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• Psychosocial: behaviour 
assessment system for children: 
second edition (BASC-2) 

Keith and 
Purdy [7] 

No aim or objective, 
however, a “learning 
outcome” is provided. 
 
The participant will be 
able to (1) list the 
assistive and 
therapeutic benefits 
of remote 
microphone hearing 
aids for children with 
auditory processing 
disorder, and  
(2) Explain the 
importance of expert 
intervention to 
support teachers to 
achieve successful 
outcomes with 
amplification for 
children with APD. 

Editorial 
 
Opinion based, no aims or methods as 
to how literature was chosen.  
 
Predominantly gives an overview of 
some study findings and what FM 
systems are. 

“Personal remote microphone 
hearing aids are currently the 
only evidence-based amplification 
treatment shown to improve 
hearing in classrooms for children 
with APD.” 
 
The literature cited to back this 
up includes a study published on 
an FM manufacturer’s website, 2 
case-control studies, a 
conference presentation and a 
quasi-randomised trial (level III 
evidence). This is not enough to 
make claims of it being an 
evidence based practice. There 
are major biases in these study 
designs, and further large scale 
RCTs are needed.  

Level: N/A 
Quality = Very Low 
(The true effect is 
probably markedly 
different from the 
estimated effect 
 
Editorial – authors 
opinion, not based on 
stats. Can’t verify 
methods. 

Rosenberg 
[8] 
 

N/A Abstract only - Unable to obtain full 
text article 

Can’t comment. Abstract doesn’t 
provide any results. 

N/A 
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Schafer, 
Mathews [9] 

To examine the 
potential benefit of a 
frequency modulation 
(FM) system for 11 
children diagnosed 
with autism spectrum 
disorders (ASD), 
attention-deficit 
hyperactivity disorder 
(ADHD), or both 
disorders 

Case-Control study – repeated 
measures design  
 
Intervention group: 11 children (7 ASD 
and 4 ADHD) (9-12 years) were 
included in five separate investigative 
measures:  
 

• Speech recognition in noise 

• classroom observations of 
behaviour 

• teacher questionnaire to assess 
educational need  

• teacher questionnaire to assess 
listening behaviours 

• Social validation measures (i.e., 
informal questionnaires) with 
the teacher and each 
participant 

 
Control group: 11 gender- and age-
matched (9-12 years), typically 
functioning peers participated in the 
speech recognition in noise measure in 
a no-FM system condition.  
 
All recruited from a single private 
school classroom (lack of 
generalisability and causes sampling 
bias) 
 

Not all participants completed all 
trials (x2) so their data was 
removed. 
 
20% removed the FM receiver for 
some period of time because 

• the receiver was 
‘‘bothering his or her 
ear(s)” 

• the receiver was 
‘‘uncomfortable’’ 

• the child was asked by the 
teacher to remove the 
receiver and leave the 
room for behaviour issues 

 
Speech recognition in noise 
varied across participants. 
Improvement of at least 3dB was 
seen in one of the 2 trial sessions. 
 
On-task behaviours were 
significantly higher in both FM 
trial periods as compared to both 
no-FM trial periods (p < .05). 
 
Off-task behaviour: only 2/8 
codes were significant (Does not 
follow teacher direction, but 
engages in distractible behaviours 
and Does not sit quietly when 
expected or asked, but instead, 

Level: III-2 
Quality: Low (The 
true effect might be 
markedly different 
from the estimated 
effect) 
 
Small sample of 
convenience (2 drop 
outs), no blinding, and 
subjective measures 
used, lack of precision 
due to no confidence 
intervals and 
descriptive statistics 
used in some 
instances.  
 
Limitations provided 
by author 
1) unable to 

generalise to 
public school 
students 

2) Participants in this 
study were all 
high-functioning 
children with 
relatively few 
behavioural issues 

3) Social 
consequences of 
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Ear-level FM receivers worn on both 
ears (i.e., Phonak iSense Micro FM 
receivers), 
 
Multiple trial periods  
Trial 1 = 2 weeks 
Trial 2 = 3 weeks 
Only 45 minutes per day 

engages in other distractible 
behaviours) 
 
Formal questionnaire results 
SIFTER questionnaire: no 
significant differences in the 
teacher ratings from the no-FM 
to the FM system conditions (i.e., 
p > .05) for all comparisons. 
Children’s Auditory Performance 
Scale: small to medium effect 
sizes. Not all significant. 
 
 

wearing an FM 
system 

4) Control group only 
used for speech 
recognition 
measures 

5) Trial periods were 
short – hard to 
determine what 
effect that might 
have 

6) Participants did 
not receive full 
audiological 
evaluations just 
prior to the study 

 
Future research is 
warranted to examine 
potential benefits of 
FM system use for 
children with ASD and 
ADHD in other school 
environments. 

Schafer, 
Florence [10] 

To provide research 
evidence to support 
the educational 
hearing needs of APD, 
ASD, ADHD and 
dyslexia populations.  
 

Combined Editorial/Narrative Review 
 
No methods – only includes evidence in 
support of FM systems (this is 
inherently flawed)  
 

Descriptive results of reviewed 
studies include: 
 
“Across most of the studies, there 
is a clear improvement in speech 
recognition performance in 
background noise in conditions 
with versus without the FM 

Level: N/A 
Quality = Very Low 
(The true effect is 
probably markedly 
different from the 
estimated effect 
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• Provide an overview of the 
auditory deficits reported for 
these populations 

• Review published studies that 
support remote-microphone, 
hearing-assistance technology 

• Recommend an evidence-based 
assessment and fitting protocol 

• Present a case study to 
demonstrate how the 
recommended protocols may 
be used to assess and fit remote 
microphone HAT on children 
with normal hearing and 
disabilities. 

system, with FM gains ranging 
from 17% to 86% (pretty 
significant variation – shows 
uncertainty in results) for fixed-
intensity stimuli and 6 to 10 dB 
for adaptive test stimuli.” 
 
“Results of these questionnaires 
lend strong (subjective 
questionnaires are never 
considered strong evidence) 
support for the use of FM systems 
in order to improve 
communication, comprehension, 
attention, and listening abilities, 
particularly in noisy or 
reverberant environments.” 
 
Have copied table with evidence 
in this paper and pasted below. In 
total, only 29 participants with 
ASD have been investigated. This 
is not a significant number to 
base practice off.  

Editorial – authors 
opinion, not based on 
stats. Can’t verify 
methods. 
 
Author is the editor of 
the journal that 
published the paper. 
Cannot tell whether 
peer reviewed. High 
level of bias 

Schafer, 
Traber [11] 

A series of case 
studies on children 
diagnosed with APDs, 
ADHD, ASDs, and/or 
language disorders 
will be presented to 
(1) support specific 
remote microphone-

Case study - Unable to obtain full text 
article 
 
Can’t comment on methods 
 
12 participants included 

Results taken from the Table 
provided in Schafer, Florence [10] 
 
1. Sentence recognition in babble 
at -5 dB SNR: Right ear FM, left 
ear FM and bilateral FM 
significantly better than no-FM 
condition by an average of 65 

Level: IV 
Quality: Difficult 
comment with only 
abstract details. Likely 
low to very low due to 
sample size, lack of 
generalisability and 

FOI-24/25-0120 

Page 8 of 19



 

P a g e  | 9 
Research Request – Frequency modulation (FM) systems for ASD literature review 

fitting procedures and 
(2) to report speech-
recognition 
performance in noise; 
listening 
comprehension; and 
participant-, parent-, 
and teacher-rated 
listening behaviors 
following a trial 
period with the 
technology. 

to 86% 
2. Listening comprehension in 
classroom noise at -5 dB SNR: 
Significant improvement with FM 
vs. no FM on main idea, details, 
reasoning, vocabulary, 
and understanding messages 
subtests 
3. Student LIFE-R (n=8) and CHILD 
(n=7): Significant benefit of FM at 
school in classroom situations on 
LIFE; significant benefit of FM at 
home when 
in noise and in social situations 
on the CHILD 
4. Parent CHILD: Significant 
benefit of FM in quiet, in noise, at 
a distance, in social situations, 
and for media 

high possibility of bias 
due to study design  

Rance [12] No aim/objective Opinion piece/Journal club 
 
 

Discusses a couple of papers 
relevant to the area.  
 
States that Schafer paper should 
be interpreted with caution due 
to the study limitations (which 
are listed above in the Schafer 
study). 
 
Makes a good point about the 
Schafer study: 
“Participants in this study were all 
high-functioning children with 

Level: N/A 
Quality: N/A 
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relatively few behavioural issues. 
It could be argued that 
youngsters at the other end of the 
disability spectrum would have an 
even greater need for better 
hearing, but expecting these kids 
to tolerate any device, even for a 
short period of time, may be 
unrealistic.”  

Rance, 
Chisari [13] 
 
Dr Rance is 
associate 
professor at 
the 
University of 
Melbourne, 
where he 
coordinates 
the Master of 
Clinical 
Audiology 
Program. 

to objectively 
evaluate the effect of 
auditory intervention 
on the stress 
response in children 

Case study – pre-test/post-test 
outcomes 
 
Twenty-six children (6 girls) with ASD 
participated 
 
16 children (ASD1-16) participated in 
Study A (mean age 9.5 years) 
 
10 children (ASD17-26) took part in 
Study B (mean age 14.9 years) 
 
Children were assigned to each Study 
based on their age and educational 
setting. Convenience sample, non-
randomised 
 
Participant anxiety levels were 
evaluated using the Achenbach System 
of Empirically Based Assessment. 
 
For children in Study A, the parents 
completed the Child Behaviour 

Study A 
Speech Perception 
Mean score for the aided 
listening condition (M = 76.5, SD 
= 8.2%) was significantly higher 
than for the unaided (M = 55.5%, 
SD = 13.8% (P < 0.001). 
 
Hearing Disability 
Hearing disability ratings for the 
Background Noise subscale were 
significantly lower for the device-
aided listening condition (M = 
28.7%, SD = 11.3%) than for the 
unaided (M = 51.6%, SD = 20.0% 
(P < 0.001).  
 
Ease of Communication subscale 
were lower for the aided listening 
condition (M = 15.0%, SD = 
15.7%) than for the unaided (M = 
26.5%, SD = 21.3% (P = 0.025). 
 

Level: IV 
Quality: Low (The 
true effect might be 
markedly different 
from the estimated 
effect) 
 
Small participant 
numbers, missing 
parent data, only high 
functioning children 
involved, non-
randomised, no 
control group – all 
these factors lead to 
uncertainty around 
results  
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Checklist (CBCL) and for Study B, the 
Teacher Report Form (TRF) was used. 
 
Hearing disability survey (Abbreviated 
Profile of Hearing Aid Benefit) and an 
audiometric assessment 
 
Study A: Each participant was then 
afforded 1–2 weeks of device 
experience (M = 8.8 days, SD = 2.1 
days) in which the listening system was 
worn at school and home for 4–6 h per 
day. 
 
Salivary Cortisol concentrations were 
obtained from saliva samples collected 
before and after each structured 
listening session. 
 
Study B: Each child participated in three 
test sessions carried out in a standard 
classroom. The first involved 
audiometric assessment carried out 
one-on-one in a quiet (empty) 
classroom and expectoration training 
as per Study A. Subjects then 
underwent two, 20 min listening 
sessions in a standard (otherwise 
unoccupied) classroom 

Parent‑Reported Anxiety 
Only 6 parents completed the 
questionnaire. Only 25% reported 
changes in anxiety level.  
 
Cortisol Concentration 
comparison of within-session 
cortisol change for each 
individual revealed a significant 
difference between 
unaided and aided listening 
conditions 
(P = 0.003). 
 
Study B 
Cortisol Concentration 
Comparison of within-session 
cortisol change for each 
individual revealed a significant 
difference between unamplified 
change and amplified change (P = 
0.005) 
 
Participants with the poorest 
functional hearing ability showed 
the highest physiological stress 
levels in structured 
listening/comprehension sessions 
and also demonstrated the 
greatest stress reduction with the 
provision of auditory 
intervention. 
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Rance, 
Saunders [4] 

To evaluate both 
monaural and 
binaural processing 
skills in a group of 
children with ASD and 
to determine the 
degree to which 
personal FM listening 
systems could 
ameliorate their 
listening difficulties. 

Case study - pre-test/post-test 
outcomes (control group only used to 
determine differences of baseline 
measures) 
 
Intervention group: Twenty children 
with ASD participated (mean age 12 
years, range 8 to 15.4 years). Only 
children with no known coexisting 
disabilities and Full-Scale IQ, Wechsler 
Intelligence Scale for Children values 
>70 were referred for the study. 
 
Control group: age- and sex-matched 
control participants was also evaluated. 
Age at data collection was within 12 
months of the ASD partner.  
 
Outcome measures 
- Hearing disability questionnaire—the 
Abbreviated Profile of Hearing Aid 
Benefit (APHAB). 
- Basic auditory processing and 
functional hearing 
- Listening in Spatialized Noise test 
- Consonant-Nucleus-Consonant-Word 
test. 
 
Following this “unaided” assessment, 
the child was fitted with a Phonak 
Inspiro FM transmitter paired with 
iSense receivers (Phonak Org, 

20 ASD and 20 normal controls 
 
Hearing Disability Survey 
Mean APHAB scores were 
significantly higher in this group 
than in controls across a range of 
perceptual and communication 
subscales (P < .001). 
 
Auditory Temporal Processing 
Detection of amplitude 
modulation in ASD subjects was 
significantly impaired relative to 
matched controls. 
 
Spatial Processing 
Mean spatial advantage for the 
ASD group was 9.2 ± 3.2 dB and 
that for the control group was 
11.9 ± 1.4 dB (95% CI 1.0-4.4 dB; 
P = .003). 
 
Open-Set Speech Discrimination 
Speech perception in noise was 
poorer in participants with ASD 
than in matched controls (P = 
.009). 
 
FM Device Trial 
Only primary school group 
completed the device trial (other 
group used for baseline 

Level: IV 
Quality: Low (The 
true effect might be 
markedly different 
from the estimated 
effect) 
 
Small participant 
numbers, only high 
functioning children 
involved, non-
randomised, no 
comparison group – 
all these factors lead 
to uncertainty around 
results. 
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Murten, Switzerland). Speech testing 
repeated after fitting of FM system.  
 
Day-to-day listening ability was 
investigated in the primary-school ASD 
group (n = 10) across a 6-week, take 
home device trial. A balanced design 
(ABBA) was used, involving 2-week 
periods of device use (B) and 2-week 
periods of non-use (A) to allow for 
learning/experience effects. 
 
During “device-on” phases, the children 
(and teachers/parents) were 
encouraged to wear the system 
throughout the day. Four to 6 hours of 
sustained use per day was typical. 

comparisons). 8/10 completed 
the study. 
 
FM device use afforded 
significant listening and 
communication benefits (P = 
.001). 
 
Listening Inventory For Education 
Questionnaire shoed positive 
improvements (“highly beneficial)  

Schafer, 
Wright [14] 

To conduct assistive 
technology 
evaluations on 12 
children diagnosed 
with ASD to evaluate 
the potential benefits 
of remote 
microphone (RM) 
technology 

Case study – within subject design  
 
12 participants who completed the 
study (age 6 to 17 years) 
 
5 participants did not complete the 
study due to one or more of the 
following reasons:  

1) the inability to tolerate wearing 
the RM technology (n = 3) 

2) parent and teacher 
questionnaires were not 
returned following the trial 
period, and the child was unable 
to do behavioural testing (n = 1) 

The individual and group teacher 
(n = 8–9), parent (n = 8–9), and 
participant (n = 9) questionnaire 
ratings revealed substantially less 
listening difficulty when RM 
technology was used compared 
to the no-device ratings.  
 
Medium to large effect sizes and 
significant benefit across all 
questionnaires  
 
On the behavioural measures, 
individual data revealed varied 
findings (missing data). 

Level: IV 
Quality: Low (The 
true effect might be 
markedly different 
from the estimated 
effect) 
 
small sample of 
children across the 
ASD spectrum, actual 
use time was not 
recorded, no control 
group, certain 
statements on the 
questionnaires did not 
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3) the child was identified with a 
profound sensorineural hearing 
loss during the study (n = 1) 

 
Digital Phonak Roger inspiro 
transmitter synced to bilateral, digital 
Phonak Focus receivers with SlimTubes 
and open SlimTip domes 
 
Questionnaires and test measures 
A total of five questionnaires were 
given to teachers, parents, or 
participants to complete before and 
after a six-week trial period with the 
RM technology. 

• Listening Inventory for 
Education-Revised 

• Children’s Auditory 
Performance Scale 

• Children’s Home Inventory for 
Listening Difficulties 

• L.I.F.E.-R Student Version 

• Short Sensory Profile 
 
Behavioural measures 
Laboratory-based behavioural test 
measures included speech recognition 
in noise, auditory comprehension and 
working memory, and acceptable noise 
levels. 
 

