=498). There were no statistically significant effects for 
grip strength, gait speed or global motor function. Results were statistically 
significant for ADL outcomes but data were unable to be pooled for cogni-
tive function, QoL or imaging studies.

We found evidence that the use of virtual reality and 
interactive video gaming maybe beneficial in im-
proving upper limb function and ADL function when 
used as an adjunct to usual care or when compared 
to the same dose of conventional therapy.

Laver et al 2013 Telemedicine No statistically significant results for independence in daily living were noted 
when a case management intervention was evaluated. No statistically sig-
nificant results were found when a computer program was used to remotely 
retrain upper limb function.

We found insufficient evidence to reach conclusions 
about the effectiveness of tele rehabilitation after 
stroke. We were unable to find any randomised trials 
that included an evaluation of cost-effectiveness.

Legg et al 2009 Occupational therapy for patients 
with problems in ADLS after stroke

Occupational therapy interventions reduced the odds of a poor outcomes 
(Peto OR 0.67 ((%CI 0.51 to 0.87, p=0.003) and increased personal ADL scores 
(SMD 0.18 (95%CI 0.04 to 0.32, p=0.01). For every 11 (95%CI 7 to 30) patients 
receiving occupational therapy intervention to facilitate personal ADL, one 
patient was spared a poor outcome.

Patients who receive occupations therapy interven-
tions are less likely to deteriorate and more likely to 
be independent in their ability to perform personal 
ADLs. The exact nature of the occupation therapy 
intervention to active maximum benefit needs to 
be defined. 

Loetscher et al  2013 Cognitive rehabilitation for 
attention deficits

All studies compared cognitive rehabilitations with a usual care control.  
No statistically significant effect was seen of cognitive rehabilitation 
persisting effects on global measures of attention (SMD 0.16, 95%CI -0.23 
to 0.56,p=0.41), standardised attention assessment (p=0.08) or functional 
outcomes (p=0.15). In contrast, statistically significant effect was found in 
favour of cognitive rehabilitation when compared with control for immedi-
ate effects on measures of divided attention (SMD 0.67, 95%CI 0.35 to 0.98, 
p<0.0001) but no significant effect on global attention (p=0.06).

The effectiveness of cognitive rehabilitation remains 
unconfirmed. The results suggest there may be a 
short-term effect on attentional abilities but future 
studies need to assess the persisting effects and 
measure attentional skills in daily lie.

Mehrholz et al 2013 Electromechanical-assisted train-
ing for walking after stroke

Electromechanical and robot-assisted arm training did improve activities of 
daily living (SMD 0.43, 95%CI 0.11 to 0.75, p=0.009) as well as arm function 
(SMD 0.48, 95%CI 0.20 to 0.69, p=0.0004) but arm muscle strength did not 
improve.

Patients who received electromechanical and ro-
bot-assisted arm training after stroke are more likely 
to improve their generic ADL. Paretic arm function 
may also improve, but not arm muscle strength.

Merhrholz et al 2011 Water based exercises for improv-
ing ADLs

There was a significant improvement in ADL (MD 13.2, 95%CI 8.35 to 18.04, 
p<0.0001) and on muscle strength (MD 1.01 Nm/kg, 95%CI 0.19 to 1.83, 
p=0.02) but these were interpreted with caution.

The evidence from RCTs so far does not confirm or 
refute that water-based exercises after stroke might 
help reduce disability after stroke. There is a lack 
of hard evidence and better and larger studies are 
therefore required.

Mehrholz et al 2014 Treadmill training and body 
weight support after stroke

The use of treadmill training with body weight support did not increase 
the chances of walking independently compared with other physiotherapy 
interventions (RD 0.00, 95%CI -0.02 to 0.02, p=0.94). The use of treadmill with 
body weight support increased the walking velocity (0.07 m/s, 95%CI 0.01 to 
0.12 p=0.94) and the pooled MD for walking endurances was 26.35m (95%CI 
2.41 to 50.19, p=0.03). For ambulatory patients improvements in walking 
endurance lasted until the end of scheduled follow-up (MD 58.88 m, 95%CI 
29.1 to 88.66, p=0.0001).

People after stroke who receive treadmill training 
with or without body weight support are not more 
likely to improve their ability to walk independently 
compared with those not receiving the treadmill but 
walking speed and walking endurance may improve. 
Specifically stroke patients who are able to walk 
appear to benefit most from this type if intervention.

