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Abstract

Self-management strategies including exercise and advice are important components of
physiotherapy treatment plans. However, a paucity of research currently exists
regarding the prescription of self-management strategies in physiotherapy private
practice in Australia. Further, it is widely accepted that the effectiveness of self-
management strategies is dependent upon patient adherence. This is an important area
to address because evidence suggests that levels of patient adherence to self-
management strategies is currently sub-optimal. However, if physiotherapists do not
perceive patient adherence to be an issue then methods to aid adherence may not be
readily incorporated into routine practice. In addition, there is little consensus in the
literature on the characteristics which might be associated with high levels of adherence
to prescribed self-management strategies, the types of interventions that can be utilised
in physiotherapy to aid patient adherence and how adherence can be accurately

measured.

This thesis includes seven papers which aimed to address these gaps in the literature by
exploring: physiotherapist prescription of self-management strategies in private
practice; the perceptions of practising physiotherapists; the levels and characteristics
associated with patient-reported adherence; the methods used to measure adherence;
and interventions to aid adherence to physiotherapist prescribed self-management

strategies. A behavioural model to aid patient adherence is also presented.

The results of this thesis support that self-management strategies are an integral
component of private physiotherapy practice. However, the levels of patient adherence
to all physiotherapist-prescribed self-management strategies in private practice are low.
Patient adherence may be aided by the use of supplementary written information,
asking the patient to repeat the self-management instructions and the use of activity
monitors. Finally, there is a need to develop a multi-faceted measure of patient
adherence to all self-management strategies which accurately captures all the elements

of adherence.
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Overview

This thesis by publication makes an important contribution to the physiotherapy
literature as it addresses a number of gaps related to self-management prescription in
Australian private practice. Seven papers will be presented which will report on: the
prescription habits of Australian physiotherapists in private practice; the views of
practising physiotherapists related to the importance of patient adherence for
improving patient outcomes; the levels and factors associated with patient adherence;
the methods used to assess patient adherence; effectiveness of interventions to aid

patient adherence; and the presentation of a behavioural model.

This thesis is comprised of an introduction, seven chapters (comprising five peer-
reviewed publications and two which are under editorial review at the time of thesis
submission) and a discussion which provides an overview of the main findings, strengths
and limitations of the included papers, and the implications of this thesis for clinical

practice and future research.

The overall objectives of this thesis are to:

1) Explore the prescription of self-management strategies by physiotherapists in
Australian private practice, which includes:
a. The number and type of strategies prescribed.

b. The length of consultation time allocated to self-management (paper one).

2) Explore the perceptions of private practice physiotherapists in Australia regarding
the:

a. Importance of patient adherence to physiotherapist prescribed self-
management strategies in improving patient outcomes.

b. Perceived rate of patient adherence to prescribed self-management
strategies encountered in their practice.

c. Importance of methods employed to increase patient adherence to self-
management strategies and the barriers to employing these methods

(paper two).

XiX



3)

4)

5)

6)

7)

Explore the:

a. Level of patient-reported adherence to self-management strategies
prescribed in Australian private practice, and;

b. Extent to which patient, physiotherapist, consultation and prescription
characteristics are associated with patient-reported high levels of adherence

(paper three).

Examine the:

a. Number of studies published in peer-reviewed journals in the last 20 years
related to patient adherence to physiotherapist prescribed self-
management strategies, and,;

b. Types of adherence measures used to assess patient adherence in
intervention and non-intervention based studies and the reported accuracy

of those measures (paper four).

For patients prescribed home-based exercises by physiotherapists in private

practice, to:

a. Compare patient-reported levels of adherence with physiotherapists’
perceptions of patient adherence; and

b. Explore the proportion of patients who could both recall and demonstrate

accurately their exercises to an independent researcher (paper five).

Examine the effectiveness of interventions to aid patient adherence to all

physiotherapist-prescribed self-management strategies (paper six).

Present a behavioural model based on current evidence on how best to aid
patient adherence to physiotherapist-prescribed self-management strategies

(paper seven).

To achieve these overall objectives, this thesis will present the findings of seven papers.

The Introduction outlines evidence regarding the importance of self-management

strategies prescribed by physiotherapists in improving patient outcomes. It provides an

XX



overview of the issues related to the measurement of patient adherence as well as the

current evidence supporting interventions to aid patient adherence.