Variability in the data and the 
inability of some children to 
complete the behavioural 
measures indicates that 
individualized assistive 
technology evaluations including 
functional questionnaires will be 
necessary to determine if the RM 
technology will be of benefit to a 
particular child who has ASD. 

directly apply to 
situations that the 
child experienced at 
home or at school 
 
Author concludes “it 
should be noted that 
the device does not 
cure children of 
attention deficits, 
language disorders, 
and auditory 
processing issues.” 
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Children asked to use system 2 hours 
per day. Actual use time was not 
recorded 

van der Kruk, 
Wilson [15] 

Reviews the literature 
to determine if 
improving the signal-
to-noise ratio (SNR) 
improves classroom 
performance in 
students with ASD 

Systematic Review 
 
Six databases: PubMed, Scopus, 
Embase, ERIC, CINAHL and PsychInfo. 
 
No publication time limit was applied, 
but publications in languages other 
than English and/or in non-electronic 
sources and grey literature were 
excluded. 
 
Participant inclusion criteria: 

1) school-aged children ASD with 
or without other comorbid 
developmental disorders such 
as ADD/ ADHD 

2) Exposed for any duration to 
some form of SNR enhancement 
be that device (e.g. personal FM 
or soundfield amplification) or 
environmental (e.g. acoustic 
treatment of the classroom) in 
nature. 

5 research studies included 
 
Limitations of these studies 
(which have been reviewed 
above) 

• Lack of randomized 
controlled trials 

• Lack of explicit 
descriptions of how ASD 
was diagnosed in 
participating children 

• Small sample sizes 

• Potential participant bias 
in some questionnaire 
data 

• Low teacher response 
rates 

• Relatively low number of 
‘low-functioning’ children 
with ASD. 

 
While further research is clearly 
needed into improving 
SNR to improve classroom 
performance in children with 
ASD, at least two warnings from 
the studies reviewed here should 
be heeded.  

Level: IV (only low 
level studies included) 
Quality: Moderate 
(the authors believe 
that the true effect is 
probably close to the 
estimated effect) 
 
Sold methods used. 
Studies included were 
of low quality which 
impacts the certainty 
of results.  
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1) Some children with ASD being 
unable to tolerate the 
personal FM systems used in. 
This promotes the need to 
further investigate other 
technologies that could 
increase the signal level in the 
classroom without challenging 
the tactile sensitivities found 
in many students with ASD, 
such as the soundfield 
amplification systems 

2) The need to include 
functional outcome measures 
in studies involving children 
with ASD (such as video 
classroom observation, 
sensory and listening 
experience-focussed 
questionnaires, etc) as some 
of these children will not be 
able to complete some of the 
more widely used behavioural 
outcome measures. 
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2 Summary 
 

• Venous Thromboembolism (VTE) is a disease which includes Deep Vein Thrombosis (DVT) 

and Pulmonary Embolism (PE). DVT and PE are both forms of VTE, but they’re not the same 

condition 

 

• The treatment for DVT depends on its anatomical extent (proximal or distal) 

 

• Initial treatment for DVT are anticoagulation medications used to prevent blood clots 

 

• Severe VTE requires additional invasive/surgical measures 

 

3 Introduction 
 

This document summarizes the evidence based research detailed in the 2019 guidelines produced by 

the Thrombosis and Haemostasis Society of Australia and New Zealand (THANZ) which aims to 

promote evidence based optimal management of VTE [1, 2]. 

In the development of the guidelines, a Venous Thromboembolism (VTE) writing group was 

established within THANZ and comprised of experts in the field of thromboembolic disorders in 

Australian and New Zealand. All members undertook a detailed literature review and critically 

appraised existing evidence on the diagnosis and treatment of VTE. Drafts of evidence‐based 

recommendations, practice points and a background manuscript were developed. The 

recommendations follow the National Health and Medical Research Council levels of evidence and 

the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system to 

determine the strength of the recommendations [1]. 

4 What is Venous Thromboembolism (VTE)? 
 

VTE is a chronic and frequently recurrent disease that includes deep vein thrombosis (DVT) and 

pulmonary embolism (PE). DVT and PE are both forms of VTE, but are not the same thing [3]. It is a 

potentially preventable disease, however, can result in complications such as post-thrombotic 

syndrome, pulmonary hypertension, recurrent thrombosis, or death.  

In DVT a blood clot usually forms in the deep veins of the calf, thigh, or pelvis which may or may not 

cause symptoms such as swelling, redness or pain. In some people, clots resolve spontaneously, 

however there is a risk that some or all of the clot may break away and travel to the lungs, resulting 

in PE. This can cause respiratory symptoms, heart failure or death [4]. 

VTE can be fatal if untreated; long term morbidity includes post-thrombotic syndrome (PTS) and 

pulmonary hypertension. Symptoms of VTE are non-specific, and the diagnosis should actively be 

sought once considered. A diagnosis of VTE has an impact on subsequent pregnancies, oestrogen 

use, surgery, life insurance and, occasionally, long-haul travel [5]. 
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VTE is the third most common cardiovascular disease, with an annual incidence of more than 10 

million people globally [6]. In Australia, at least 17,000 people develop VTE each year (annual 

incidence, 0.83 per 1,000 population) [7]. The lifetime risk of VTE is 8%, with 1% of people aged over 

80 years experiencing their first VTE. This disease is a major cause of health-related economic loss 

for patient’s and the community (estimated to be $1.7 billion for Australia in 2008) [8]. 

 

5 Treatment of Venous Thromboembolism 
 

5.1 Overview 
 

• The spectrum of VTE ranges from distal DVT, which may not require anticoagulation 

(medications that help prevent blood clots), through to proximal DVT to potentially life-

threatening PE requiring additional invasive strategies. The treatment for DVT depends on 

its anatomical extent: in proximal DVT, thrombus is present in the popliteal (and its 

trifurcation) or a more proximal vein; in distal DVT, thrombus only occurs in the tibial, 

peroneal, gastrocnemius and soleal veins [9]. 

 

• Anticoagulation is indicated in most cases of VTE because it is highly effective in preventing 

thrombus extension or recurrence by at least 80% [10]. 

 

5.2 Anticoagulant therapy for deep vein thrombosis and pulmonary embolism 
 

• Direct oral anticoagulants (DOACs) and warfarin are equally effective and can be prescribed 

to most patients. GRADE: Strong; Evidence: High [10, 11]. 

 

• DOACs do not require routine monitoring, have no known food interactions and few drug 

interactions, and are favoured in most instances. However, DOACs should not be used 

during pregnancy or breastfeeding, in which case low molecular weight heparin is indicated 

[10]. 

 

• Edoxaban and rivaroxaban have been shown to be as efficacious as dalteparin in cancer-

related thrombosis, but are associated with an increased risk for major bleeding or clinically 

relevant non-major bleeding (CRNMB) and, therefore, can be considered when appropriate 

[12, 13]. 

 

• Oral factor Xa inhibitors (eg, apixaban, rivaroxaban) are preferred to dabigatran or warfarin 

to treat proximal DVT and PE because they do not require parenteral anticoagulation for 

initiation. GRADE: Strong; Evidence: High [10]. 
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5.2.1 Duration of anticoagulation 
 

5.2.1.1 Proximal deep vein thrombosis and pulmonary embolism 
 

• All patients with proximal DVT and PE should receive anticoagulant therapy for at least 3 

months. GRADE: Strong; Evidence: Strong [10]. 

 

• Patients whose proximal DVT or PE were provoked by major surgery or major trauma can 

cease anticoagulation at this time [10]. 

 

5.2.1.2 Distal deep vein thrombosis 
 

• Uncertainty exists about the value of anticoagulation for distal DVT. In general, 

anticoagulation is used for proximal DVT and PE, but serial duplex ultrasound (two duplex 

ultrasound scans over 2 weeks) is reasonable (GRADE: Strong; Evidence: Moderate), 

especially if the risk of bleeding is increased. Most distal DVT can be treated for 6 – 12 

weeks. GRADE: Strong; Evidence: Moderate [14]. 

 

5.2.1.3 Extended anticoagulation for deep vein thrombosis and pulmonary embolism 

(beyond 3–6 months) 
 

• For patients whose events were unprovoked or associated with transient risk factors (non-

surgical), decide whether to stop or to continue with extended anticoagulant therapy after 3 

months of anticoagulation. Continuing therapy for longer than 3 months reduces the risk of 

VTE recurrence during therapy by at least 80% but is associated with a major bleeding risk of 

< 1% per year. Once anticoagulant therapy is stopped, the risk of recurrence is the same as 

for patients who cease treatment after 3 – 6months when followed up over time [13]. 

 

• Aspirin (100 mg daily) reduces the rate of VTE recurrence to a much lesser extent than oral 

anticoagulants but is associated with similar rates of bleeding to rivaroxaban 10 mg daily 

[15, 16]. Therefore, aspirin should be avoided, unless anticoagulation cannot be used. 

GRADE: Strong; Evidence: High 
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6 Invasive strategies for VTE management 
 

• Invasive treatment modalities for acute removal of thrombosis have been investigated, with 

the goals of rapidly relieving acute right ventricular pressure overload in PE and thereby 

improving survival or rapidly relieving venous obstruction to prevent vein dysfunction and 

PTS and reduce VTE recurrence [5].  

 

• The following strategies have been investigated with variable results [17-20]: 

o Systemic administration of thrombolytic agents 

o Catheter-directed thrombolysis, which uses lower thrombolytic doses with or 

without the addition of mechanical clot disruption 

o Acute surgical thrombectomy 
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2 Summary 
 

• Bursitis can often be treated at home, especially if the patient can avoid the activity that 

might have triggered it 

 

• Most patients respond to nonsurgical management, including ice, activity modification, and 

nonsteroidal anti-inflammatory drugs  

 

• Treatment will depend on the cause of the bursitis, and aims to relieve the symptoms as 

much as possible while the healing process takes place 

 

• When a bursa is infected, it is known as "septic bursitis". When not infected it is known as 

"aseptic bursitis" 

 

• There are four types of bursa each requiring different treatment 

 

• Depending on the type and severity of the bursa, anti-inflammatory medications or 

injections of corticosteroids may be required, and surgical excision (a definitive option) of 

the bursal sac may be necessary. 

 

3 What is Bursitis? 
 

Bursitis is an inflammation or irritation of the small, fluid-filled ‘cushions’ that protect a tendon 

where it touches a bone. These cushions are called bursae (or bursa (singular) if there’s just one). 

Muscles in our bodies are connected to the bones via strong white fibrous cords called tendons. 

Wherever these tendons cross bones and joints, the body creates a small cushion filled with fluid, 

which is known as a bursa. 

When a bursa becomes irritated or inflamed, it swells with fluid and the swelling can be painful and 

restrict movement [1]. 

Bursitis must be distinguished from arthritis, fracture, tendinitis, and nerve pathology [2]. 

When a bursa is infected, it is called septic bursitis. Septic bursitis typically affects bursae located at 

the knee and elbow joints. Unlike aseptic (non-infectious) bursitis, septic bursitis is a potentially 

serious medical condition and prompt medical attention is advisable [3]. 

 

4 Symptoms of Bursitis 
 

Joint pain can be experienced when the patient moves and is often the first symptom of bursitis. The 

area may also have swelling, feel warm or look red. As bursitis progresses, the patient might even 

feel pain when at rest. 

The swollen bursa can make the joint stiff and its movement might be restricted [1]. 
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5 Causes of Bursitis 
 

Bursitis is commonly caused by overuse of a joint, especially by doing repetitive movements. The 

movements might be through work, such as kneeling to clean or garden, or through sport, such as 

playing tennis. 

Bursitis can also be caused by an injury to the joint, and by conditions that cause swelling such as 

gout and rheumatoid arthritis. It is most common in the knee and shoulder, but also occurs in the 

hip, elbow, wrist, ankle and heel [1]. 

6 Types of Bursitis 
 

The Common types of bursitis include [2]: 

• Pre-patellar 

• Olecranon 

• Trochanteric 

• Retro-calcaneal 

 

7 Treatment and Management 
 

7.1 Overview 
 

Bursitis can often be treated at home, especially if the patient can avoid the activity that might have 

triggered it [1]. 

Treatment will depend on the cause of the bursitis, and aims to relieve the symptoms as much as 

possible while the healing process takes place.  Treatment options may include [4]: 

• Pain-relieving medications 

• Cold packs 

• Gentle mobilising exercises and rest 

• Anti-inflammatory medications or injections of corticosteroids may be used in cases of 

severe pain 

Most patients respond to nonsurgical management, including ice, activity modification, and 

nonsteroidal anti-inflammatory drugs [2]. 

If infection is present, as well as pain and swelling of the affected area, other symptoms may 

develop, such as a raised temperature. Treatment with an appropriate antibiotic is necessary [4]. 

If the bursitis was triggered by a particular form of overuse, it‘s important to avoid that activity, or 

modify how you perform that activity. An occupational therapist can help you find solutions to this 

problem [4]. 
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7.2 Pre-patellar Bursitis 
 

Bursitis arises from many inflammatory phenomena, but infection is the primary concern. 

Approximately 80% of cases of septic pre-patellar bursitis are caused by Staphylococcus aureus. 

Local corticosteroid injection may be used in the management of pre-patellar bursitis. 

Management of septic pre-patellar bursitis is controversial. Recommendations range from oral 

antibiotics alone to surgical excision of the bursal sac. The primary decision in developing a 

treatment algorithm is whether to initiate nonsurgical or surgical management. Most patients 

respond to nonsurgical treatment. Surgery is a definitive option that is associated with 

complications. Management of aseptic pre-patellar bursitis typically consists of rest, compression, 

and nonsteroidal anti-inflammatory drugs (NSAIDs). It may also include local corticosteroid injection 

[2, 5]. 

 

7.3 Olecranon Bursitis 
 

Olecranon bursitis is the most common superficial bursitis [2, 6]. Fluid collection within and 

inflammation around the bursa are caused by traumatic, inflammatory, and infectious processes. 

Olecranon bursitis is typically non-infectious in origin; septic bursitis accounts for approximately 20% 

of all acute cases [2, 7]. 

Management of olecranon bursitis is dictated by its aetiology. Acute traumatic or idiopathic 

olecranon bursitis typically resolves with nonsurgical management. Ice, compressive dressings, and 

avoidance of aggravating activity are sufficient in most patients [2, 8]. When a patient does not 

improve as expected, aspiration should be performed to rule out infection. Alternatively, in the 

patient in whom fluid collection is bothersome at presentation, aspiration with or without 

concurrent corticosteroid injection may be done [2, 9]. In a study of 47 patients with traumatic 

bursitis who underwent aspiration, 90% recovered in 6 months [2, 10]. Intrabursal corticosteroid 

injection is associated with complications, including infection, skin atrophy, and chronic pain [2, 10]. 

 

7.4 Trochanteric Bursitis 
 

Patients with trochanteric bursitis typically present with lateral hip pain, which may radiate to the 

buttock, groin, or low back. Symptoms may be exacerbated by ambulation, walking uphill, stair 

climbing, and rising from a seated position [2]. 

Initial management consists of physical therapy and oral NSAIDs. If symptoms persist, local 

glucocorticoid injection is performed [2, 11, 12]. Most patients respond to nonsurgical management 

[2]. 

 

 

 

FOI-24/25-0120 

Page 4 of 6



7.5 Retrocalcaneal Bursitis 
 

Inflammation of the retrocalcaneal bursa can limit function and cause pain. The Achilles tendon and 

its bony insertion may be involved in severe cases. This spectrum of disease has been given many 

names, including Haglund syndrome, Albert disease, calcaneus altus, pump bump, winter heel, and 

achillodynia [13]. 

Management of these causes of posterior heel pain begins with ice, activity modification, NSAIDs, 

and orthoses. Shoe wear modification to prevent irritation of the posterior heel by the shoe counter 

should be considered, as well. Manoeuvres that stretch the local Achilles tendon may aid in 

attenuating the symptoms [2]. 

Surgical intervention is warranted for retrocalcaneal bursitis that does not resolve with nonsurgical 

management. Accurate clinical diagnosis guides surgical management. For refractory cases 

associated with Haglund deformity, open procedures include resection of the calcaneal prominence 

proximal to the Achilles insertion, debridement of Achilles tendinopathy, and complete excision of 

the retrocalcaneal bursa [14-16]. Alternatively, dorsal closing wedge osteotomy may be considered 

to rotate the posterior calcaneus to a lesser prominence [17]. Complications of open procedures 

include skin breakdown, Achilles tendon avulsion, altered sensation, and painful scar formation [2, 

13, 18]. 