Pollock et al 2014 Physical rehabilitation Studies were generally heterogeneous and many poorly reported. Physical 
rehabilitation was found to have a beneficial effect as compared with no 
treatment on functional receiver after stroke (SMD 0.78, 95%CI 0.58 to 0.97 
for independence in ADL scales) and this effect was noted to persist beyond 
the length of the intervention period (n=540, SMD 0.58, 95%CI 0.11 to 1.04). 
Rehabilitation was more effective than usual care or attention control in 
improving motor function (n=887 SMD 0.37, 95%CI 0.20 to 0.55), balance 
(n=246, SMD 0.31, 95%CI 0.05 to 0.56) and gait velocity (n=1126, SMD 0.46, 
95%CI 0,32 to 0.60). No one physical rehabilitation approach was more or 
less effective than any other approach in improving independence in ADL 
or motor function.

Physical rehabilitation comprising a selection of 
components from different approaches is effective 
for recovery of function and mobility after stroke 
Evidence related to dose of physical therapy is 
limited by substantial heterogeneity and does not 
support robust conclusions. Evidence indicates 
that physical rehabilitation should not be limited to 
compartmentalised, named approaches, but rather 
should comprise clearly defined, well-described, 
evidence-based physical treatments.
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Pollock et al 2014 Interventions for improving upper 
limb function

Moderate-quality evidence showed a beneficial effect of constraint-induced 
movement therapy, mental practice, mirror therapy, interventions for 
sensory impairment, virtual reality and relatively high dose of repetitive task 
practice suggesting that these may be effective interventions. Moderate 
quality evidence also suggests that unilateral arm training may be more 
effective than bilateral arm training. 

Large numbers of overlapping reviews related 
to interventions to improve upper limb function 
following stroke have been identified and these 
overview services to signpost clinicians and 
policy makes toward relevant systematic reviews to 
support clinical decision, providing one accessible, 
comprehensive document which should support 
clinical and policy makers in clinical decision making 
for stroke rehabilitation.

Pollock et al 2014 Sit to stand ability following stroke Only one study with a high risk of bias reported the primary outcome of 
independent sit to stand and found that training increased the odds of 
achieving independent sit to stand compared with control (OR 4.86, 95%CI 
1.43 to 16.50). Interventions or training for sit to stand improved the time 
taken to sit to stand and the lateral symmetry (-0.34, 95%CI -0.62 to -0.06, 
n=335 and SMD 0.85, 95%CI 0.38 to 1.33 n=105)

The review has found insufficient evidence relating 
to our primary outcome of ability to sit to stand in-
dependently to reach any generalisable conclusions. 
The review has found moderate quality evidence 
that interventions to improve sit to stand may have 
beneficial effect on time taken to sit to stand an lat-
eral symmetry during sit to stand in the population 
of people with stroke who were already able to sit to 
stand independently. 

Pollock et al 2011 Intervention for visual defects 
in patients

Scanning training is more effective than control or placebo at improving 
reading ability (n=129, MD 3.25, 95% 0.84 to 5.59) and visual scanning 
(n=129, MD 18.84, 95%CI 12.01 to 25.66 but that scanning may not improve 
visual field outcomes (n=110, MD=-0.70, 95%CI -2.28 to 0.88).

There is limited evidence which supports the use of 
compensatory scanning training for patients with 
visual field defects to improve scanning and reading 
outcomes. There is insufficient evidence to reach a 
conclusion about the impact of compensatory scan-
ning training on functional activities of daily living.

Saunders et al 2013 Physical fitness training for stroke 
patients

Diverse outcome measures made data pooling difficult. Global indices of 
disability show a tendency to improve after cardiorespiratory training (SMD 
0.37. 95%CI 0.10 to 0.64, p=0.007), benefits at follow-up and after mixed 
training were unclear. There were insufficient data to assess the effects of 
resistance training. Cardiorespiratory training involving walking improved 
maximum walking speed  (MD 7.37 m/min 95%CI 3.70 to 11.03), preferred 
gait speed (MD 4.63 m/m, 95%CI 1.84 to 7.43), walking capacity (MD 26.99 
m/6 mins, 95%CI 9.13 to 44.84) and Berg Balance Scores (MD 3.14, 95%CI 
0.56 to 5.73). Mixed training improved walking speed (MD 4.54, 95%CI 0.959 
to 8.14), walking capacity (MD 41.60, 95%CI 25.25 to 57.95) and also pooled 
balance outcome but the evidence is weaker (SMD 0.26, 95%CI 0.04 to 0.49)

The effects of training on death and dependence 
after stroke are unclear. Cardiorespiratory training 
reduces disability after stroke and this may be me-
diated by improved mobility and balance. There is 
sufficient evidence to incorporate cardiorespiratory 
and mixed training, involving walking within post-
stroke rehabilitation programs to improve the speed 
and tolerance of walking, improvement in balance 
may also occur. There is insufficient evidence to 
support the use of resistance training. 