Paper one (published in Musculoskeletal Care), “An observational study of Australian
private practice physiotherapy consultations to explore the prescription of self-
management strategies”, reports on a cross-sectional observation paper of 113
physiotherapist-patient consultations in Australian private physiotherapy practice. This
paper presents the self-management prescription habits of physiotherapists including
type and number of self-management strategies prescribed and the length of
consultation time allocated to self-management (overall, by consultation type and injury
location). The results indicate that physiotherapists regularly spend time prescribing a
range of self-management strategies to patients receiving treatment for a number of
different injury locations. These findings suggest that self-management is considered an

important component of physiotherapy in private practice.

Paper two (published in Disability and Rehabilitation), “Physiotherapists’ perceptions of
patient adherence to physiotherapist prescribed self-management strategies: A national
survey”, reports on a cross-sectional web-based survey of n = 298 practising
physiotherapists across Australia. This paper presents the views of practising
physiotherapists related to the importance of self-management strategies in improving
patient outcomes; their perceived level of patient adherence to prescribed strategies;
the importance of methods employed to increase patient adherence and the barriers to
employing these methods. The results of this paper suggest that physiotherapists
perceive that patient outcomes can be positively impacted by improved patient
adherence to a range of strategies. However, levels of patient adherence are currently
perceived as sub-optimal. Therefore, physiotherapists should be encouraged to utilise

methods to aid patient adherence.

Paper three (under review at time of thesis submission), “Predictors of high levels of
patient adherence to physiotherapist-prescribed self-management strategies”, reports
on a cross-sectional observational paper of a consecutive sample of 113 patients (being
treated by 14 physiotherapists from four private practices). Paper three presents
patient-reported levels of adherence to physiotherapist-prescribed self-management

strategies and the characteristics associated with high levels of adherence. The findings
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of this paper suggest that to improve patient-reported levels of adherence to prescribed
self-management strategies, physiotherapists should be encouraged to confirm patient
understanding by asking them to repeat back details of each strategy as well as

providing them with printed information.

Paper four (published in International Journal of Therapy and Rehabilitation), “Patient
adherence to physiotherapist prescribed self-management strategies: A critical review”,
reports on the quantity and quality of adherence literature in physiotherapy as well as
the evidence to support the accuracy of measures used to assess patient adherence to
physiotherapist-prescribed self-management strategies. The results indicate that despite
a trend towards intervention-based studies and reviews over the last 20 years, the
methodological quality of studies on patient adherence could be improved. The findings

also suggest that accurate and standardised measures of patient adherence are needed.

Paper five (under review at time of thesis submission), “Patient adherence to an
exercise program for chronic low back pain measured by patient-report, physical
therapist perception and observational data”, is a cross-sectional observation paper
conducted within six Australian physiotherapy private practices involving 15
physiotherapists and 61 patients. This paper is believed to be the first to compare three
measures of adherence: patient-report, physiotherapist-perception and an
observational measure, for patients receiving exercises for chronic low back pain. The
results indicate exercise adherence measurement accuracy may be improved by the use

of multi-faceted measures which include an observational component.

Paper six (published in Physiotherapy), “Interventions to aid patient adherence to
physiotherapist prescribed self-management strategies: A systematic review”, is a
systematic review which reports on the interventions used to aid patient adherence to
all physiotherapist-prescribed self-management strategies. The results indicate that
despite a number of randomised controlled trials presenting interventions which were
shown to positively influence patient adherence, there is currently insufficient data to

endorse their use in clinical practice.

Paper seven (published in Physical Therapy Reviews), “Aiding patient adherence to
physiotherapist-prescribed self-management strategies: An evidence-based behavioural

model in practice”, presents a six-step behavioural model to guide physiotherapists
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during the self-management prescription process. Each step of this model is based on
current evidence on how best to aid or ‘nudge’ patient adherence to each prescribed

strategy.

The Discussion of this thesis summarises the seven main findings across all seven
papers. Firstly, this is the first body of work to demonstrate, using data derived from
clinical observations that prescribed self-management strategies are an integral
component of private practice physiotherapy treatment plans. Physiotherapists were
observed to routinely prescribe from a range of nine different strategies to their
patients (paper one). However, the second main finding is that patient adherence to
prescribed strategies could be improved based on the low levels of adherence reported
in papers two, three and five. The third main finding of this thesis derived from the
results of papers four and five, which is that different methods of measuring adherence
provide different estimates of adherence. Therefore, the fourth main finding suggests
that adherence measurement accuracy may be improved by the use of a multi-faceted
measure which is able to capture all the elements of adherence to self-management
(paper five). The fifth main finding of this thesis is that physiotherapists perceive that
there are a number of important methods to aid patient adherence to physiotherapist-
prescribed self-management strategies (paper two). The sixth main finding reports on
the prescription characteristics which were associated with higher levels of patient-
reported adherence such as the use of printed information and asking the patient to
repeat the details of the self-management plan, which could be easily incorporated into
routine patient care. Paper three is the first known study to report predictors of
adherence at ‘strategy’ level with the results providing important insight into how
physiotherapists could adapt the prescription process to potentially aid adherence.
Finally, the seventh main finding of this thesis is that evidence based strategies from the
broader healthcare literature on adherence may also be applicable to physiotherapy

practice as reported in the presentation of a behavioural model in paper seven.