 

8 References 
 

1. Healthdirect. Bursitis 2021 [Available from: https://www.healthdirect.gov.au/bursitis. 
2. Daniel LA, Amar P, Stephen K, Ryan C. Four Common Types of Bursitis: Diagnosis and 
Management. J Am Acad Orthop Surg [Internet]. 2011; 19(6):[359-67 pp.]. Available from: 
https://pubmed.ncbi.nlm.nih.gov/21628647/. 
3. Arthritis Health. Septic Bursitis 2019 [Available from: https://www.arthritis-
health.com/types/bursitis/septic-bursitis. 
4. Better Health Channel. Bursitis: Department of Health & Human Services: State Government 
of Victoria; 2020 [Available from: 
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/bursitis. 
5. Langford CA, BC G. Periarticular disorders of the extremities, in Fauci AS, Braunwald E, 
Kasper DL, et al, eds: Harrison's Principles of Internal Medicine, 17e. 
6. Pien FD, Ching D, Kim E. Septic bursitis : experience in a community practice. Orthopedics 
[Internet]. 1991; 14(9):[981-4 pp.]. Available from: https://europepmc.org/article/med/1946062. 
7. Jaffe L and Fetto JF. Olecranon bursitis. Contemp Orthop1984. 
8. J J Canoso. Idiopathic or traumatic olecranon bursitis. Clinical features and bursal fluid 
analysis. Arthritis Rheum [Internet]. 1977; 20(6):[1213-6 pp.]. Available from: 
https://pubmed.ncbi.nlm.nih.gov/901595/. 
9. BF Morrey. (in) The Elbow and its Disorders (ed 4). Philadelphia: Saunders; 2009. p. 1164-73. 
10. Weinstein PS, Canoso JJ, Wohlgethan JR. Long-term follow-up of corticosteroid injection for 
traumatic olecranon bursitis. Annals of the rheumatic diseases [Internet]. 1984; 43(1):[44-6 pp.]. 
Available from: https://pubmed.ncbi.nlm.nih.gov/6696516/. 
11. M I Shbeeb 1 and E L Matteson. Trochanteric bursitis (greater trochanter pain syndrome). 
Mayo Clin Proc [Internet]. 1996; 71(6):[565-9 pp.]. Available from: 
https://pubmed.ncbi.nlm.nih.gov/8642885/. 

FOI-24/25-0120 

Page 5 of 6



12. Schapira D, Nahir M, Scharf Y. Trochanteric bursitis: a common clinical problem. Arch Phys 
Med Rehabil [Internet]. 1986; 67(11):[815-7 pp.]. Available from: 
https://pubmed.ncbi.nlm.nih.gov/3778178/. 
13. Leitze Z, Sella, Enzo, Aversa, John. Endoscopic Decompression of the Retrocalcaneal Space. J 
Bone Joint Surg Am [Internet]. 2003 18/01/21; 85(8):[1488-96 pp.]. Available from: 
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=ovftf&NEWS=N&AN=00004623-
200308000-00009. 
14. P Angermann. Chronic retrocalcaneal bursitis treated by resection of the calcaneus. Foot 
Ankle [Internet]. 1990; 10(5):[285-7 pp.]. Available from: 
https://pubmed.ncbi.nlm.nih.gov/2341100/. 
15. Pauker M, Katz K, Yosipovitch Z. Calcaneal ostectomy for Haglund disease. Foot Surg 
[Internet]. 1992; 31(6):[588-9 pp.]. Available from: https://pubmed.ncbi.nlm.nih.gov/1469219/. 
16. Schneider W, Niehus W, Knahr K. Haglund's syndrome: disappointing results following 
surgery -- a clinical and radiographic analysis. Foot Ankle Int [Internet]. 2000; 21(1):[26-30 pp.]. 
Available from: https://pubmed.ncbi.nlm.nih.gov/10710258/. 
17. AE Miller and TA Vogel. Haglund's deformity and the Keck and Kelly osteotomy: a 
retrospective analysis. J Foot Surg [Internet]. 1989; 28(1):[23-9 pp.]. Available from: 
https://pubmed.ncbi.nlm.nih.gov/2654263/. 
18. Ortmann FW, McBryde AM. Endoscopic bony and soft-tissue decompression of the 
retrocalcaneal space for the treatment of Haglund deformity and retrocalcaneal bursitis. Foot & 
ankle international [Internet]. 2007; 28(2):[149-53 pp.]. Available from: 
https://pubmed.ncbi.nlm.nih.gov/17296130/. 

 

FOI-24/25-0120 

Page 6 of 6



Research – Recreational Supports: Off Road Cycles     Page | 1 

Research – Degenerative Lumbar Disc Disease (DLDD): Evidence 
Based Treatments 

Brief Evidence based treatments for Degenerative Lumbar Disc Disease 

Date 19 January 2021 

Requester(s) Alicia  (Senior Technical Advisor (TAB/AAT) 

Researcher Craig r (Tactical Research Advisor – TAB/AAT) 

Cleared Jane  (Research Team Leader - TAB) 

Please note:  

The research and literature reviews collated by our TAB Research Team are not to be shared external to the Branch. These 

are for internal TAB use only and are intended to assist our advisors with their reasonable and necessary decision-making.  

Delegates have access to a wide variety of comprehensive guidance material. If Delegates require further information on 

access or planning matters they are to call the TAPS line for advice. 

The Research Team are unable to ensure that the information listed below provides an accurate & up-to-date snapshot of 

these matters.  

1 Contents 

2 Summary ......................................................................................................................................... 2 

3 What is Degenerative Lumbar Disc Disease (DLDD)? ..................................................................... 2 

4 Symptoms ....................................................................................................................................... 2 

5 Treatment ....................................................................................................................................... 3 

5.1 Overview ................................................................................................................................. 3 

5.2 First-line treatment ................................................................................................................. 3 

5.3 Second-line treatment ............................................................................................................ 3 

5.4 Third-line treatment ............................................................................................................... 3 

5.5 Non-pharmacological .............................................................................................................. 4 

5.5.1 Education ........................................................................................................................ 4 

5.5.2 Exercise/Physiotherapy ................................................................................................... 4 

5.5.3 Weight Loss ..................................................................................................................... 4 

5.5.4 Psychological therapy ..................................................................................................... 4 

5.5.5 Multidisciplinary rehabilitation ....................................................................................... 5 

FOI-24/25-0120 

Page 1 of 8

DOCUMENT 12

s47F - personal privacy

s47F - perso  

s47F - personal priv



 
 

Research – Recreational Supports: Off Road Cycles                                                                                                                                    Page | 2 

5.5.6 Acupuncture and Chiropractic ........................................................................................ 5 

5.5.7 Orthoses .......................................................................................................................... 5 

5.6 Pharmacological ...................................................................................................................... 5 

5.6.1 Paracetamol .................................................................................................................... 5 

5.6.2 Antidepressants .............................................................................................................. 6 

5.7 Surgery .................................................................................................................................... 6 

6 References ...................................................................................................................................... 6 

 

2 Summary 
 

• There are many evidence based treatment options available which encompass non-

pharmacological, pharmacological, and surgical treatments 

 

• There appears to be no superior treatment/intervention 

 

• Treatment is based on best evidence, physician experience and patient preference 

 

• Treatment encompasses a multidisciplinary/multimodal approach 

 

3 What is Degenerative Lumbar Disc Disease (DLDD)? 
 

DLDD is a chronic degenerative condition of the lumbar spine that affects the vertebral bodies and 

intervertebral discs of the low back. The discs lose water content and shrink, and spurs often form as 

osteoarthritis develops.  

Lumbar degenerative disc disease is quite common and progresses with age. The condition can 

cause lumbar spinal stenosis [1]. 

 

4 Symptoms 
 

Many people do not have symptoms, but symptoms can occur at any time. Typical symptoms 

include pain or stiffness of the back. 

If the canal around the nerves narrows, patients can experience: 

• Back pain 

• Leg pain 

• Numbness, tingling or weakness of the legs  

• Difficulty with walking and lack of balance or coordination 
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• Occasionally, bowel and bladder control problems may occur [1] 

 

5 Treatment 
 

5.1 Overview 
 

There are many treatment options available to the clinician. No treatment has been shown to be 

superior, and multimodal therapy is the cornerstone of treatment. The individualisation of 

treatment is based on best evidence, physician experience and patient preference [2]. 

Australia currently has no clinical care guidelines, however they are in development [3]. Various 

overseas evidence based guidelines are used within Australia including those researched by the 

University of South Australia [4]. 

A recent 2020 research article published in the Australian Journal of General Practice [2] aims to 

assist Australian clinicians assess patients with Lower Back Pain (LBP) and formulate evidence-based 

treatment decisions. The article outlined first, second, and third lines of treatment. The lines of 

treatment encompass three treatment groups; non-pharmacological, pharmacological, and surgery. 

 

5.2 First-line treatment  
 

• Education 

• Early return to activity 

• Weight loss 

• Exercise/physiotherapy 

• Nonsteroidal anti-inflammatory drugs 

• Tai chi/yoga/Pilates 

• Paracetamol 

• Acupuncture 

 

5.3 Second-line treatment  
 

• Multidisciplinary rehabilitation 

• Psychological therapy 

• Antidepressants 

• Injections – facet/epidural 

 

5.4 Third-line treatment 
 

• Tapentadol (an opioid pain medication) 
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• Surgery 

 

5.5 Non-pharmacological 
 

 

5.5.1 Education 
 

• Patient education regarding aetiology, prognosis and treatment options is paramount for 

treating LBP. Prognosis is favourable with long-term treatment programs focusing on 

symptomatic relief. Educational material may be individually useful but has not been shown 

to improve outcomes [5]. 

 

• Cold packs can be used in the acute inflammation phase, while hot packs can be used in the 

chronic muscle spasm phase. Massage can improve pain, depression and sleep in the 

medium term [6]. 

 

5.5.2 Exercise/Physiotherapy 
 

• It is recommended that activity modification be done in phases. A period of light activity and 

avoidance of painful activities is appropriate for several days. However, bed rest is not 

recommended [7]. 

 

• An early return to low-stress aerobic activity and work improves pain tolerance, mood and 

strength in chronic LBP [8]. 

 

• Physiotherapy-directed strengthening and posture control can start after the acute period 

and continue indefinitely. Core exercises are more effective than general exercise for 

decreasing pain and increasing function [9].  

 

5.5.3 Weight Loss 
 

• It is important to emphasise long-term weight reduction, with a loss of ≥5% body weight 

reducing the prevalence of LBP [10]. Given the low-risk profile of the above treatments, they 

can be beneficial for all patients. 

 

5.5.4 Psychological therapy 
 

• Psychological therapy, such as cognitive behaviour therapy and progressive relaxation, has 

been shown to result in a moderate improvement in pain [10, 11].  
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5.5.5 Multidisciplinary rehabilitation 
 

• Multidisciplinary rehabilitation combines psychological therapy, physical therapy, 

occupational therapy and social work. A systematic review of 41 trials of patients with LBP 

for longer than three months found rehabilitation improves pain and disability in the short- 

and long-term when compared with usual treatment [12]. This can be considered for 

patients with difficult-to-treat chronic LBP. 

 

5.5.6 Acupuncture and Chiropractic 
 

• Acupuncture and chiropractic and spinal manipulation are treatments that differ greatly in 

how they are performed, making effectiveness difficult to assess. A systematic review found 

acupuncture superior to placebo in the short term [13]. There was no reliable difference in 

pain or function when compared with active conventional treatment for chronic LBP. 

Adverse effects are often mild and transitory, such as bleeding, swelling or light-headedness. 

Acupuncture can be considered as part of a treatment regimen at the patient’s request. 

 

• Chiropractic interventions do not appear to be beneficial for chronic LBP when compared 

with standard treatment [13]. A systematic review found a small benefit for spinal 

manipulation when compared with placebo, but it is not superior to conventional treatment 

[14]. Given the rare but catastrophic risk from disc herniation leading to cauda equina 

syndrome (1:1 million), caution should be exercised before recommending spinal 

manipulation.  

 

5.5.7 Orthoses 
 

• No reliable evidence is available to support the routine use of orthoses, braces, corsets, 

prolotherapy or magnets in LBP [15]. 

 

5.6 Pharmacological 
 

5.6.1 Paracetamol 
 

• Paracetamol, nonsteroidal anti-inflammatory drugs (NSAIDs), muscle relaxants and 

antidepressants can be used to treat LBP because of their low-risk profile [2]. 

 

• Paracetamol is a relatively safe medication for mild-to-moderate chronic LBP. However, 

paracetamol does not appear to be beneficial for patient with acute LBP when used in 

isolation. A Cochrane review showed that NSAIDs are more effective than placebo for 

reducing pain and disability without increased adverse events [16].  
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• While there is no difference in efficacy between NSAIDs, cyclooxygenase-2 (COX-2) inhibitors 

are effective and have fewer side effects when compared with traditional NSAIDs [2]. 

 

• Tramadol and tapentadol are opiate-like medications that can be used cautiously in patients 

with severe LBP. A systematic review of tramadol found mild improvement in short-term 

pain and function when compared with placebo [17]. Recent review articles have suggested 

that tapentadol is safe and efficacious in the treatment of chronic LBP [18, 19]. 

 

• It is recommended that opiate medication be used sparingly and only for acute, difficult-to-

control pain. It is associated with serious adverse effects, drug misuse, dependency and 

variable efficacy. A large meta-analysis of 20 randomised controlled trials examined the 

effects of opiates on chronic LBP [20]. 

 

5.6.2 Antidepressants 
 

Antidepressants can be used in cases of chronic LBP. A systemic review showed reduced pain but no 

difference in global outcome with antidepressants when compared with placebo [17]. Efficacy is 

improved if the patient has concomitant depression. Tricyclic antidepressants appear to work better 

than serotonin reuptake inhibitors [21]. 

 

5.7 Surgery 
 

Surgery for LBP can be considered for patients who have unremitting pain and functional limitation 

for >1 year. Patients should maximise a comprehensive non-operative treatment regimen. Motion-

preserving disc arthroplasty theoretically reduces stress and subsequent degeneration at adjacent 

levels. However, spinal degeneration is most commonly treated with a fusion procedure. This can be 

achieved by laying a bone graft posterolaterally or in the disc space, with or without 

instrumentation. Interbody fusion involves fusing the disc space from the front (anterior lumbar 

interbody fusion), side (oblique or direct lateral lumbar interbody fusion) or posterior (posterolateral 

or transforaminal interbody fusion). Studies have reported varied clinical success rates from 40% to 

90% [22, 23]. Inconsistent results may be due to variable surgical indications, pathologies and 

surgical treatments. Patient selection is paramount for improving clinical outcomes [2]. 
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2 Summary 
 

• Treatment for osteoporosis is based on bone health maintenance and the prevention of 

fracture 

 

• Treatment for osteoporosis is largely pharmacological where pharmacological interventions 

prevent further bone loss and reduce fracture risk 

 

• Treatment decisions should be based on age, sex, medical history, severity of the condition 

and estimated absolute risk of fracture [1] 

 

• Most current osteoporosis medications are anti-resorptive, and reduce the natural but 

excessive process of bone loss [1] 

 

• Other agents increase the formation of new bone; these are most appropriate for more 

severe osteoporosis, especially if a patient is unresponsive to anti-resorptive therapy [1] 

 

• Osteoporosis medicines are grouped into different 'classes' depending on their 'active 

ingredient' [2]: 

 

o Bisphosphonates (tablets) 

o Denosumab (injection) 

o Selective oestrogen receptor modulators (SERMS) (tablet) 

o Hormone replacement therapy (HRT) (tablets) 

o Teriparatide (injection) 

 

• Management of Osteoporosis includes diet and lifestyle, education and psychosocial 

support, and supplementing calcium and vitamin D. 
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3 Introduction 
 

This document summarizes the latest evidence based research detailed in the guideline produced by 

the Royal Australian College of General Practitioners (RACGP) and Osteoporosis Australia in 2017 [1]. 

The guideline is designed to provide clear, evidence-based recommendations to assist general 

practitioners and other health professionals in managing older patients with osteoporosis. The 

purpose of the guideline is to support clinical judgement. 

The majority of the recommendations in the guideline are based on critical analysis of the body of 

published, peer-reviewed evidence that has accumulated from September 2006 to February 2016, 

following a systematic review of the available evidence to support the recommendations. Where 

insufficient evidence was available, or where the quality of the evidence did not meet minimum 

requirements set by the RACGP research working group, recommendations were developed through 

working group consensus. 

 

4 What is Osteoporosis? 
 

Osteoporosis is a condition where bones become thin, weak and fragile, such that even a minor 

bump or accident can cause a broken bone (minimal trauma fracture). It is most common in older 

women, affecting over 1 in 4 aged over 75. The hip was the most common site for minimal trauma 

fractures (32% of fractures). In 2017–18 there were 93,321 hospitalisations for minimal trauma 

fractures in people aged 50 and over. An estimated 924,000 Australians have osteoporosis, 

representing 3.8% of the population [3]. 