Thieme et al 2012 Mirror therapy for motor function 
after stroke

When compared with all other interventions, mirror therapy may have a 
significant effects on motor function (SMD 0.61, 95%CI 0.22 to 1.0, p=0.002; 
change scores SMD 1.04, 95%CI 0.57 to 1.51), however effects of therapy are 
influenced by the type of control intervention. Additionally mirror therapy 
may improve ADL (SMD 0.33, 95%CI 0.05 to 0.60, p=0.02). We found a signifi-
cant positive effect on pain (SMD -1.10, 95%CI -2.10 to -0.09, p=0.03) which is 
influenced by patient population. We found limited evidence for improving 
visuospatial neglect (SMD 1.22, 95%CI 0.24 to 2.19, p=0.01.

The results indicate evidence for the effectiveness of 
mirror therapy for improving upper extremity motor 
function, ADL and pain at least as an adjunct to 
normal rehabilitation for patient after stroke. 

West et al 2008 Interventions for motor apraxia 
via stroke

There was evidence of a small and short-lived therapeutic effect ion the 
two studies that reported changed in activities of daily living but this was 
not considered clinically significant and did not persist at the longer term 
follow up

There is insufficient evidence to support or refute the 
effectiveness of specific therapeutic interventions for 
motor apraxia after stroke.

West et al 2005 Interventions for apraxia of speech No trials were identified There is no evidence from randomised controlled 
trials to support or refute the effectiveness of 
therapeutic interventions for apraxia of speech. 
There is need for high quality randomised trials to be 
undertaken in this area.
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Wu et al  2006 Acupuncture for stroke reha-
bilitation

Although the overall estimated from four trials suggested the odds of 
improvement in global neurological deficits was higher in the acupuncture 
group compared with the control group (OR 6.55, 95%CI 1.89 to 22.76) this 
estimate may not be accurate as there was substantial heterogeneity. No 
data on death, dependency, institutional acre, change if neurological deficit 
score of QoL were available.

Currently there is no clear evidence on the effects of 
acupuncture on subacute or chronic stroke

Xiao et al 2012 Inspiratory muscle training We included two trials but pooling of data was not possible. One study 
found a significant increase in respiratory muscle strength favouring inspira-
tory muscle training but there was no significant difference in QoL. The other 
study showed patients with inspiratory muscle training were more likely to 
improve their activities of daily living, QoL and cardiorespiratory fitness.

There is insufficient evidence to support evidence to 
support inspiratory muscle training as an effective 
treatment to improve function after stroke and no 
evidence relating to safety.

Abbreviations: ADL, activities of daily living; CCT, circuit training; CI, confidence interval; ESD, early supported discharge; MD, mean difference; RCT, randomised 
controlled trial; SMD, standardised mean difference; tDCS, transcranial direct current stimulation
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Appendix 5

Type II diabetes sources

Source: Australian Institute of Health and Welfare 2008. Diabetes: Australian facts 2008. 
Diabetes series no. 8. Cat. no. CVD 40. Canberra: AIHW.

Source: Australian Institute of Health and Welfare 2008. Diabetes: Australian 
facts 2008. Diabetes series no. 8. Cat. no. CVD 40. Canberra: AIHW.
Total hospitalisations (38,700) reported in text.
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Post-stroke sources

Source: National Stroke Foundation. National Stroke Audit – Acute 
Services Clinical Audit Report 2013. Melbourne, Australia.

Source: National Stroke Foundation. National Stroke Audit – Acute Services Clinical Audit 
Report 2013. Melbourne, Australia.

Source: Australian Institute of Health and Welfare 2008. Diabetes: Australian facts 2008. Diabetes series no. 8. 
Cat. no. CVD 40. Canberra: AIHW. Total hospitalisations (3,400) reported in text. Source: Australian Institute of Health and Welfare 2008. 

Diabetes: Australian facts 2008. Diabetes series no. 8. Cat. 
no. CVD 40. Canberra: AIHW. Total hospitalisations (112,100) 
reported in text.
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