The main findings are then followed by a discussion of the seven included papers’
strengths and limitations which are reported in relation to the type of study design used
for each paper. These include the generalisability of results for the survey study (paper
two) and the data-based studies (papers one, three and five), the exclusion of

unpublished or grey literature from the reviews (papers four and six) and the need to
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test the behaviour model before it can be endorsed in clinical practice (commentary-

paper seven).

Clinical implications are then discussed which include the need to assess patient
adherence and considering the use of adherence aiding interventions which could easily

be incorporated into routine physiotherapy practice.

Recommendations for future research are then presented. These include research
related to the issues surrounding patient recall and its impact on adherence, the need to
develop an accurate measure of adherence to physiotherapy self-management and the
development of a well-designed RCT to test the effectiveness of the behavioural model

proposed in paper seven.

Finally, the discussion concludes by summarising the take home messages of each paper

and the overall thesis.
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INTRODUCTION



Physiotherapy profession

What is physiotherapy?

Physiotherapy (also referred to as physical therapy) is an essential component of a
holistic healthcare system [1, 2]. Physiotherapists primarily assess, treat and prevent
disorders of human movement caused by injury or disease [2]. These disorders often
impact on a person’s capacity to perform their usual activities such as those related to
employment or recreation, and often show a high rate of recurrence [3, 4]. According to
the World Confederation of Physical Therapists, the scope of physiotherapist practice is
not limited to direct patient care, but also includes: public health strategies, advocating
for patients and for health, supervising and delegating to others, leading, managing,
teaching, research and developing and implementing health policy at the local, national

and international levels [5].

What is the scale of the international physiotherapy workforce?

Physiotherapy is an internationally recognised profession [5]. For example, data derived
from a number of European countries reported that in 2015 there were 181,572
physiotherapists practising in the United Kingdom (UK), 207,789 practising in France and
13,075 practising in Ireland [6]. The United States’ Department of Labor's - Bureau of
Labor Statistics, reports that there were approximately 210,900 physiotherapists
employed in the United States in 2014 [7]. The most recent report on the number of
physiotherapists with general (unlimited) registration prepared by the Physiotherapy
Board of Australia reports that there were 27,865 physiotherapists registered to practice

in Australia in 2016 [8].

What qualifications are required to practise?

Physiotherapy may only be practised by qualified, registered or licensed individuals [1].
According to data collected from 80 member organisations of the World Confederation
of Physical Therapists, 64% of physiotherapists require a Bachelor degree in
physiotherapy to legally practise in their country of residence (24% need a diploma, 8%
need a post-graduate diploma, 3% need a Master’s degree and 1% require a
professional doctorate) [9]. In 2013 there were 1947 physiotherapy entry level

education programs, up from 1826 in 2011 [9]. In Australia, entry level qualifications
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include a Bachelor, Master’s Degree or Doctor of Physiotherapy, with an annual
declaration by each individual physiotherapist affirming adherence to policies related to
continuing professional development and recency of practice necessary to maintain
registration [10-12]. A similar approach to maintenance of registration is adopted in
many countries worldwide including the UK, Ireland, Netherlands, New Zealand and

United States [12].

Physiotherapy in the Australian healthcare system

Australian public healthcare system

The federal government of Australia funds and administers the national public health
insurance schemes known as the Medicare Benefits Scheme (MBS) and the
Pharmaceutical Benefits Scheme (PBS) [13]. The federal government (along with
states/territories) also fund public hospitals and population health programs; regulates
much of the health system including private health insurance, pharmaceuticals, and
medical services; and has the main funding and regulatory responsibility for
government-subsidised residential care facilities [13]. Medicare provides universal
health coverage for citizens and permanent residents of Australia, as well as automatic
coverage for people with temporary visas from countries with whom Australia has
reciprocal arrangements [13]. Universal health coverage means that inpatient care in
public hospitals is free (under the National Health Act 1953). Medicare provides free or
subsidised access to most medical services and some allied health services such as the
Chronic Disease Management program which allows a maximum of five medical
practitioner referred services including physiotherapy [14]. However, people may
choose to pay for private care in either public or private hospitals, or to access ancillary
(out-of-hospital) services (including physiotherapy) either independently or through
private health insurance funds [13]. Australians often elect to access ancillary
physiotherapy services privately due to the limited or restricted availability of publicly

funded physiotherapy services.