Osteoporosis is characterised by both low bone mineral density (BMD) and micro-architectural 

deterioration of bone tissue, leading to decreased bone strength, increased bone fragility and a 

consequent increase in fracture risk. BMD is usually reported as a T-score, the number of standard 

deviations (SDs) of the BMD measurement above or below that of young healthy adults of the same 

sex. Approximately 50% of first or subsequent minimal trauma fractures occur in people who have T 

scores in the normal or osteopenic range [1]. 

 

5 Treatment and management of osteoporosis 

recommendations  
 

5.1 General bone health maintenance and fracture prevention 
 

5.1.1 Diet and lifestyle 
 

Promote the following important lifestyle choices for all postmenopausal women and men over 50 

years of age:  
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• Adequate calcium and protein intake  

• Adequate but safe exposure to sunlight as a source of vitamin D  

• Maintenance of a healthy weight and body mass index  

• Cessation of smoking  

• Avoidance of excessive alcohol consumption 

 

5.1.2 Education and psychosocial support 
 

• Provide postmenopausal women and men over 50 years of age at risk of or diagnosed with 

osteoporosis, access to education, psychosocial support and encouragement to seek support 

from appropriate sources according to individual needs 

 

5.1.3 Reducing the risk of falls 
 

• Conduct falls risk assessments and initiate targeted fall-prevention programs in older adults 

 

5.1.4 Exercise 
 

• Individuals over 50 years of age without osteoporosis should participate regularly in 

progressive resistance training and balance training exercises. Resistance exercise should be 

regular (2–3 days per week), moderate–vigorous, progressive and varied to influence BMD 

and reduce fall and fracture risk 

 

• Prescribe high-intensity progressive resistance and balance training to older adults with 

osteoporosis to prevent further bone loss and/or improve BMD, improve function, treat 

sarcopenia, and decrease fall and fracture risk. 

 

• Prescribe extended exercise therapy, including resistance and balance training, after hip 

fracture to improve mobility, strength and physical performance. Evidence for the benefits 

of exercise after vertebral and non-hip fractures is limited. 

 

5.1.5 Calcium and vitamin D supplementation 
 

• Calcium and vitamin D supplements should not be used routinely in noninstitutionalised 

elderly people. The absolute benefit of calcium and vitamin D supplements in terms of 

fracture reduction is low. There is evidence of significant benefit in people at risk of 

deficiency, particularly institutionalised individuals. Calcium and vitamin D supplements 

should be offered to people taking osteoporosis treatments if their dietary calcium intake is 

less than 1300 mg per day. 
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5.2 Pharmacologic approaches to prevention and treatment 
 

5.2.1 Bisphosphonates 
 

• Bisphosphonate therapy should be considered for the primary prevention of vertebral 

fractures in women with osteopenia who are at least 10 years post menopause. 

 

• Bisphosphonate therapy (alendronate, risedronate or zoledronic acid) is recommended for 

reducing the risk of vertebral and non-vertebral fractures in postmenopausal women and 

men over 50 years of age at high risk of fracture (those with osteoporosis by BMD criteria or 

a prior minimal trauma fracture) 

 

• Reconsider the need to continue bisphosphonate therapy after 5–10 years in 

postmenopausal women and men over 50 years of age with osteoporosis who have 

responded well to treatment (T-score ≥–2.5 and no recent fractures). If BMD remains low (T-

score ≤–2.5) and/or there are incident vertebral fractures, continue treatment. Treatment 

should be restarted if there is evidence of bone loss, especially at the hip, or if a further 

minimal trauma fracture is sustained. 

 

5.2.2 Denosumab 
 

• Denosumab is recommended for the treatment of osteoporosis in postmenopausal women 

at increased risk of minimal trauma fracture. 

 

• Denosumab should be considered as an alternative to bisphosphonates for the treatment of 

men at increased risk of minimal trauma fracture. 

 

5.2.3 Hormone therapy 
 

• Consider oestrogen replacement therapy to reduce the risk of fractures in postmenopausal 

women. The increase in risk of adverse events associated with treatment should be weighed 

carefully against benefits. Long-term use is not recommended. 

 

• Selective oestrogen receptor modulators (SERMs) should be considered as a treatment 

option for postmenopausal women with osteoporosis where vertebral fractures are 

considered to be the major osteoporosis risk (on the basis of low spine BMD and/or an 

existing vertebral fracture) and where other agents are poorly tolerated. SERMs may be 

particularly useful in younger postmenopausal women at risk of vertebral fracture and who 

have a prior or family history of breast cancer. 
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5.2.4 Parathyroid hormone 
 

• Teriparatide treatment is recommended to reduce fracture risk in postmenopausal women 

and men over 50 years of age with osteoporosis who have sustained a subsequent fracture 

while on anti-resorptive therapy, or in whom anti-resorptive therapy is contraindicated. 

 

5.2.5 Strontium ranelate 
•  

Strontium ranelate at a dose of 2 g per day is an effective second-line option for reducing 

the risk of further osteoporotic fractures in postmenopausal women with prevalent 

fractures. Strontium ranelate should not be used in patients with previous or clinically active 

cardiovascular disease or uncontrolled hypertension and should only be used when other 

medications for the treatment of osteoporosis are unsuitable. 

 

5.3 Ongoing monitoring 
 

• Regularly re-assess fracture risk and requirement for anti-osteoporotic therapy in patients 

who are not receiving therapy, but remain at increased risk of fracture. 

 

• Review all patients 3–6 months after initiating a specific pharmacological intervention for 

osteoporosis, and annually thereafter. BMD testing at the 3–6 month review is not 

indicated. 

 

• Biochemical markers of bone turnover should not be routinely used for the diagnosis of 

osteoporosis in general practice. Measurement of markers should be confined to specialist 

practice, and may be useful for the monitoring of adherence to treatment and in the 

evaluation of secondary causes of bone loss. 

 

5.4 Special issues 
 

5.4.1 Management of osteoporosis in the elderly 
 

• Calcium and vitamin D supplementation is recommended for the prevention of fracture in 

the frail elderly and institutionalised elderly. Optimisation of calcium and vitamin D should 

be the standard of care for this group. 

 

• Consider the use of hip protectors to reduce the risk of hip fracture in residential-care 

settings, but not in community settings. 
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• Anti-resorptive therapy is recommended for reduction of fracture risk in people over 75  

years of age with osteoporosis. 

 

• Anabolic therapy with teriparatide may be considered for reduction of vertebral fracture risk 

in people over 75 years of age with osteoporosis. 

 

• Multifactorial assessment of falls risk, exercise programs and home-safety interventions are 

recommended to reduce the rate of falls in community dwelling people over 75 years of age. 

 

• Vitamin D supplementation of elderly people in care facilities is recommended to reduce the 

rate of falls. Vitamin D supplements given for falls prevention are normally combined with 

calcium to address the high rates of calcium deficiency also seen in this population. 

 

• Evidence-based exercise modalities that progress in intensity as capacity improves are 

recommended for the maintenance of bone strength, muscle function and balance in people 

over the age of 75. 

 

• Exercise programs for very frail elderly institutionalised people and those with vertebral 

fracture risk should be supervised, modified and tailored to minimise the potential to 

increase the risk of falls, injury and vertebral fractures. 

 

 

5.4.2 Aromatase inhibitor and androgen deprivation therapy 
 

• All women undergoing aromatase inhibitor (AI) therapy should have a baseline assessment 

of fracture risk prior to commencing therapy. 

 

• Women undergoing AI therapy who fall within one of the following two categories should 

commence anti-resorptive therapy unless contraindicated: 

 

o 70 years or over with a BMD T-score ≤–2.5 

o 50 years or over with a minimal trauma fracture (including radiological vertebral 

fracture) or a high estimated 10-year risk of fracture. There is limited evidence specific 

to women receiving AI to guide firm recommendations outside these criteria, especially 

in premenopausal women. 

 

• The duration of anti-resorptive treatment in women who are undergoing or have completed 

AI therapy should be individualised and based on absolute fracture risk. 

 

• General measures to prevent bone loss should be implemented in all women commencing AI 

therapy. 

 

• All men commencing androgen deprivation therapy (ADT) should have a baseline 

assessment of fracture risk. BMD by DXA should be measured in all patients at the time of 

commencement of ADT. 
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• All men receiving ADT who have a history of minimal trauma fracture should be commenced 

on anti-resorptive therapy, unless contraindicated. 

 

• Management of bone health should be reviewed 1–2 yearly in men on continuous ADT. 

 

• General measures to prevent bone loss should be implemented in all men commencing ADT. 
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2 Summary 
 

• This document makes substantial use of the following comprehensive research paper: 

Arthritis Australia. Evidence to support the national strategic action plan for arthritis, 2019. 

 

• A range of evidence-based national and international guidelines and standards of care have 

been developed to support the timely and effective management of OA 

 

• Evidence based first line treatment strategies for OA involve weight loss, exercise, patient 

education and self-management support, where a multidisciplinary management approach 

is taken. 

 

• A variety of medications are used to support OA to increase bone mineral density, manage 

symptoms such as pain and inflammation, and reduce the risk of fractures. 

 

• Complementary medicines are often used in conjunction with pharmaceuticals or as an 

alternative to traditional medicines 

 

• Joint replacement surgery is used for severe, symptomatic OA, when first line treatment 

options fail. 

 

• Although devices such as braces, walking sticks, and shoe insoles, are often utilized in OA 

treatment, there appears to be little evidence of their effectiveness. 

 

3 What is Osteoarthritis (OA)? 
 

Osteoarthritis (OA) is a chronic condition characterised by the breakdown of the cartilage that 

overlies the ends of bones in joints. This results in the bones rubbing together, causing pain, swelling 

and loss of motion. OA usually gets worse over time and commonly affects the hands, spine and 

joints such as hips, knees and ankles [1]. 

OA has no specific cause, however several factors contribute to the onset and progression [2], 

including: 

• being female 

• genetic factors 

• excess weight 

• joint misalignment 

• joint injury or trauma (such as dislocation or fracture) 

• repetitive joint-loading tasks (for example, kneeling, squatting and heavy lifting). 

OA is the most common form of arthritis in Australia. An estimated 2.2 million (9.3%) Australians 

have this condition, according to the Australian Bureau of Statistics (ABS) 2017–18 National Health 

Survey. OA represented over half (62%) of all arthritic conditions in 2017–18 [1, 3]. 
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Although OA affects people of all ages, the prevalence increases sharply from the age of 45 years. 1 

in 5 Australians (22%) over the age of 45 have OA. It is most common in adults aged 75 and over, 

with just over one-third (36%) of people in this age group experiencing the condition [1, 3]. 

OA is also more common among females than males, affecting 10% of females compared with 6.1% 

of males (after adjusting for age) [1, 3]. 

At present, there is no cure for OA and the disease is long-term and progressive. Treatment for OA 

aims to manage symptoms, increase mobility and maximise quality of life. Treatment options for OA 

include [4]: 

• physical activity 

• weight management 

• medication 

• joint replacement surgery 

 

4 Management and Treatment of OA 
 

4.1 Evidence based Guidelines and Standards of Care 
 

A range of evidence-based national and international guidelines and standards of care have been 

developed to support the timely and effective management of OA, and particularly, hip and knee 

OA. These guidelines consistently emphasise that core management of OA should comprise a 

combination of non-pharmacological and pharmacological interventions, with referral for 

consideration of surgery only if symptoms are no longer responsive to conservative management [5-

13]. The core recommendations for OA management across these guidelines can be broadly 

summarised as: 

• Diagnosis should be based on clinical assessment alone. 

 

• An individualised self-management plan should be developed based on a comprehensive 

assessment of symptoms, other health conditions and a psychosocial evaluation. 

 

• Conservative (non-surgical) management involving weight loss, exercise, disease-relevant 

patient education and self-management support are first-line treatment strategies and are 

also recommended at all stages of the disease. 

 

• If required, pharmacological therapies should be added to the core treatments. 

 

• Patients should be included in shared decision-making for the development of a 

personalized pain management program involving treatment options such as exercise, 

orthotics, psychological and social interventions, sleep interventions, weight management 

and pharmacological treatments [8] 

 

• Referral for consideration of surgery should be made only when conservative management 

no longer provides adequate pain relief or maintenance of function. 
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4.2 Evidence based Models of Care 
 

Models of care are evidence- and consultation-based frameworks that describe what and how 

health services and other resources should be delivered to people with specific health conditions. 

Models of care aim to guide the provision of ‘the right care, delivered at the right time, by the right 

team in the right place, with the right resources.’ They provide an effective way to embed evidence 

into health policy and practice and achieve system efficiencies [11, 14]. 

A number of arthritis-related models of care already exist in some jurisdictions in Australia and are 

at various stages of implementation. These models have been developed by state-based 

musculoskeletal clinical networks, which have been identified as an important enabler for the 

development and implementation of models of care [15]. These models include:  

• NSW ACI Osteoarthritis Chronic Care Program (OACCP) Model of Care  

• NSW ACI Local Musculoskeletal Service (LMS)  

• Osteoarthritis of the Hip and Knee Service (Victoria)  

• Victorian Model of Care for Osteoarthritis of the Knee and Hip  

• WA Inflammatory Arthritis Model of Care  

• WA Service Model for Community-Based Musculoskeletal Health • WA Elective Joint 

Replacement Service Model of Care  

• Model of Care for NSW Paediatric Rheumatology Network 

• Orthopaedic Physiotherapy Screening Clinic and Multidisciplinary Service (Queensland)  

• Comprehensive Osteoarthritis Pathway and Musculoskeletal Triage and Assessment Service 

(Tasmania). 

 

4.3 Treatment and Interventions 
 

4.3.1 Overview 
 

Treatments for OA include:  

• Weight Loss 

• Exercise 

• Pain Management using medication 

• Devices such as braces, walking sticks, and shoe insoles 

• Surgery, if symptoms are no longer controlled with other therapies  

Weight loss, exercise, and a multidisciplinary approach to both, are viewed as conservative 

treatments and interventions. Surgery is regarded as non-conservative [11]. 

 

4.3.2 Weight Loss 
 

• For obese people with established OA, weight loss of between 5-10% of their body weight 

can result in significant pain relief, and this may in turn manifest in improvements in 
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mobility, physical function and quality of life [16]. Weight loss greater than 10% achieves 

even larger improvements in symptoms [17]. 

 

• Strategies to support weight loss in people with OA may include informal advice, referral to 

a dietician for appropriate counselling and structured weight loss programs incorporating 

dietary changes and/or exercise [18]. 

 

4.3.3 Exercise 
 

• There is a large body of evidence in support of exercise for OA, with exercise achieving 

improvements in knee pain and physical function comparable to those reported from non-

steroidal anti-inflammatory drugs [19]. Improvements in pain and function following 

exercise programs for hip OA have also been shown [20].  

 

• Therapeutic water-based exercise has also been shown to have benefits for patients with 

lower limb (hip or knee) OA [21]. 

 

• Supported self-management and exercise programmes, delivered by health professionals, 

are feasible in clinical practice and can positively impact symptoms, function and medication 

use [22-24]. 

 

• Information, clear advice about benefits and reassurance from health professionals can 

encourage greater exercise participation by patients with OA [25].  

 

• Studies of innovative service delivery models for the provision of physiotherapist-supervised 

exercise management for people with knee OA have found that the use of Skype and 

telephone coaching is feasible and beneficial [26, 27]. 

 

• Use of booster sessions with a physiotherapist can also help improve exercise adherence 

for older adults with OA and/or back pain [28].  

 

• Specific neuromuscular exercise programs delivered by trained physiotherapists have 

demonstrated both short and long term improvements in pain, function and quality of life 

[23]. 

 

4.3.4 Multidisciplinary Approach 
 

• Multidisciplinary conservative care programs for OA have been shown to reduce willingness 

for joint replacement surgery. Most recently, a randomised controlled trial to investigate the 

effectiveness of total knee replacement plus non-surgical treatments in comparison to 

nonsurgical interventions alone, found that both groups reported significant improvements 

in pain, health related quality of life and functional outcomes. Although improvements were 

greater in the group undergoing joint replacement, two out of three patients eligible for 
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total knee replacement who received non-surgical treatment, had still not proceeded to 

surgery at the two-year follow up [29]. 

 

4.3.5 Medication 
 

• Pharmaceutical medicines are normally used in the management of osteoporosis to increase 

bone mineral density, manage symptoms such as pain and inflammation, and reduce the risk 

of fractures. The most common pharmaceuticals used for this condition are 

bisphosphonates, analgesics and synthetic hormones. [30] 

 

• Medicines used to manage arthritis and osteoporosis can be administered in many different 

shapes and forms. There are topical treatments and ointments used to alleviate 

inflammation and mild pain, tablets (often the most common) either to modify the 

symptoms (for example, analgesics) or the disease (for example, bisphosphonates), and 

injections which are administered directly into the affected joints to lubricate them or to 

slow disease progression. Types of medications used for arthritis and osteoporosis [30]: 

 

o Non-steroidal anti-inflammatory drugs, or NSAIDs, are used to relieve symptoms of 

pain, stiffness and inflammation in the muscles, joints and bones. NSAIDs can be 

selective or non-selective and are commonly used to manage arthritis. Medications 

within this group include celecoxib, meloxicam, ibuprofen, diclofenac and naproxen. 

 

o Anti-resorptives are a type of medication commonly used in osteoporosis. This 

group of medicines binds to bone to stop the removal of calcium, assisting in 

restoring bone density. Common medicines from this group include 

bisphosphonates such as alendronate, risedronate and other medications like 

strontium ranelate. 

 

o Analgesics are medications that relieve pain. These types of medications are used to 

relieve the symptoms of mild, moderate and severe pain. Common medications 

used to manage arthritis and osteoporosis include paracetamol, tramadol and 

paracetamol combinations. 

 

• Typically, treatment is limited to the use of analgesic and/or anti-inflammatory medications 

to manage symptoms until the condition worsens, at which point the patient is referred for a 

joint replacement [11]. 

 

• There is evidence to support a variety of pharmacological treatment options for pain 

management. Opioids are generally considered of limited use for managing arthritis pain 

because the clinical benefits appear to be limited, but the risk of adverse events is high [31, 

32]. 
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4.3.6 Devices such as braces, walking sticks, and shoe insoles 
 

Although literature on treatments for OA advise devices such as braces, walking sticks, and shoe 

insoles, these are not given evidence-based recommendations by national and international 

guidelines and standards of care. 

In 2018 the Royal Australian College of General Practitioners (RCGP) produced the "Guideline for the 

management of knee and hip osteoarthritis", with the objective to present the best available, 

current scientific evidence for OA interventions, covering all interventions other than joint 

replacement for the hip and knee [13]. 

With regard to devices such as braces, walking sticks, and shoe insoles, the RCGP either do not 

recommend their use or are unable to recommend either for or against their use. This is based on 

low or very low quality of evidence in their research. 

 

4.3.7 Surgery 
 

• Joint replacement surgery is a highly effective and cost-effective intervention for OA when 

conservative therapies are no longer effective. Hip and knee replacements provide 

substantial and sustained improvements in pain, physical function and quality of life [33]. 

 

• Despite the demonstrated effectiveness of joint replacement surgery, not all patients 

experience optimal outcomes and, as with all surgical procedures there is a risk of 

complications. A substantial proportion of patients is unsatisfied or continues to experience 

persistent pain after total hip replacement (6-27%) and total knee replacement (15-44%) 

[34, 35]. 

 

• As joint replacement prostheses have a limited lifespan, future revision surgery may also be 

required. In view of these considerations, national and international clinical guidelines 

recommend that joint replacement surgery should only be offered for severe, symptomatic 

OA after conservative management strategies have been trialled [36, 37]. 

 

5 Complementary and Alternative Treatment 
 

• Complementary medicines are often used in conjunction with pharmaceuticals or as an 

alternative to traditional medicines. In recent years, evidence-based research regarding the 

use of complementary medicines has gained more momentum [30]. 

 

• Clinical trials for glucosamine and omega 3 for OA have indicated that these medications 

may be effective in reducing pain, inflammation and stiffness [38, 39]. However there are 

contradictions between research findings and methodologies that call into question whether 

these medications are truly effective in controlling the symptoms of OA [39]. 
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• Statistically, the ABS, National Health Survey: Summary of Results, 2004-05, indicates that 

complementary medicines were the most common type of medication to be reported for 

OA. Females were more likely to be report usage than males overall (48% compared to 36%), 

with the most common complementary medicines used to manage OA being glucosamine 

(25%) and fish oils/omega 3 (16%) [40]. 
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2 Culturally and Linguistically Diverse Populations 
 

A study by Zhou [1] has found that the rate of access of specialist disability services by people with 

disability who were from culturally and linguistically diverse (CALD) backgrounds is highly 

disproportionate to their presence in the community.  

As a whole, people from CALD backgrounds:  

• Have a similar level of disability as Australia-born people.  

• Have a greater rate of profound and severe disability. 

• A higher level of need for assistance in undertaking core activities.  

For younger age cohorts targeted by specialist disability services, there is little difference in the level 

of need for assistance between people from CALD backgrounds and the rest of community. Those 

people who mainly speak languages other than English at home have a relatively higher level of need 

for assistance than those who speak mainly English at home. 

2.1 Barriers and impact 
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• Some cultures tend to offer more informal care to their community and family members 

than others [1, 2]. 

• Literacy and language skills, including lack of understanding about disability (at an individual 

level and by parents of children with a disability). 

• The need for an interpreter.  

• Lack of knowledge about what government funded services exist in Australia. Particularly 

those who come from cultures where states provide very limited support to people with 

disability. Although multilingual information is available, this cohort may not proactively 

search for services. 

• Cultural competence of service providers. 

 

2.2 Potential responses 
 

• Recognition that this service access gap exists. 

• Narrowing the gap requires better understanding (research) of how cultural characteristics 

of people with disability from CALD backgrounds impact their access. 

• Effectively disseminate service information targeting people with language barriers of the 

existence of services.  

3 Aboriginal and Torres Strait Islander Communities 
 

The Australian Institute of Health and Welfare (AIHW) reports that the prevalence of disability is 

more than twice as high in Aboriginal and Torres Strait Islander populations [3]. Among the 

Aboriginal and Torres Strait Islander population there are higher rates of young people caring for 

people with disabilities and higher rates of people with intellectual and psychological 

disabilities involved in the criminal justice system [4]. Participation rates of Indigenous people in 

disability services are lower than the reported prevalence of disability [4]. 

Many Indigenous people see trauma and loss of their cultural lands and sacred sites as constituting 

significant disabilities [5]. Disability is also seen to arise as a result of a lack of Western education, 

such as the inability to read or do arithmetic, and the difficulty in getting past the barriers of 

discrimination to access government and non-government-managed services [5]. Furthermore, 

disability is commonly accepted as just part of life and supporting people with disabilities is seen as 

family business [5].  

Although not disability specific, the 2014-2015 Aboriginal and Torres Strait Islander Health Survey 

conducted by the Department of the Prime Minister and Cabinet found that 35% of respondents 

believed they had been treated unfairly within the previous 12 months because they were an 

Aboriginal or Torres Strait Islander person [6]. Of those, 13% reported they had avoided seeking 

healthcare due to experiencing unfair treatment in the past [6]. It is highly likely that these trends 

also occur in the disability sector.  
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3.1 Barriers and impact 
 

Aboriginal and Torres Strait Islander people are not sufficiently involved in planning, delivering and 

evaluating relevant services [4]. 

• Lack of facilities that provide culturally appropriate services 

• Lack of information regarding services available 

• Negative attitudes of providers (perceptions of racism, blame and disregard or culture) 

• Social marginalisation 

• Remoteness 

• Child care 

• Transportation 

• Mistrust in government services and agencies. 

• Cultural attitudes, shame and stigma [5, 7] 

o Categorisation on the basis of perceived abilities or disabilities is seen as another 

attempt to erode their social solidarity. 

o Discussing a person’s physical impairments can bring shame and embarrassment to 

the person and to his or her family. 

o Family roles often function as a barrier for the provision of disability services because 

offering help and assistance to Indigenous people with disabilities can be 

misinterpreted as an embarrassment and an insult to the competence of their 

family. 

• Transience of non-Indigenous people in very remote areas makes it very difficult for them to 

form the support networks that are needed to assist with the raising of a child with 

disability. 

 

3.2 Potential responses 
 

• Empower Aboriginal and Torres Strait Islander people and their communities to develop and 

implement new engagement strategies [4]. 

• Development of an Indigenous definition of disability that captures the diversity of cultures 

and experiences of colonisation among the Indigenous population [5]. 

• Increase the cultural competency of service providers [5]. 

• Development of a conceptual framework for research and policy development regarding 

Indigenous people with disabilities, each Indigenous community must be understood in the 

context of their experience of colonisation, disadvantage and cultural heritage [5]. 

 

The study by DiGiacomo, Delaney [8] provides a table of carer and providers suggestions to address 

barriers to access. 

 

Solution Categories Carer-preferred solutions Provider solutions 
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Aboriginal 
Community 
Controlled Health 
Service-based support 

• Provide education, workshops, 
information sessions, and 
support groups (especially for 
children with intellectual 
disability) for families. 

 

• Opportunities for carers to 
speak with health 
professionals/ service providers 
face-to-face (rather than 
computer or phone). 

 

• Collect accurate data on 
number of children in the 
community with disabilities to 
inform local and government 
strategies. 

• Grassroots-based; educating 
families and teachers on 
disability and available 
services; focus on prevention. 

 

• Work within a family-centred, 
flexible model, personal 
approach, and holistic 
approach. 

Aboriginal Child 
Disability Support 
Workers 

• Need for a dedicated support 
worker/ Aboriginal Child 
Disability Worker with disability 
expertise - role in care 
navigation, health education, 
interpretation of medical 
jargon and liaison support with 
services. 

• Work within a centralised, case 
manager model; explore other 
effective and acceptable 
models (including funding 
models) in urban Aboriginal 
populations. 

Increased flexibility • Increased flexibility and 
responsiveness of respite 
services. 

• Minimise red-tape and rigid 
criteria, particularly during 
crisis; increase flexibility for 
Aboriginal families. 

School-based support • Utilise school data on 
Indigenous and disability status 
to ensure adequate resource 
distribution; facilitate linkages 
between other support 
agencies and schools. 

• Increase awareness of 
disability and support available 
across professions and within 
communities; increase 
opportunity for network 
building across sectors. 

Contact Information • Routinely updated listing of 
services and contacts for 
support (general and disability- 
specific information; with 
consideration for child’s 
developmental stages). 

 

Inter-sectoral 
partnerships 

• Partnerships between schools, 
parents, and community 
controlled organisations were 
also seen as strategies to 
enable access to services. 

 

 
 
 

FOI-24/25-0120 

Page 5 of 12



 
 

Research – Factors affecting plan budget and utilisation                                                                                                             Page 6 of 12 
 

4 Multiple participants in the family 
 

Statistics from the United States indicate that approximately 21% of households with children with 

disabilities had multiple disabled children [9]. However, not much is known about the characteristics 

of households who have multiple children with disabilities and their experiences. 

One important limitation of the existing caregiving research is its exclusive focus on one focal child 

with disabilities in households [9]. In instances where families have multiple children with 

disabilities, researchers often randomly choose one child for analysis or might select the child with a 

more severe condition, ignoring any other children with disabilities in the household [9]. 

 

4.1 Barriers and impact 
 

Various reports have found that households with more than one child with a disability are [9-11]: 

• More likely to be single parents. 

• Lack of support system/informal supports. 

• Less likely to be in work. 

• High levels of stress and poor mental health. 

• Negative social status.  

• More likely to be in semi-skilled or unskilled manual jobs. 

• More likely to be dependent on income support. 

• Less likely to own their own home. 

• Markedly higher rates of income poverty. 

• Greater unmet needs at all income levels. 

• Higher prevalence of disabled adults in the household. 

• Time spent on the coordination of care for each individual child is significant 

o  increased direct and indirect costs to these families 

4.2 Potential responses 
 

• Expanding support (beyond the current level) for low income households raising multiple 

children with disabilities [9]. 

• Providers and professionals should anticipate that families raising multiple children with 

disabilities likely experience significantly elevated rates of hardship and deprivation. They need 

to assist these families to efficiently co-ordinate care for multiple children with disabilities and 

secure all available support services and entitlements [9]. 

5 “Thin Market” 
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Thin markets exist where there is a gap between the needs of participants and the services available 

in the market. The persistence of thin markets can constrain the agency’s ability to deliver 

reasonable and necessary supports.  

The below barriers, impact and potential responses were taken from the thin markets discussion 

paper commissioned by the Commonwealth Department of Social Services and the NDIS [12]. 

5.1 Barriers and impact 
 

• Geographic isolation: Physical distance and travel time results in higher costs for service delivery 

for isolated or highly dispersed communities 

• Vulnerable clients: The communities that some providers serve may have complex and higher 

needs including isolation, complex disability, support needs and challenges in self-determining 

their need. These clients require more highly qualified staff to service their needs.  

• Higher operating costs: Low client numbers (or difficulty in finding/connecting with clients that 

are in the region), and/or highly dispersed clients result in higher per client costs than can be 

supported under existing NDIS staff utilisation.  

• Workforce: Challenges in recruiting and retaining qualified workforces and providing learning 

and development opportunities.  

• Temporary supply gaps:  Some supports (such as certain specialist’s supports and allied health 

services) take time to reach levels required to meet demand.  

5.2 Potential responses 
 

Market Facilitation: These responses seek to enable competitive markets, for example by giving 

participants information about the service options or providers available to them, or matching 

supply and demand through electronic platforms. Supply partnerships, such as place-based 

collaborative models, alternative business models, co-operatives or sharing infrastructure between 

providers, can also support providers to overcome their service delivery challenges. 

• Examples that fall under this approach include the facilitation or provision of e-markets 

platforms (e.g. my Aged Care), or programs that aim to facilitate the growth or transition 

of the sector (e.g. the Sector Development Fund). 

Market Deepening: These responses seek to encourage supply to meet needs, including by 

‘bundling’ together demand for different services to enhance efficiency, where supplying one of the 

services is inefficient; by pooling individualised funding to ensure economies of scale for a provider; 

or by stimulating or providing direct supply inputs, such as by encouraging skilled workers into 

markets in need. 

• Examples that fall under this approach include the mechanism used in the Multipurpose 

Services model to bundle aged care, disability and health services, or programs that 

encourage skilled workers to move to regional or remote areas (e.g. the Bonded Medical 

Places Scheme, or the National Rural Health Student Network) 

Regulation: These responses may control market operation to varying degrees through regulating or 

setting prices, controlling market access, or otherwise governing the operation of the markets to 

ensure it achieves service objectives. 
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• Examples that fall under this approach include: adding or modifying regional loadings 

within the regulated price regime (e.g. changes accepted as part of the Independent 

Pricing Review); or selection of service providers who can deliver services within certain 

catchments. 

Alternative commissioning models (incl. community led responses): This includes options that 

involve direct commissioning or government provision of services, for example regulated monopoly 

(one service provider) or oligopoly (few service providers) models. Options would also include 

commissioning of community led responses (whether or not the financing would come from 

government). 

• Examples that would fall under this approach include: directly contracting with a 

provider, or number of providers, to provide access to services; or providing seed 

funding for a community-led partnership. 

6 Regional/remote/very remote 
 

The burdensome effects of disability are amplified by the degree of remoteness. Unfortunately, 

those who live outside of metropolitan areas become victims of circumstance.  

6.1 Barriers and impact 
 

• Contrast in quality and availability of disability support services between the major cities and 

rural and remote areas 

• Lack of capacity in over-stretched towns to deal with disability 

• Lack of and prescriptive nature of respite services 

• Lack of suitable alternative activities for people with disability 

• Transport 

o Lack of availability of public transport in some rural and remote areas 

o Greater costs incurred by people with disability in travelling to consultations 

o Increased time expended by health professionals in delivering services in rural and 

remote areas compared with metropolitan areas.  

 

6.2 Potential responses 
 

The National Rural Health Alliance and National Disability and Carer Alliance have provided some 

solutions to the above issues [13]. 

Tele-practice 

• Tele-practice is a therapy service that is delivered in-part or in-whole via remote 

telecommunication. This may comprise elements including (but not limited to) Skype, video 

sharing, instant messaging, email, and telephone. 
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• Tele-practice can eliminate travel time, and increase choice in service providers outside the 

local area. 

Allied Health Assistants 

• Allied health assistants (AHAs) are certificate-qualified individuals who can implement 

interventions under the guidance of an allied health professional, remotely or in-person. 

• AHAs can have an in-depth knowledge of local community needs at the same time as having 

a broad knowledge of allied health services. 

• The combination of an AHA and clinician brings expertise in the local community, and 

expertise in clinical practice, as well as providing a more regular and timely service to 

individuals, since the clinician need not be physically present at all times. 

Fly-in-fly-out practitioners 

▪ FIFO allied health practitioners who specialise in disability have the potential to empower rural 

and remote communities, and build capacity amongst generalist allied health practitioners, 

educators, and allied health assistants. 

 

7 Education status 
 

The AIHW states that: 

• 21% of people aged 16-64 who acquired disability before age 15 left school before 16 (8.9% 

without disability). 

• 34% of people aged 20 and over with disability have completed year 12 (66% without 

disability). 

• 17% of people aged 20 and over with disability have a bachelor’s degree or higher (35% 

without disability). 

Level of education attained can affect participation in other key life areas, including employment, 

ability to achieve economic independence or the skills to manage adult life (following school). 

7.1 Barriers and impact 
 

• Some schools can create barriers to education for children with a disability. Lack of 

educational attainment impacts the participant and society.  

• Lack of an assertive family member/informal support network to advocate on the behalf of 

the participant can make it difficult to navigate the system. 

o Mild intellectual disability may be a barrier to reaching out and obtaining support.  