In Australia, most ancillary physiotherapy services are subsidised by private health
insurance funds. Data released by Australian Prudential Regulation Authority in February
2017 demonstrated that 55.4% of the population had private health insurance for

ancillary services including physiotherapy [15]. During the December 2016 quarter,



insurers paid $88 million for physiotherapy services which equates to 2,560,594
episodes of physiotherapy (ranked third behind dental 10,154,733 and optical services
3,289,094) [15].

Australian physiotherapy workforce

In Australia, physiotherapy is delivered in both public and private healthcare settings.
Data from Health Workforce Australia suggests that the largest percentage of employed
physiotherapists in Australia work in either a group (25.9%) or solo private practice
(12.7%) [16]. This compares to 20.9% of physiotherapists who are employed in a hospital
setting [16]. In addition, there appears to be an increasing number of physiotherapists
employed in private practice with 6.4% more physiotherapists employed in private
practice in Australia in 2012 than 2011 [16]. Whereas the number of physiotherapists
employed within a hospital setting decreased by 15.8% over the same time period [16].
As of June 2010, private physiotherapy practices were in operation in over 5000
locations Australia-wide, delivering an average of 796 services/consultations per
physiotherapist annually [17]. Given that private practice is the major employment

setting for Australian physiotherapists, this thesis will primarily focus on private practice.

There is increasing demand for physiotherapy for musculoskeletal conditions

High prevalence of musculoskeletal conditions

Chronic diseases impose a large burden on human health worldwide [18]. Furthermore,
the number of adults affected with at least one chronic disease is expected to rise
substantially in the coming decades due to an increasing world population aged 60 years
and older; with chronic diseases disproportionately affecting this age group [18]. About
half of all Australians have at least one chronic disease, with around 20% reporting two
or more chronic diseases, according to data released by the Australian Institute of
Health and Welfare [19, 20]. Therefore, demand for healthcare services in Australia is
increasing, both as a result of the ageing population and the increased prevalence of
chronic diseases [21]. The World Health Organisation reported that two of the most
prevalent chronic diseases worldwide are those of a musculoskeletal nature including
low back pain and osteoarthritis [21, 22]. Over one in four Australians (28%) reported

having at least one musculoskeletal condition in 2011-12 with the most prevalent



conditions being low back pain, osteoarthritis, osteoporosis and rheumatoid arthritis
[23]. Common sites of musculoskeletal pain treated by physiotherapists in private
practice include the lower back, shoulder, neck, and knee [24] which are often the
result of acute injury, or of a more chronic nature such as arthritis. In Australia,
musculoskeletal physiotherapy is practised more widely than any other scope of practice
(such as neurology or cardiorespiratory) [16]. Data from 2014 reported that
approximately half (53%) of all employed clinical physiotherapists in Australia listed that

their primary scope of practice was treating conditions of musculoskeletal origin [16].

Global and national burden of musculoskeletal conditions

The United Nations and World Health Organisation report that four of the most
burdensome chronic musculoskeletal conditions worldwide are osteoarthritis,
rheumatoid arthritis, osteoporosis and low back pain [22]. Musculoskeletal conditions
cause more functional limitations in the adult population in most welfare states than
any other group of disorders and they are a major cause of years lived with disability in

all continents and economies [22].

Low back pain, for example, is now considered one of the leading causes of disability
globally, ahead of 290 other conditions including diabetes, breast cancer and asthma
[25]. Chronic low back pain was estimated to be responsible for 58.2 million years lived
with disability in 1990, increasing to 83 million in 2010, with the likelihood that this will
continue to grow [25]. The direct cost of low back pain related to healthcare delivery in
Australia is estimated at AUS1.02 billion annually [26]. Direct costs include the cost of
primary care medical practitioners, allied health professionals, specialist appointments,
hospital in- and out-patient admissions, radiology and imaging, prescription and over-

the counter medications and community care [27].