 

7.2 Potential responses 
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Lack of any suggestions in this area. Allocation of an advocate for participants with a lack of 

understanding of how to navigate the NDIS and find services/providers. More frequent check-ins 

with high risk participants. 

8 Health/services literacy 
 

Individual health literacy is the skills, knowledge, motivation and capacity of a person to access, 

understand, appraise and apply information to make effective decisions about health and health 

care and take appropriate action. Health literacy is important because it shapes people’s health and 

the safety and quality of health care [14]. 

8.1 Barriers and impact 
 

Some of the different people who may be at higher risk of low individual health literacy include [14]: 

➢ People from lower socio-economic backgrounds. 

➢ People with lived mental health experience 

➢ Elderly people 

➢ People living with disabilities 

➢ Aboriginal and Torres Strait Islander peoples 

➢ People from CALD backgrounds 

➢ People with drug and alcohol dependencies 

➢ People experiencing chronic or complex illness 

➢ People who are homeless, socially isolated or geographically isolated.  

 

• Lack of knowledge impacts the decisions made and actions of participants at home, in the 

workplace and the community.  

• Health literacy influences people’s lifestyle choices, the type of preventive health actions 

they take and the way they access, use and maintain healthcare regimens. 

o can exacerbate underlying access and equity issues that people from disadvantaged 

groups may be experiencing 

• A person with a disability may have difficulties with physical access to health services, or 

have difficulty communicating with healthcare providers which is a barrier to participating in 

their own health care. 

8.2 Potential responses 
 

To address health literacy in a coordinated way in Australia it’s necessary to: 

• Embed health literacy into high-level systems and organisational policies and practices. 

• Ensure that health information is clear, focused and useable. 

• Integrate health literacy into education for consumers and healthcare providers. 
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2. Summary 

There is a lack of evidence for the effectiveness of foot orthoses for people with Autism 

Spectrum Disorder (ASD). However, there is some indication that foot orthoses can assist in 

treating and managing conditions associated with ASD. Foot orthoses may help reduce toe-

walking. There is very little evidence that orthoses can assist with mobility in people diagnosed 

with Developmental Coordination Disorder (DCD), a condition associated with ASD. However, 

there is evidence that foot orthoses assist with the management of pain and associated 

function for a variety of other conditions such as flat feet, high arches, bunions, juvenile 

idiopathic arthritis, rheumatoid arthritis and knee pain. Quality of studies vary. 

3. Motor difficulties for people with Autism Spectrum 

Disorder 

ASD is a neurodevelopmental disorder characterised by difficulties in social interaction and 

social communication, including restrictive, repetitive, and inflexible patterns of behaviour [1,2]. 

DSM 5 notes that people with ASD can often also experience motor deficits such as 

clumsiness and problems with gait (1). Motor deficits are included as ‘additional features 

supporting diagnosis’, though there is a growing body of evidence supporting the idea that 

motor deficits are a core feature of ASD [1,3,4,5]. 

In a study of 11,814 participants, Bhat et al find 86.9% of children with ASD are at risk of motor 

impairments. Zampella et al report that up to 76% of children with ASD meet the diagnostic 
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criteria for DCD. DCD is a motor disorder characterised by motor skills substantially below 

what is expected at a person’s age [5]. People with ASD are at greater risk of low muscle tone 

(hypotonia) and apraxia [3,6]. 

Of particular interest is the prevalence of motor deficits that can affect gait. An earlier study on 

the prevalence of motor deficits in children with ASD finds 19% present with toe-walking, 9% 

with a gross motor delay and 2% with reduced ankle mobility [Table1,3]. A later study finds 

68% of children with ASD have some form of gait abnormality [Table2,6]. Children with ASD 

are at higher risk of toe-walking [3,6,7]. Estimates of the prevalence of toe walking in people 

ASD range from 9% [8] to 20% [3,9,10]. A 2015 review found considerable disagreement over 

the specifics of a pattern of gait in people with ASD, concluding that deviations in gait are a 

common symptom of ASD [11]. This heterogeneity is echoed by Dufek et al, who observe that 

the participants in their study displayed varied patterns of gait but generally showed an 

increase in gait abnormalities [12]. 

Table 1. The prevalence of motor deficits in ASD. 

 

Table 2. Gait abnomalities in children with Autism. 

 

Motor deficits in children can impact social interaction and communication [5]. However, that 

motor deficits are present in individuals with ASD does not indicate that they necessarily 

experience the deficit as an impairment or that they require a specific kind of support. As 

shown in Table 1, prevalence of motor deficits tends to reduce with age. Although this is likely 

not the case for people diagnosed with DCD [29]. Dietz and Khunsree argue that evidence for 

the harm of toe-walking is lacking and that beyond social stigma toe-walking may ultimately be 

a benign condition [13]. On the contrary, Herrin and Geil argue that there are short and long 

term harms to toe-walking including: 

• decreased walking velocity due to decreased stride length and cadence 
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• greater risks for falling 

• greater effort than normal gait 

• contracted Achilles tendon 

• equinus position of the foot/ankle complex 

• lumbar spine hyperlordosis 

• deformities of bones and soft tissues in the feet 

• abnormal adult gait [14]. 

Leyden, Frung and Frick note that some biomechanical and gait changes have been noted in 

people toe-walking for years, though they temper this with the observation that long term 

consequences of toe-walking are generally unknown [8]. Mediating this disagreement to some 

extent, we can point out that some toe-walkers exhibit this behaviour more and some less, i.e. 

many people who toe-walk also show standard gait at times. In one study, participants walking 

barefoot displayed toe-walking behaviour in 36% of steps [15]. I have not found research to 

link frequency of toe-walking behaviour with real functional impact (ie. research linking 

percentage of tow-walking footfalls with substantial mobility deficits). 

While it is clear from the evidence that people with ASD experience problems with gait and 

motor skills at a higher rate than people without ASD, they do not receive treatment at a higher 

rate and continue to be under-diagnosed with motor impairments and DCD [3]. 

4. Effectiveness of foot orthoses 

4.1 What are foot orthoses? 

An orthosis or orthotic device is an “externally applied device used to compensate for 

impairments of the structure and function of the neuro-muscular and skeletal systems” [16]. 

Common lower limb orthoses include: 

• Toe – designed to wedge in between toes 

• Insoles – able to slip inside shoes, available custom made or prefabricated, can be 

heel, ¾ length or full length 

• Sub Malleolar – covers the whole foot but stopping below the ankle 

• Supra Malleolar – covers the whole foot and ankle 

• Ankle-Foot – covers all or part of the foot, the ankle and stops just below the knee, 

can be articulated or solid, lined or padded and with or without a sole 

• Knee – covers knee joint and stops above the ankle and below the hip, can be 

custom moulded or prefabricated 

FOI-24/25-0120 

Page 4 of 10



Position paper 

OFFICIAL For Internal Use Only 

V1.0 2021-11-25 209 Foot orthoses for people with ASD Page 5 of 10  

OFFICIAL 

• Knee-Ankle-Foot – covers all or part of the foot, over the ankle and knee and stops 

just below the hip joint, can be articulated at ankle or knee, fully or partly custom 

moulded 

• Hip – usually covering lower back and hip joint stopping before the knee, custom 

moulded or prefabricated 

• Knee-Hip-Ankle-Foot – covers all or part of the foot, over the ankle, knee and hip but 

should not obstruct movement of the spine [17,18]. 

4.2 Effectiveness of treatment 

Foot orthoses are a commonly prescribed treatment and management technique for a variety 

of lower body pain and functional/mobility issues. Orthoses, prescription footwear and physical 

therapy are often called ‘conservative’ treatments to contrast these with surgical interventions 

[19]. 

A 2008 Cochrane review of 11 randomised control trials found evidence that custom made 

insoles can reduce the pain associated with high arches (pes cavus), juvenile idiopathic 

arthritis, rheumatoid arthritis and bunions (hallux valgus). The review found mixed evidence 

that custom insoles reduce pain of plantar fasciitis [20]. 

Results were mixed for different conditions. Use of custom insoles for at least 3 months 

decreases pain associated with high arches, improves function and quality of life [20,21]. 

Children experiencing juvenile idiopathic arthritis can benefit from custom insoles or 

prefabricated neoprene insoles. Both interventions were more effective than supportive 

footwear at reducing pain and disability and improving function. After 3 months of use, pain 

reduction was seen for patients with rear-foot pain associated with rheumatoid arthritis, but no 

change after 3 years compared with placebo. Improvements to function between treatment 

and control were not statistically significant. Custom insoles did not reduce pain in the 

metatarsophalangeal joint associated with rheumatoid arthritis any more than supportive shoes 

or non-custom orthoses. Custom insoles can help reduce pain associated with bunions. 

Surgery may be more effective at reducing pain though no statistically significant difference in 

function was found between the two treatments [20]. 

A 2011 Cochrane review into use of foot orthoses to treat knee pain found some evidence for 

a reduction in pain in the short term (6 weeks) but also an increase in problems like blisters 

and rubbing. There was no statistically significant difference in pain for patients treated with 

orthoses and those treated with physiotherapy. The patients who had physiotherapy scored 

higher on functional outcomes. However, the standard of evidence of the reviewed studies was 

VERY LOW on the GRADE scale [22]. 

A 2010 Cochrane review into the use of non-surgical treatments for children with flat feet (pes 

planus) found some evidence that custom made orthoses could assist with the reduction in 

pain. However the quality of the evidence was compromised by small sample sizes, risk of 
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bias and difficulty comparing data of the included studies. The authors note there is a lack of 

high quality evidence on the topic [23]. A later study found some evidence that foot orthoses 

can improve knee alignment in people with flat feet [26]. The sample size of this randomly 

controlled trial was quite small at 15 participants. 

Foot orthoses, either insoles, full foot or ankle-foot, are often used to treat toe-walking in 

people with good ankle range of motion and who are deemed capable of gait re-education [7]. 

Herrin et al found use of ankle-foot orthoses controls toe walking but the effects do not last 

after treatment. The insole does not work as well as the ankle-foot orthosis but is less 

restrictive and there is more uptake by children and their parents [14]. The quality of this 

randomly controlled trial suffers from lack of masking of any kind and stopping the study at 6 

weeks instead of 6 months as originally stipulated [7,14]. The authors argue their preliminary 

evidence supports a ‘sequential orthotic treatment’, where less restrictive orthoses (insoles) 

are trialled first and the patient can progressively move to more restrictive orthoses (ankle-foot) 

as required [14]. 

4.2.1 Difficulties with determining effectiveness of foot orthoses 

Even when high quality studies can be found on the benefits or harms associated with types of 

foot orthoses, it can still be difficult to draw conclusions about the effectiveness of foot 

orthoses in general. Orthoses designed for the same purpose come in different styles, use 

different design and manufacture methods and can be made from a variety and combination of 

materials including plastic, foam rubber, leather, cork, carbon fibre, and metal [17]. For 

example, results for one type of custom moulded carbon fibre insole may not generalise to 

other types of insole. Many studies do not specify the type of foot orthosis used [24]. Available 

research uses different measures of effectiveness, making findings difficult to aggregate. Much 

of the research focusses on pain reduction and only secondarily on functional outcomes and 

quality of life. Much of the research on the effectiveness of orthoses involves children. We 

know that children often outgrow their podiatric issues even without treatment. This means 

long term studies should contend with age and development as a confounding variable [25]. 

Also of note, much of the available research is designed to assess orthoses as a time-limited 

treatment option [14]. One study focussing on the long term effects of foot orthoses on walking 

kinematics limit the time-frame of the study to just 4 months [26]. I have not been able to find 

much research relevant to ongoing management of functional deficits (an exception is Hawke 

et al. [20]). 

4.3 Foot orthoses for people with ASD 

I have not found any literature specifically focussing on prescription of foot orthoses for people 

with ASD. Valagussa et al [2018] mention only 2 studies that look at treatment of toe-walking 

in people with ASD. I have only found 3 papers that mention foot orthoses as a treatment 

option for people with ASD and none of them look at this option in depth [3,10,19]. 
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A summary of evidence-based treatments for ASD endorsed by the European Society of Child 

and Adolescent Psychiatry only briefly mentions motor deficits and notes only occupational 

therapy as a possible treatment [27]. Martikyan, Kaur, and Patel point out that consideration of 

the particularities of ASD which might complicate treatment of toe-walking are absent from the 

current literature [19]. For example, Leyden, Frung and Frick conclude: 

current [idiopathic toe-walking] treatment guidelines do not include specific 

recommendations for patients with comorbid conditions like ASD, and nonoperative 

treatments may be more challenging in patients with ASD if the patient has difficulty 

complying with instructions, sensitivity to tactile foot sensations/manipulation or is 

disturbed by the noise of cast saws. Medical treatment decisions should consider family 

preference, severity of the patient’s condition, as well as any comorbid conditions [8]. 

As shown in 3. Motor difficulties for people with Autism Spectrum Disorder, people with ASD 

are at a much higher risk of DCD [5]. Podiatrists in Australia tend to think foot orthoses will be 

a viable treatment option for people with DCD. However, according to one analysis, podiatrists 

more familiar with DCD are less likely to prescribe orthoses [28]. There is very little evidence to 

suggest foot orthoses will have positive outcomes for people with DCD. 

5. Reasonable and necessary 

There is evidence that prescription of foot orthoses assists patients to reduce pain and 

disability and increase function for some conditions. There are several gaps in evidence and 

difficulties in generalising based on the current body of available evidence. 

Considering the available evidence outlined in 4. Effectiveness of foot orthoses, it is unlikely 

that the treating clinician will be able to say with certainty that the prescription of custom 

moulded foot orthoses will improve the participant’s functional outcomes. However, the 

clinician may have very good reason to suppose that the orthoses are likely to improve a 

participant’s functional mobility. 

When assessing requests for custom moulded foot orthoses for participants with ASD, 

assessors should: 

• compare the reason for the request with the evidence of functional impairment and 

likely functional outcomes. Is it expected that the orthoses will increase comfort, 

reduce pain, improve walking tolerance, endurance, posture or gait, reduce falls risk, 

improve functional performance of daily activities such as increased independence 

and participation etc.? 

• check if the participant has trialled or used custom orthoses in the past and what 

evidence has been collected demonstrating their efficacy and benefits 

• confirm whether the orthoses are required: 

 to achieve short term treatment goals 
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 as an early intervention support 

 to substantially improve the life stage outcomes of the participant 

 to manage ongoing functional performance of daily activities 

• determine any characteristics of the individual that might complicate a prescription of 

foot orthoses. For example, does the participant have particular sensory needs? 

What is the likelihood that they will refuse or abandon the orthosis? Will insistence 

on this treatment lead to behaviours of concern? 

• consider the research evidence which suggests that while children often improve 

gait and posture with age, people with ASD are also under-diagnosed with motor 

and gait issues including DCD 

• request information regarding other options that have been completed, trialled or 

considered. For example: 

 prefabricated foot orthoses or supportive footwear 

 physical therapy 

 serial casting 

 surgery. 
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2. Summary 

This paper addresses the efficacy of manual therapy delivered by physiotherapists, 

chiropractors and osteopaths on functional outcomes for people experiencing 

neuromusculoskeletal symptoms. 

Manual therapy comprises a variety of hands-on techniques primarily aimed to reduce pain 

and discomfort or improve range of motion in people with musculoskeletal disorders. It can be 

delivered by a variety of medical and allied health professionals or associated providers 

(Manual Therapy). Manual therapy may also address functional difficulties including 

impairment, activity limitation or participation restrictions for people experiencing 

neuromusculoskeletal symptoms (Functional outcome). Neuromusculoskeletal symptoms are 

associated with diseases, conditions or disorders of the neuromuscular system or the 

musculoskeletal system and can include discomfort, pain, paralysis or other loss of function 

(Neuromusculoskeletal symptoms). 

There is evidence suggesting manual therapy can be effective at managing pain and 

discomfort and improving physical functioning for people with musculoskeletal-related pain 

conditions, especially low back pain and neck pain. Minimal evidence exists related to 

improvements in function for people with non-pain related conditions. While some evidence 

points to improvements in quality of life, most functional outcomes relate to improving range of 

motion or mobility. No evidence was found that manual therapy leads to a reduction in other 

activity limitations or participation restrictions. 
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Due the wide scope of practice of manual therapy, research papers pooling results can make it 

difficult to identify individual trends. Many therapeutic techniques utilise mixed modalities, so it 

is difficult to determine whether one or all of the modalities taken together are producing an 

effect. In addition, the current literature is largely of low or very low quality with significant risk 

of bias. Refer to 4. Efficacy of manual therapy for further details. 

Despite the number of existing studies, the quality of the literature has prevented many clinical 

practice guidelines from offering strong endorsement of manual therapy techniques. Clinical 

practice guidelines generally offer conditional acceptance of manual therapy. Stronger 

evidence exists for the benefits of short-term manual therapy, with less evidence that it is 

efficacious as a long-term management strategy. Further, evidence suggests manual therapy 

is most optimally delivered alongside active exercise treatment. However, there is also some 

suggestion that manual therapy, as a form of passive exercise, may be offered as an 

alternative to patients who are unable to engage in an active exercise program. Refer to 5. 

Clinical practice guidelines for further details. 

Other TAB research 

For further examination of the evidence-base for chiropractic, refer to RES 264 Efficacy of 

chiropractic treatment. RES 316 Melillo Method describes chiropractic-related method aimed 

to address neurodevelopmental conditions. 

RES 276 Sensory based therapy contains discussion of some evidence that massage may 

target behaviours of concern. RES 191 Massage Therapy as a Treatment for Multiple 

Sclerosis provides a literature review of massage therapy for use in that cohort. 

General information on physiotherapy interventions for various conditions can be found in RES 

203 Therapy Best Practice. 

Acupuncture is sometimes referred to as a manual therapy. For a consideration of 

acupuncture refer to: 

• RES 190 Acupuncture as a treatment for Mitochondrial Encephalopathy Lactic 

Acidosis Stroke-like Episodes 

• RES 175 Treatment of Chronic Migraine 

• RES 211 Therapy Programs for Lupus. 

3. Scope and terminology 

The efficacy of manual therapy delivered by physiotherapists, chiropractors and osteopaths on 

functional outcomes for people experiencing neuromusculoskeletal symptoms is explored 

through discussion of clinical practice guidelines and systematic reviews of manual therapy 

interventions. 
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Neuromusculoskeletal symptoms 

Neuromusculoskeletal symptoms are associated with diseases, conditions or disorders of the 

neuromuscular system or the musculoskeletal system and can include discomfort, pain, 

paralysis or other loss of function. 

Conditions leading to neuromusculoskeletal symptoms can include: 

• pain conditions such as chronic back or neck pain, arthritis, fibromyalgia or 

headache disorders 

• significant injury such as spinal cord injury, stroke or traumatic brain injury 

• neurological conditions such as Parkinson’s disease, cerebral palsy, or multiple 

sclerosis (World Health Organisation, 2023a; Wang et al, 2022; Briggs et al, 2018). 

Manual therapy 

Manual therapy refers to a variety of hands-on physical therapy techniques. The aim is usually 

to reduce pain, swelling and inflammation, induce relaxation or improve joint range of motion 

and muscle flexibility. Manual therapy can involve soft tissue techniques, manipulation or 

mobilisation (NICE, 2021; Young and Argaez, 2020), though the distinctions between these 

practices may break down in some cases (NICE, 2021b). 

Soft tissue techniques target muscles, tendons, or ligaments. This can include massage, 

muscle energy technique, strain/counterstrain and myofascial/trigger point release (NICE, 

2021; Locher & Beyer, 2021; Franke et al, 2015). 

Manipulation and mobilisation target joints. Manipulation is the application of force to affect 

short, quick movements near the end of or beyond the normal range of a joint (LaPelusa & 

Bordoni, 2023; NICE, 2021). In contrast, mobilisation is often defined as application of force 

leading to longer, slower movements of target joints (NICE, 2021; Gross et al, 2015). 

Mobilisation is also sometimes used to refer to the movement of joints regardless of amplitude 

or velocity (Krøll et al, 2021). 

These are often thought of as passive techniques because the therapist or practitioner moves 

the tissue, joint or limb while client is relaxed. They are distinguished from active techniques 

such as exercise programs (Ganderton & King, 2020; Canadian Agency for Drugs and 

Technologies in Health (CADTH), 2016). However, this distinction is challenged by some 

researchers and clinicians who point out that some manual therapy techniques require the 

client’s active participation, such as pushing back or tensing in response to the practitioner’s 

movements (Physio Network, 2021). 

Manual therapy techniques are commonly used by physiotherapists, chiropractors, osteopaths 

and massage therapists (NICE, 2021; Franke et al, 2015; Gross et al, 2015) but may also be 

used by: 
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• other allied health professionals such as occupational therapists or exercise 

physiologists 

• medical professionals such as general practitioners, physiatrists, osteopathic 

doctors (in the USA) 

• traditional or alternative medicine practitioners uses practices such as myotherapy, 

Chinese medicine, acupuncture/acupressure, or the Melillo Method 

• others such as personal trainers and coaches (Locher & Beyer, 2021; Canadian 

Agency for Drugs and Technologies in Health, 2016). 

This paper will focus on manual therapy as it is employed by allied health professionals 

regulated by AHPRA including physiotherapists, chiropractors, and osteopaths. 

Functional outcome 

A functional outcome generally contrasts with a clinical outcome. This distinction aims to 

highlight the differences between an intervention having some observable effect on bodily 

systems and an intervention improving a person’s functioning. However, the distinction is not 

often clearly drawn and may be used differently in different contexts. For example, reduction in 

pain is a common clinical outcome though it may have significant functional implications. Pain 

may even count as an impairment in cases of chronic or neuropathic pain (Health Direct, 2022; 

Young and Argaez, 2020; Franke et al, 2015; Gross et al, 2015). 

The World Health Organisation’s (WHO) International Classification of Functioning, Disability 

and Health (ICF) distinguishes three levels of functioning: of bodily systems and structures; of 

the whole person; of the whole person in their social context. Interruptions to functioning can 

occur at either level and are referred to as impairments, activity limitations and participation 

restrictions respectively (WHO, 2023b). 

The National Disability Insurance Scheme Act 2013 and the National Disability Insurance 

Scheme (Supports for Participants) Rules 2016 signals the NDIA’s focus on activity limitations 

and participation restrictions (e.g. NDIS Act, s24; NDIS Rules, s5.8). Where possible, this 

paper will focus on whether an intervention is able to achieve functional outcomes as 

measured by a reduction in activity limitations or participation restrictions in domains including 

communication, social interaction, learning, mobility, self‑care, self‑management (NDIS Act, 

s24.1(c)). However, where this information is not available, this paper will examine pain or 

functional outcomes in reducing impairment of bodily systems or structures. 

4. Efficacy of manual therapy 

Most evidence regarding the efficacy of manual therapies relates to the treatment of pain 

conditions. Generally, where evidence of improvement in function exists, it is also for pain 

conditions. However, according to a recent systematic review, the evidence is equivocal: 
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In most cases, treatment with manual therapy did not result in statistically significant 

differences when compared to sham therapy or no treatment in adults with persistent or 

chronic non-cancer back and neck pain; however, there was some evidence that 

suggested treatment with manual therapies improved pain, functional status, and 

health-related quality of life (Young and Argaez et al, 2020, p.4). 

An evidence review informing the NICE guideline for osteoarthritis (2022a) notes: 

while there were some benefits due to manual therapy this was often in outcomes that 

were imprecise or heterogenous with inconsistency that could not be resolved by 

subgroup analysis. … [There] was insufficient evidence to indicate a benefit from 

manual therapy alone. However, there was evidence of benefit for manual therapy 

when combined with exercise. 

Evidence suggests manual therapy is most effective if performed as an adjunct to active 

exercise treatment (Runge et al, 2022; Ganderton & King, 2020). 

4.1 Pain 

Comparing mixed modality manual therapy with standard treatment, an evidence review 

informing the NICE guideline for chronic pain found low quality evidence showing no reduction 

in pain up to 3 months, but some reduction in pain after 3 months (NICE, 2021a). This 

contrasts with other reviews which find little evidence of benefit in the long term (Runge et al, 

2022; Ganderton & King, 2020). 

Franke et al (2015) found low quality evidence suggesting muscle energy techniques are not 

effective in the treatment of low back pain. Chen et al (2020) did not find evidence that 

myofascial release therapy reduces pain for people with lower back pain. There is some 

evidence that massage is an effective pain relief for people with multiple sclerosis. However, 

the evidence is of consistently low or critically low quality with serious risk of bias (NICE, 

2022c). 

Rubenstein et al (2012) found low quality evidence that spinal manipulation treatment is no 

more effective than sham control, and no more effective than any other therapy in the 

treatment of lower back pain. Gross et al (2015) found conditional support for the use of 

manipulation and mobilisation in the treatment of neck pain. NICE’s review of chronic pain 

management (2021a) found low quality evidence of reduction in pain for soft tissue techniques 

compared with usual care and manipulation / mobilisation compared with usual care up to 3 

months. A recent narrative review (Licciardone et al, 2021) argues there is sufficient evidence 

for the effectiveness of osteopathic manipulative treatment (OMT) for lower back pain, citing 

large effect sizes comparable to some pain medications. However, the authors do not report 

the quality of these studies. They also note insufficient evidence for the effectiveness of OMT 

for any other condition. A recent review of systematic reviews of OMT found evidence of 

possible reduction in lower back and neck pain (Bagagiolo et al, 2022). However, all 

systematic reviews included in Bagagiolo et al were rated as low or critically low quality. 
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4.2 Functional outcomes 

Some evidence exists that manual therapy can improve the physical functioning of people 

experiencing acute or chronic pain conditions. Low or very low quality evidence shows mixed 

modality manual therapy can improve physical functioning (as measured by either 5 minute 

walk, sit to stand, Roland Morris Disability Questionnaire, Oswestry Disability Index, Canadian 

Occupational Performance Measure) compared to usual care for people with chronic pain 

(NICE, 2021a). Multiple sessions utilising manipulation of the cervical spine may lead to 

improvement in function and quality of life for people with neck pain and may be more effective 

than some analgesics (Gross et al, 2015). Bagagiolo et al (2022) report promising evidence 

that OMT improves functional status in patients with lower back pain and neck pain. However, 

there was notable heterogeneity due to use of different outcome measures. preventing making 

firm conclusions. 

Runge et al (2022) determined there is evidence for improvement on some measures of 

physical function after manual therapy for people with hip and knee arthritis, but not for 

performance-based measures of function. 

Very little research was found to show improvements in function after manual therapy for 

conditions not associated with pain. Some studies show improvements in mobility and range of 

motion for people with Parkinson’s disease after OMT, though the studies generally have small 

sample sizes and show inconsistent effects (Li et al, 2021). 

5. Clinical practice guidelines 

No guidelines were found that recommended manual therapy should not be offered in any 

circumstance. Some guidelines withhold a recommendation for or against due to lack of 

evidence (NICE, 2022c; 2021b; 2019a; CADTH, 2016). Most guidelines offer conditional 

recommendations for manual therapy, with some indicating circumstances in which manual 

therapy should not be offered (Lin et al, 2020; Hawk et al, 2020; Oliveira et al, 2018; CADTH, 

2016). Recommendations concerning manual therapy can vary depending on: 

• technique (spinal manipulation, massage, traction etc.) 

• condition (chronic pain, Parkinson’s disease, cerebral palsy etc.) 

• target outcome (pain, spasticity, mobility etc.) 

• chronicity (e.g., acute or chronic pain) 

• intended duration (short- or long-term pain management) 

• effectiveness of other treatments 

• simultaneous treatments (with or without active exercise) (Lin et al, 2020; Hawk et 

al, 2020; Oliveira et al, 2018; CADTH, 2016). 
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Some clinical guidelines recommend against manual therapy in the treatment of pain in some 

circumstances. NICE (2020) recommend against offering traction for people with lower back 

pain or sciatica. Other guidelines may recommend manual therapy for acute pain but not 

chronic pain (Oliveira et al, 2018) or against its long-term use (CADTH, 2016). 

5.1 Simultaneous active exercise 

Many guidelines recommend offering manual therapy with simultaneous active exercise 

intervention for the management of pain. Lin et al (2020) note a consensus strongly in favour 

of simultaneous active exercise to treat musculoskeletal pain. This is also the NICE approach 

to manual therapy for lower back pain (2020) and for osteoarthritis (2022a) but not for chronic 

pain in general (2021b). Their guideline for people with spondyloarthritis over 16 years 

recommends an exercise program delivered by a specialist physiotherapist. The guideline 

does not clarify whether the exercises should include active, passive or a combination of 

modalities (NICE, 2017c). The American Academy of Orthopaedic Surgeons (AAOS) offers a 

limited recommendation in favour of manual therapy with simultaneous exercise for knee 

arthritis (AAOS, 2021). 

Hawk et al (2020) report on a Delphi consensus statement of 58 Doctors of Chiropractic 

regarding best practice treatment for musculoskeletal pain. They recommend clinicians 

emphasise the importance of active exercise alongside passive manual therapy for their 

clients. However, Hawk et al assume manual therapy will be prescribed and suggest active 

exercise is also prescribed where possible. This contrasts with the consensus described in Lin 

et al (2020), who suggest manual therapy should only be prescribed if active exercise is also 

prescribed. 

Recommendations in favour of simultaneous active exercise treatment should be considered 

in the context of clear consensus on the benefits of active exercise and maintaining physical 

activity for most populations (NICE, 2022a; 2022b; 2022c; 2021; 2020; 2019b; 2017a; 2017b; 

2017c; 2016). For example, the NICE guideline for osteoarthritis provides a rationale for this 

recommendation: 

The committee acknowledged recent evidence that showed some clinical benefits of 

manual therapy for hip and knee osteoarthritis, with no evidence being identified for 

other joint sites. However, the benefits were stronger if manual therapy was combined 

with exercise. Clinical and economic evidence showed that exercise alone was more 

effective than both manual therapy alone and the combination of manual therapy and 

exercise. So, the committee concluded that manual therapy should only be considered 

alongside therapeutic exercise (NICE, 2022a, p.42). 

5.2 Functional outcomes 

Few guidelines offer recommendations for outcomes other than pain management. NICE 

guidelines for treatment of spasticity (2016) and management of cerebral palsy (2017b; 2019a) 

do not make recommendations around manual therapy due to lack of evidence. The NICE 
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guideline for Parkinson’s disease (2017a) suggests clinicians can consider the Alexander 

technique to address balance and motor function problems. 

The NICE guideline for people with motor neurone disease (2019b) suggests clinicians can 

consider a tailored exercise program to address range of movement, contractures, stiffness 

and discomfort, function and quality of life. The programme can include passive exercises 

depending on the client’s needs and abilities. The guideline does not refer to any evidence that 

passive exercise programmes can address any of the outcomes cited. 

For people recovering after a traumatic injury, NICE (2022b) suggests that clinicians: 

• offer a gait training program that includes passive stretches 

• consider both passive and active exercises to maintain or improve range of 

movement 

• offer massage for management of scar tissue. 

Passive stretching after traumatic injury is described in the context of controlled motion 

devices or continuous passive motion machines. It is not clear whether the recommendations 

cover manual therapy without such devices. 
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2. Summary 

This paper considers the use of physiotherapy and exercise interventions for people with 

progressive neurological conditions including amyotrophic lateral sclerosis (ALS) and motor 

neuron disease (MND), Parkinson’s disease (PD), multiple sclerosis (MS), and muscular 

dystrophy (MD). This paper focusses on evidence of optimal frequency and duration of 

physiotherapy and exercise interventions, risks associated with interventions, differing care for 

early or late stages of progression and the use of therapy assistants through a delegated care 

model. 

No studies were found that address the role of therapy assistants in the delivery of 

physiotherapy or exercise interventions for people with progressive neurological conditions. 

Some evidence suggests that the use of therapy assistants in acute hospital settings and 

general community settings is safe and effective. This evidence is uncertain and further 

research is required. 

There is limited evidence regarding optimal dosage of physiotherapy and exercise 

interventions for people with progressive neurological conditions. Clinical practice guidelines 

for PD and MS provided recommendations for frequency and duration of physiotherapy and 

exercise interventions. However, it is likely that these recommendations are based primarily on 

clinical judgement rather than published evidence. One 2023 systematic review was able to 

determine that at least twice weekly sessions of more than 40 minutes is an effective dose of 

exercise intervention for the improvement of balance in MS (Corrini et al, 2023). No other 

studies could provide evidence-based dosage recommendations. 

Where evidence is not clear, guidelines generally recommend that type, frequency, duration 

and intensity of physiotherapy or exercise interventions should be determined individually 

based on the needs and preferences of the person receiving treatment. 

Despite some issues with the proper reporting of adverse events in experimental studies, 

exercise interventions for people with progressive neurological conditions are generally 

believed to be safe, provided that standard safety precautions are observed. 

There is little evidence regarding safety and effectiveness of physiotherapy and exercise 

interventions for people at late stages of progressive neurological conditions. Most research 

focusses on people with mild to moderate symptom severity. 

3. Previous TAPIB research 

Other relevant TAPIB research papers include: 

• RES 322 Manual therapy to address neuromusculoskeletal function 

• RES 321 Osteopathy 

• RES 318 Exercise physiology and stroke 

• RES 289 Lokomat Therapy 
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• RES 264 Chiropractic 

• RES 233 Virtual reality as a support tool 

• RES 191 Massage Therapy as a Treatment for Multiple Sclerosis 

4. Therapy assistants 

Therapy assistants are 

support staff who complete clinical and non-clinical tasks under the supervision and 

delegation of an allied health professional. Clinical tasks include any direct therapeutic 

interventions provided to patients such as exercise therapy and education, while non-

clinical tasks may include administration duties (eg, completing paperwork for 

equipment hire), maintenance of equipment and cleaning the clinical environment. 