Similar to low back pain, chronic neck pain is also becoming more common [28].
According to one systematic review, the reported worldwide prevalence of neck pain
has ranged from 6-22%, increasing to 39% in adults aged 65 years and older [29]. In
Australia, the associated direct and indirect healthcare costs related to the treatment of

neck pain reaches almost $1.14 billion annually [30].



Given the high costs associated with musculoskeletal conditions, it is important for
physiotherapists and other healthcare professionals to determine which treatment
interventions are not just the most effective in improving patient symptoms, but also
those which are cost-effective and time efficient [31]. For example, it has been reported
that symptom severity of musculoskeletal conditions commonly treated with
physiotherapy may be reduced, and recurrence delayed or avoided, by enhancing
patient self-management between physiotherapy consultations [4]. This thesis will
primarily focus on musculoskeletal conditions given musculoskeletal physiotherapy is
the primary scope of practice for the majority of physiotherapists working in private
practice in Australia [16]. It was also decided to focus on musculoskeletal conditions
more broadly to capture the prescription of self-management strategies to patients
regularly treated by physiotherapists in private practice given the paucity of research in
this area. This may then provide a foundation on which to focus more specifically on a

particular musculoskeletal condition such as patients with knee or neck pain.

Self-management is an important component of physiotherapy treatment

Physiotherapy treatment usually consists of a ‘hands on’ component which may take the
form of manual therapy, stretching and supervised exercise, which is then combined
with a self-management treatment plan [1]. The World Confederation for Physical
Therapy considers patient self-management to be an integral aspect of physiotherapy
treatment approaches [5]. Self-management is defined for the purpose of this thesis as
any strategy prescribed by the physiotherapist for the patient to complete
independently away from the supervised environment. These self-management
strategies are usually monitored and progressed by the physiotherapist. This definition
differs from the term ‘self-care’ which requires an element of self-monitoring to
facilitate a patient’s autonomy in making daily decisions to manage a long-term health
condition [32]. For example, a self-maintained log of blood glucose levels in diabetes
management which directly influences the self-administration of insulin. This thesis does
not discuss self-management strategies adopted by patients independent of the health

care provider or in this case, physiotherapist.

Self-management is concerned with handling the day-to-day impact of a condition or

disorder, which in some cases may have long-term implications [32]. Self-management



applies to all conditions treated by physiotherapists to facilitate recovery and avoid
exacerbation of symptoms. Self-management of acute conditions may prevent them
from progressing into chronic, long-term conditions [4]. In the UK, primary-care
guidelines for the management of acute low back pain encourage early referral to a
physiotherapist [33] with the aim of treating symptoms promptly, given that chronic low
back is more challenging and costly to treat [34]. Self-management of chronic
musculoskeletal conditions is important for managing the long-term consequences of a
condition related to physical pain and disability, emotional issues and reduced social

participation [35].

The terms “self-management”, “home-based physiotherapy/ treatment programs” and
“home-based strategies” are used interchangeably to describe these unsupervised

between-consultation treatment approaches described in this thesis.

What self-management strategies do physiotherapists prescribe in private practice?

Common self-management strategies prescribed by physiotherapists include advice,
home exercise, use of ice, knee and elbow braces, taping and orthotics [36-40]. Advice
ranked as the most commonly provided supplement to clinic-based treatment provided
to patients with chronic low back pain by physiotherapists [39]. Self-management advice
is usually tailored to the individual needs of the patient [36]. A review of clinical
guidelines for the management of low back pain including national guidelines from 13
countries and two international clinical guidelines from Europe, recommend the use of
exercise but note that there is no evidence that one form of exercise is superior to
another [41]. However, European guidelines advise against exercise that requires
expensive training and machines and therefore, exercise which can be self-managed
may be the preferred approach [41]. One study which surveyed physiotherapist-
reported prescription of exercise reported that 90% of the 97 physiotherapist
respondents prescribed home-based exercises to their patients with chronic low back

pain [42].



What is the evidence for self-management strategies in improving physiotherapy

treatment outcomes?

Self-management programs have been shown to be as effective or in some cases more
effective, than clinic based physiotherapy for improving patient outcomes for a range of
conditions including osteoarthritis [43]. An overview of systematic reviews reported that
weight loss advice, braces and heel wedges decrease pain and improve function in knee
osteoarthritis [44]. An earlier randomised controlled trial demonstrated that the use of
removable bracing in the treatment of tennis elbow, resulted in no clinical difference
between the use of a brace or clinic-based physiotherapy [40]. However, most earlier
studies have focused on the benefits of home-based exercise. It has been reported that
because most patients with osteoarthritis receive exercise as part of their physiotherapy
treatment, this has led to an increased focus on the evidence to support this modality
[44]. An overview of systematic reviews located high-quality evidence from nine reviews
to support the use of exercise for reducing pain and improving function for knee
osteoarthritis [44]. Furthermore, a number of systematic reviews including a Cochrane
review have supported the inclusion of exercise programs for the treatment of low back
pain [45-47]. Similarly, a systematic review found 16 studies with findings that support
the use of active strengthening exercises for improving treatment outcomes for patients
with neck pain [30]. A narrative review concluded that exercise programs were
beneficial for patients with chronic musculoskeletal pain as long as they were
individually tailored with the emphasis on symptom flare-ups [48]. Consequently with
level one evidence [49] to support the benefits of exercise in improving patient
outcomes in physiotherapy, home-based programs are often prescribed as an adjunct
treatment to in-clinic physiotherapy management [50]. However, the evidence base to
support the prescription of self-management strategies in physiotherapy practice for
patients with musculoskeletal conditions more broadly is still an emerging area.
Therefore, this research is timely in examining the prescription habits of
physiotherapists which may then lead to further research to investigate the

effectiveness of what is prescribed.



How do physiotherapists prescribe self-management approaches in day-to day practice?

A questionnaire of 419 members of the Irish Society of Chartered Physiotherapists
reported that advice and exercise, respectively, were the most frequently reported self-
management approaches used to treat low back pain [39]. Similarly a questionnaire of
267 registered physiotherapists with the Indian Physiotherapy Association reported that
all physiotherapists in their study responded that they gave some form of advice and
exercise to patients receiving treatment for low back pain [38]. However, one limitation
of much of this earlier self-management research is the reliance upon physiotherapist-
reported practice data collected via surveys [38, 39]. The use of descriptive studies
utilising clinical observations are important in informing practice habits using a measure
that is less subject to social desirability bias [51, 52]. There is also a paucity of research
describing the range of self-management strategies prescribed by physiotherapists as
part of a treatment plan for a range of musculoskeletal conditions (rather than limited to
back pain). The generalisability of these earlier studies may also be limited and not
reflect the prescription of self-management strategies by Australian physiotherapists.
Clinical observation of Australian physiotherapist-patient consultations to explore the
number and type of self-management strategies prescribed in private physiotherapy

practice will be presented in paper one.

Adherence to self-management strategies is essential to achieving clinical benefit

The effectiveness of any prescribed self-management strategy is related to whether a
patient does it as recommended or not, known as adherence. The World Health
Organisation defines adherence as “the extent to which a person’s
behaviour...corresponds with agreed recommendations from a healthcare provider”
p.13 [53]. It is typical of physiotherapy intervention studies to report that approximately
60% of participants did not fully adhere to recommended home-based physiotherapy
programs [54-56]. Research suggests that improved patient adherence with
physiotherapist-prescribed self-management strategies may lead to better treatment
outcomes; while non- adherence can increase risk of injury and lead to poorer
outcomes. A systematic review on adherence to therapeutic splint wear in adults with
acute upper limb injuries, reported relatively high adherence rates (> 75%) [57].
However, the risks associated with non-adherence for these patients included tendon

ruptures and additional surgery which may have provided added incentives to



adherence [57]. The authors concluded that poor adherence to splinting can lead to
worse outcomes for the patient with increased costs to the healthcare system [57].
Similarly, in a review of patient adherence to exercise and advice for patients with
chronic low back pain, it was reported that recurrent or persistent episodes could have

been reduced or avoided if patients adhered to their home treatment regimens [58].

A secondary benefit of improved patient adherence could be related to a reduction in
associated healthcare costs [57, 59]. For example, adherence to self-management
strategies prescribed by physiotherapists assumes importance because it may bring
about potential savings for the patient [60]. One study demonstrated that patients with
low back pain who adhered to evidence-based physiotherapy treatment plans benefited
from cost savings for both themselves and the health system via a reduction in
medication usage, physician/specialist appointments and hospital admissions [59].
Furthermore, adherence to home-based exercises has been shown to reduce the
number of physiotherapy clinic appointments and consequently a reduction in the costs

associated with these visits for patients [59].

How can adherence to self-management strategies be assessed?

There is currently no ‘gold standard’ for the measurement of patient adherence to
physiotherapist-prescribed self-management strategies. Therefore, patient adherence to
physiotherapist prescribed self-management strategies has been measured in many
different ways. This includes three main methods: patient self-report, physiotherapist
perceptions of patient adherence and observational measures [61-63]. However, each of

these methods have their own limitations.