Because allied health assistants cannot perform clinical tasks that involve diagnosing or 

assessing patient health conditions, allied health professionals must perform a 

comprehensive assessment of the patient and prescribe appropriate therapy prior to 

delegating the allied health assistant to perform any clinical tasks. (Snowdon et al, 2024, 

p.2). 

In a survey of 232 UK-based physiotherapists, 81% of respondents indicated that they at least 

sometimes delegate the supervision of prescribed exercises to therapy assistants 

(Sarigiovannis et al, 2022). The authors also found that delegation of clinical tasks to therapy 

assistants was more likely in less complex cases where there is a straightforward treatment 

plan. There is a perception that increased reliance on therapy assistants may compromise the 

quality or safety of the intervention (Snowdon et al, 2024). However, existing evidence 

suggests that physiotherapy or exercise interventions delivered by a therapy assistant are 

likely safe (Lau et al, 2024; Snowdon et al, 2020). 

No studies were found that address the role of therapy assistants in the delivery of 

physiotherapy or exercise interventions for people with progressive neurological conditions. 

Where there is minimal research to date, there is a growing interest in the role of therapy 

assistants in completing clinical physiotherapy tasks (Snowdon et al, 2024; Sarigiovannis et al, 

2023). Current research mostly considers the addition of therapy assistants to usual care 

rather than a model where physiotherapy or exercise interventions are primarily delivered by a 

therapy assistant (Snowdon et al, 2024; Lau et al, 2024; Snowdon et al, 2020). Some evidence 

points to the efficacy and safety of physiotherapy or exercise interventions delivered by 

therapy assistants. Additional supervised exercise sessions may improve outcomes regardless 

of whether it is delivered by a physiotherapist or therapy assistant (Snowdon et al, 2024; Lau 

et al, 2024; Baumann et al, 2023a-b; Sarigiovannis et al, 2023; Sarigiovannis et al, 2022; 

Sarigiovannis et al, 2021). Much of the research is based in a hospital setting and the roles of 

physiotherapist and therapy assistant are frequently poorly reported, so results may not 

generalise across all models of therapy assistance or patient cohorts (Sarigiovannis et al, 

2021; Snowdon et al, 2020). 
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5. Amyotrophic lateral sclerosis / motor neuron disease 

5.1 Frequency and duration 

We did not find any reviews able to determine optimal frequency or duration of exercise or 

physiotherapy interventions for people with ALS/MND. One review (Zhou et al, 2022) showed 

inconsistent evidence that more intensive exercise training could slow the decline in functional 

capacity. However, the authors do not specify what they mean by ‘intensive’. 

A 2023 meta-analysis including 17 studies was unable to determine optimal exercise dosage 

due to the variability of intervention: “frequency ranged from 2×/week to 3×/day, up to 7 

days/week, with repetitions of sets ranging from 20 to 25, intensity ranging from 30 to 60% of a 

patient’s maximum value, and treatment duration ranging from 2 weeks to 2 years” (Donohue 

et al, 2023, p.19). Meng et al (2020) and Papadopolou et al (2024) were similarly unable to 

determine the most effective frequency, intensity, type, timing or duration of exercise-based 

interventions. 

5.2 Risks 

Researchers report some reluctance to prescribe exercise for people with ALS/MND due to 

possibility that exercise might lead to fatigue and faster progression of symptoms (MND 

Australia, 2021). However, recent reviews have found no serious adverse events in studies of 

exercise or physiotherapy intervention for people with ALS/MND (Papadopolou et al, 2024; 

Donohue et al, 2023; Meng et al, 2020). Researchers suggest that physiotherapy or exercise-

based interventions are likely safe for people with ALS/MND. 

5.3 Stage of progression 

Minimal evidence is available for the efficacy of physiotherapy or exercise programs for people 

with more advanced ALS/MND. Donahue et al (2023) find some low certainty evidence that 

exercise programs are beneficial in early stages of disease progression. However, all of the 

studies included in their review explore exercise intervention only on those with low to 

moderate symptom severity. 

Ireland’s Guidelines for the physiotherapy management of Motor Neuron Disease 

(O’Callaghan, 2014), suggests physiotherapy treatment plans differentiate early, middle and 

late stages of progression. During the late stage, strategies to maintain function and manage 

symptoms may include: 

• a stretching program 

• active and passive range of movement exercises 

• the use of assistive technology such as motomed or tilt table. 
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While evidence is presented for the efficacy of exercise at the early stages of MND, 

recommendations for strategies at the middle and late stages are based on clinical judgment 

of the authors. 

6. Parkinson’s Disease 

6.1 Frequency and duration 

There is no consensus on optimal frequency or duration of physiotherapy or exercise 

interventions for people with Parkinson’s disease. Reviews report average frequency and 

duration of interventions used in studies but are unable to determine best practice timing 

(Ernst et al, 2024; El Hayek et al, 2023; Osborne et al, 2022; Grimes et al, 2019; NICE, 2017; 

Keus et al, 2014). 

El Hayek et al (2023) reviewed 46 studies to determine most effective types, timing, frequency, 

duration, and outcomes of physiotherapy and exercise for people with Parkinson’s disease. 

They found no significant difference between interventions and comparisons for frequency, 

duration or number of sessions. 

A 2024 Cochrane review of studies on exercise intervention for people with Parkinson’s 

disease was unable to draw conclusions regarding the optimal frequency of exercise 

intervention (Ernst et al ,2024). The authors observed a beneficial effect on functional mobility 

and balance in studies lasting longer than 12 weeks. However, they did not observe a 

significant effect of intervention duration on other outcomes. 

Of four clinical practice guidelines that recommend the use of physiotherapy, exercise or 

physical activity for people with Parkinson’s disease, only one provides recommendations 

regarding frequency and duration of activity (Osborne et al, 2022; Grimes et al, 2019; NICE, 

2017; Keus et al, 2014). The European Physiotherapy Guideline for Parkinson’s Disease 

(Keus et al, 2014) includes recommendations for minimum treatment period for seven 

physiotherapy modalities (refer to Table 1). However, the Guideline Development Group 

(GDG) responsible for the recommendations also note: 

Evidence-based information on the optimal number of sessions a week, session time 

and length of a treatment period are unavailable. These decisions will depend on the 

treatment goal, the selected intervention, the potential of the [person with Parkinson’s 

disease] and the response to the treatment. GDG recommendations for minimum 

treatment period, frequency and session duration for each intervention category 

provided in this chapter are based on the averages of controlled clinical trials (CCTs) 

supportive to the ‘for’ recommendations (Keus et al, 2014, p.64) 

Further, the GDG suggests that the optimal treatment period, duration and intensity will most 

likely never be determined due to the varied fitness levels, functional capacity and preferences 

of people with Parkinson’s disease (Keus et al, 2014, p.72). This judgement is implicitly 

supported by the most recent clinical guideline from the American Physical Therapy 
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reported a more significant rate of adverse effects in the intervention group compared to the 

control group. 

6.3 Stage of progression 

Li et al (2023) suggest that exercise interventions are beneficial for people at advanced stages 

of Parkinson’s disease to maintain function and health. However, this suggestion was not 

based on the results of their review, which found no evidence that exercise could limit 

progression of symptoms for people at advanced stages. 

Other reviews have also been unable to determine whether exercise interventions are effective 

or safe for people at advanced at stages of Parkinson’s progression (stages 4 or 5 of the 

Hoehn & Yahr scale). Ernst et al (2024) reviewed 154 studies and found most studies included 

participants at stages 1 – 3. No studies included participants at stage 5, while only 17 studies 

included participants at stage 4. Therefore, the authors note that their results may not apply to 

people at advanced stages of Parkinson’s disease progression. 

For most physiotherapy interventions reviewed by Osborne et al (2022), studies supporting the 

intervention focussed on mostly those with mild to moderate symptoms covering Hoehn & 

Yahr stages 1 to 3. Studies investigating external cueing and resistance, balance and flexibility 

training included participants at stages 1 to 4. None of the recommendations made by 

Osborne et al are relevant to people showing advanced stage 5 symptoms. 

7. Multiple Sclerosis 

7.1 Frequency and duration 

A 2019 systematic review of clinical practice guidelines for exercise interventions for people 

with Multiple Sclerosis found consistent dosage recommendations for aerobic and resistance 

training: 

The literature we summarized consistently indicated that moderate-intensity aerobic 

training should be performed 2 to 3 days per week in 10- to 40-minute bouts. By 

achieving these guidelines, people with MS can potentially improve their cardiovascular 

fitness, mobility and symptoms of fatigue and depression. This should be complemented 

by 2 to 3 days of weekly resistance training, from which anticipated benefits could 

include: improved strength, balance, mobility, performance of activities of daily living, 

and symptoms of fatigue (Kim et al, 2019, p.9). 

These recommendations may be based on a combination of experimental evidence and 

clinical judgement. However, considering the difficulty of deriving optimal dosage levels from 

the current evidence, it is likely that the recommendations in Kim et al represent a professional 

consensus rather than an evidence-based conclusion (Taul-Madsen et al, 2021; Edwards & 

Pilutti, 2017). 
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Corrini et al (2023) reviewed 20 randomised controlled trials looking at the effect of balance 

training programs for people with Multiple Sclerosis. They found high quality evidence that 

physiotherapy targeting balance has a moderate effect on improving balance as measured by 

the Berg Balance Scale. In addition, their meta-analysis was able to show that sessions lasting 

40 minutes or longer produced a significant and clinically meaningful improvement in balance 

scores, while sessions lasting under 40 minutes did not produce statistically significant results. 

The authors concluded that: 

intense treatments lasting at least 40 [minutes] were associated with a better and more 

clinically meaningful improvement, and greater results can be reached when 

rehabilitation is provided over a short period (duration) and for a few sessions per week 

(frequency) (Corrini et al, 2023, p.20). 

7.2 Risks 

Learmonth et al (2023) searched for information on relapse and adverse events after exercise 

interventions for people with Multiple Sclerosis. They reviewed 40 randomised controlled trials 

including 1780 participants. The authors found no significant difference in adverse events 

between exercise intervention and comparison groups. The analysis 

did not reveal any significant variability in risk of exercise training across the potentially 

important factors of exercise type, delivery style (e.g. supervised, independent or 

remotely supervised), participant disability level or the prescription of exercise consistent 

with minimal exercise guidelines for persons with MS (Learmonth, 2023, p.1624). 

While exercise interventions are generally considered safe for people with Multiple Sclerosis, 

safety precautions and modifications may be required depending on the needs of the 

individual. A 2019 systematic review of guidelines produced the following advice: 

An exercise prescription for people with MS should promote a safe and individualized 

exercise regimen. Thus, before prescribing an exercise routine, MS specific 

symptoms/characteristics (i.e., fatigue and heat sensitivity) should be identified and 

discussed, and the exercise prescription should include appropriate modifications. For 

example, individuals with high heat sensitivity should exercise in a cool environment, 

and a cooling fan should be readily available for the person during the exercise 

sessions. When individuals experience symptom exacerbation, either daily variation in 

symptoms or relapse, the exercise program may require modification or be temporarily 

discontinued until the symptoms are stable. Risk of falling should be considered for 

individuals with MS, and individuals with high risk of falls should perform both aerobic 

and strength exercises in a seated position (e.g., recumbent bike, weight machines) and 

under supervision (Kim et al, 2019, p.6) 
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7.3 Stage of progression 

Learmonth et al (2023) did not find any significant difference in risk or safety of exercise 

interventions between levels of disability. However, it should also be noted that participants 

with advanced stages of MS were minimally represented in the studies reviewed. Of 40 

randomised controlled trials, only 3 were focussed on people with severe symptoms of Multiple 

Sclerosis. In fact, most evidence for the efficacy of exercise intervention for people with 

Multiple Sclerosis lacks generalisability for people with severe symptoms (Corrini et al, 2023; 

Taul-Madsen et al, 2021; Kim et al, 2019; Edwards & Pilutti, 2017). 

Two systematic reviews have examined the effectiveness of physiotherapy or exercise 

interventions in people with Multiple Sclerosis (Binshalan et al, 2022; Edwards & Pilutti, 2017). 

A 2017 review found limited and very low certainty evidence that exercise interventions could 

improve fitness, function, balance, fatigue, mood and quality of life (Edwards & Pilutti, 2017). 

The authors also suggest exercise interventions are safe for people with severe symptoms. 

More recently, Binshalan et al (2022) found low quality evidence that robot assisted gait 

therapy may be effective at improving walking speed and endurance in people with severe 

symptoms of Multiple Sclerosis. The authors speculate on possible reasons robot assisted gait 

therapy may be more effective than other modes of physiotherapy or exercise intervention: 

Appropriate PT intervention programs must be tailored to the patient’s abilities with 

sufficient stimulus to push present competence to produce effect [49]. Therefore, it 

possible that RAGT is less demanding for severely disabled pwMS, who might not be 

able to complete other forms of PT effectively (p.13). 

8. Muscular dystrophy 

8.1 Frequency and duration 

Hammer et al (2022) is the most recent systematic review of physiotherapy or exercise 

interventions for people with muscular dystrophy. They reviewed 12 studies with 282 

participants and found exercise intervention may improve strength and endurance for people 

with MD. No conclusions regarding frequency, duration or intensity were possible with the 

available evidence. 

A 2019 Cochrane review of exercise training in muscle disease (including MD), notes: 

The most effective dose of exercise for people with muscle diseases is currently 

unknown, making it difficult to prescribe exercise in this population. This is reflected in 

the large variation in the frequency, duration and intensity of exercise prescribed (Voet 

et al, 2019, p.42). 
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8.2 Risks 

The most recent review of physiotherapy or exercise interventions for MD noted that none of 

the studies included in the review adequately reported on adverse events. However, the 

authors noted that “intensive eccentric muscle exercise, where the muscle is both activated 

and lengthened, in addition to high-resistance exercise, may exacerbate muscle damage and 

should be avoided” (Hammer et al, 2022, p.2). 

Voet et al (2019) report no evidence of safety concerns in appropriately structured exercise 

programmes, though they also note that “included studies were small and the evidence was 

largely low or low certainty; therefore, we can make no definitive statements regarding safety” 

(p.42). 

8.3 Stage of progression 

No studies were able to discriminate benefits or risks of exercise based on severity of 

symptoms or stage of progression. 
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Brief 

Generate a list of rapidly degenerative conditions. 

As part of the Independent Assessment project - Personal Budget tool 
(PBT) the Scheme actuary asked TAB for a list of rapidly degenerating 
conditions for participants whom would be in the NDIS.  

TAB SMEs were able to identify some - motor neuron disease, 

Some types of muscular dystrophy 

Some types of Spinal Muscular Atrophy. 

 However it is likely there are some chromosomal disorders or medical 
conditions that result in a disability that also have rapid deterioration.  

Date 19/03/2021 

Requester(s) Jane  (Assistant Director – TAB) 

Researcher Jane  - Research Team Leader (TAB) 

Cleared N/A 

Please note:  

The research and literature reviews collated by our TAB Research Team are not to be shared external to the Branch. These 

are for internal TAB use only and are intended to assist our advisors with their reasonable and necessary decision-making.  

Delegates have access to a wide variety of comprehensive guidance material. If Delegates require further information on 

access or planning matters they are to call the TAPS line for advice. 

The Research Team are unable to ensure that the information listed below provides an accurate & up-to-date snapshot of 

these matters.  
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2 List of rapidly progressing conditions 
 

This list was compiled using a combination of search terms in Google such as: 

Rapid*/fast 

OR 

Progress*/degenerat*  

OR 

Condition*/disease*/diagnos* 

 

Every effort was made to locate conditions considered rapidly progressing (change in 

condition/circumstance in <12 months), however, this list should not be considered exhaustive as 

some conditions may have been overlooked. Any condition that made mention of “slow” 

progression was not included. 

 

• Motor Neurone Disease (MND)/Amyotrophic lateral sclerosis (ALS)/Lou Gehrig’s Disease 

• Spinal Muscular Atrophy – Type 1 & 2 are rapidly progressing  

• Duchenne muscular dystrophy (DMD) – many individuals rapidly progress 

• Progressive supranuclear palsy  

• Primary progressive aphasia – rapid progression, usually live 3-12 years after diagnosis 

• transmissible spongiform encephalopathies/Prion disease 

o Creutzfeldt-Jakob Disease (CJD) 

o Variant Creutzfeldt-Jakob Disease (vCJD) 

o Gerstmann-Straussler-Scheinker Syndrome 

o Fatal Familial Insomnia 

• GM1 gangliosidosis 

• Canavan disease 

• X-linked adrenoleukodystrophy 

• Rett syndrome – Stage 1 & 2 progress rapidly 
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