Patient self-report measures

Patient self-report measures include prospective diaries, or retrospective reporting via
questionnaires and interviews. Self-report measures are generally easy for patients to
complete as well as generally being low cost for research purposes. Self-report diaries
typically involve recording on a daily basis whether or not a strategy is completed.
Whereas questionnaires [64] may ask patients questions about the regularity in which
they performed their exercises over a defined period of time (e.g. in the last month) as

well as any barriers or enablers to adherence. Likert Scales such as the five-point Likert
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scale (1=none to 5=all) used by Bassett et al [56] have been used to rate the extent of
patient adherence to a self-management strategy. However, all of these self-report
measures may over- or under-estimate the actual carrying out of these strategies at
home [52]. Replies to questions asked about adherence may reflect what the patient
feels is the desired response rather than the true appraisal of their adherence behaviour

[62].

Physiotherapist perceptions

Another approach is to ask physiotherapists for their perceptions of patient adherence.
This approach was used in an earlier study where physiotherapists were asked at the
conclusion of physiotherapy treatment, whether they thought patients had adhered to
their home exercise program or not [65]. However, the use of this type of measure may
need to be limited to patients still attending in-clinic physiotherapy for the same
condition and may not be a useful measure of long-term adherence once patients have
been discharged. This method of measuring adherence is also subject to reporting biases

where physiotherapists may under- or over-estimate a patient’s level of adherence.

Observational measures

Direct observation may include the use of electronic recording devices such as a hidden
video counter, tally counters and pedometers. However, these measures have their own
limitations, as the act of monitoring by external observers/devices may change
adherence behaviour for the length of the monitoring process, but not long-term
adherence attitudes and behaviours [63]. This tendency of participants who know that
they are being observed to temporarily change their behaviour is known as the
Hawthorne effect [66]. In addition, electronic recording devices do have the potential to
be unreliable due to wear and tear or not being used correctly, leading to incomplete
data. These devices can be expensive and may be outside the realm of the average
patient and physiotherapy practice [67]. In addition, adherence to some self-
management strategies are also difficult to capture using electronic recording devices
[68] such as activity monitors, which record movement, but do not enable assessment of

whether the correct type of exercise was performed as prescribed.
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Few studies have reported on the levels of patient adherence measured using
physiotherapist-perspectives and observational methods. Such a study would further
enhance physiotherapists’ understanding of the strengths and limitations regarding the
use of these different methods to measure patient adherence to self-management.

Paper five aims to address this gap in the literature.

How accurate are current measures of adherence to physiotherapy?

There have been a variety of self-report and observational methods to measure patient
adherence in the physiotherapy literature. A systematic review of measures of self-
reported adherence to unsupervised home-based exercise programs conducted by
Bollen et al. [62] identified 61 measures of adherence including 29 self-report
questionnaires, 29 patient report logs/diaries and three observational approaches (two
observer-reported scales and one tally counter). However, this review focussed only on
adherence measures to home-based exercise, and not all self-management strategies
provided by physiotherapists. A further systematic review of measurement tools for
adherence to non-pharmacologic self-treatment for chronic musculoskeletal conditions
found 47 different measures of adherence with no measure used in more than a single
study [36]. This review located 31 home-diaries, 11 multi-item questionnaires and 7
single item questionnaires, with all measures varying in terms of the type of information
requested and scoring method [36]. The authors concluded that patient adherence is
usually measured on an ad hoc basis, with the lack of homogeneity in measurement
leading to issues surrounding interpretation of the literature and whether interventions
to aid adherence can be reliably shown to work [36]. This lack of consensus in the
measurement of adherence may be reflective of the lack of attention patient adherence
has received in physiotherapy research [36, 69]. It is important to develop an
understanding of the accuracy of specific measures of adherence to physiotherapy self-
management to be able to select the most useful for determining patient outcome
measures in clinical practice, or the effectiveness of interventions used in research. No
reviews have looked at the accuracy of measures of adherence to physiotherapist-
prescribed self-management strategies for strategies other than exercise. Paper four
presents a critical review of the types of measures used to assess patient adherence to
physiotherapist-prescribed self-management strategies and the reported accuracy of

those measures.
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What factors may influence adherence?

Descriptive studies which look at correlational evidence can provide insights into which
factors should be targeted during intervention research, as well as identifying the
circumstances in which adherence is more or less likely. A number of earlier studies
have reported predictors of adherence to either exercise only [70, 71] or have been
restricted in their focus to very specific patient populations such as patients with: cystic
fibrosis [63, 72]; meniscal tears and osteoarthritis [70]; bronchiectasis [73]; back pain
[74]; or urinary incontinence [71, 75]. A summary of the physiotherapy literature in
relation to the factors that have been shown to influence patient adherence are

described below.

1) Patient characteristics:

i Patient cognitive and behavioural factors

Since the primary goal of improving patient adherence is to change behaviour, an
understanding of the behaviour change process is essential if adherence aiding
strategies are to succeed [76]. Human behaviour and particularly health behaviour is
complex and not always easy to understand, therefore many theories have been devised
in an attempt to explain behaviour [76]. Several general theoretical frameworks from
the health psychology literature may be useful in understanding adherence in
physiotherapy; health belief model; cognitive behavioural theory; social cognitive
theory; and self-efficacy theory [77, 78]. These cognitive-behavioural theories share
common assumptions that people are able to use cognitive processes, such as fore-
sight, planning and decision-making, to affect behaviour [77]. These assumptions also
emphasise the active role played by the patient particularly in self-regulating their
behaviour [77]. These theories have some commonalities, with particular factors
perceived as influencing behaviour. These include, but are not limited to: skills and
knowledge of how and when to perform a behaviour; confidence in one’s ability to
perform a behaviour; positive beliefs and attitudes toward the behaviour (i.e.
motivation); as well as opportunity to engage in the behaviour [76]. Some of the factors
identified in cognitive and behavioural theories of behaviour have been explored in

descriptive physiotherapy research on adherence.
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Physiotherapy research supports the reciprocal relationship between self-efficacy (or
the person’s belief that they have the ability to implement change) and adherence to
physiotherapy rehabilitation [79]. A prospective cross-sectional study of 90 injured
individuals demonstrated a moderate to strong relationship between patients reporting
high levels of self-efficacy and adherence to an exercise program [79]. Furthermore, the
identification of barriers to adherence and ways in which these can be overcome can
increase the likelihood of self-management adherence [80]. A systematic review of 20
high-quality RCTs, controlled clinical trials, prospective studies and cross-sectional
surveys reported strong evidence that poor patient adherence to out-patient
physiotherapy treatment was associated with a greater number of patient-perceived
barriers, low patient self-efficacy, depression, anxiety, poor social support and
helplessness [80]. These results suggest that physiotherapists should be concerned
about the attitudes, beliefs and barriers perceived by their patients and act
collaboratively with their patients to design realistic treatment plans which are
customised to the patient's life circumstances [80]. The number of exercises prescribed
may also be a barrier to adherence with programs containing more than six exercises
being associated with lower patient-reported levels of adherence [81]. Therefore,
physiotherapists may be able to increase patient adherence by prescribing fewer home-
based exercises to their patients to aid both recall and reduce the complexity of the

program.

Paper seven has been designed to explore how knowledge gained from a number of
cognitive-behavioural theories applied in physiotherapy and wider healthcare research
can be used to aid patient adherence to physiotherapist-prescribed self-management

strategies.

ji. Patient sociodemographic characteristics

Studies exploring how patient sociodemographic characteristics are associated with
adherence can provide useful insights into the relationship between individual patient
factors and adherence. An American study published in 2016 involving 351 patients with
meniscal tears and osteoarthritis of the knee reported on a number of non-modifiable
patient characteristics which were associated with patient-reported non-adherence

[70]. This study reported that patients earning less than US$29,000 per year were more
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likely to be non-adherent to home-based exercise than patients earning >$100,000 per
year [70]. However, the inclusion criteria of this study were very narrow: patients aged
45 years with a meniscal tear or osteoarthritic changes of the knee on imaging, which
limits the generalisability of their results to other patient populations [70]. A systematic
review of nine studies related to patient adherence to exercise programs for older adults
reported that factors associated with greater adherence include: higher socioeconomic
status, living alone, better health status and fewer depressive symptoms [82]. An
exploratory prospective cohort study of 128 patients with low back pain reported that
male patients were more adherent than females to their home-exercise program and
the watching of back education videos [74]. Furthermore, married patients were more

adherent to their treatment program compared to unmarried patients [74].

However, patient-level factors such as gender and marriage status are non-modifiable
characteristics which the physiotherapist can have no impact on. On the other hand,
physiotherapists are well placed to influence a number of modifiable characteristics
including the number and type of self-management strategies prescribed or how much
of the consultation time is devoted to promoting self-management. These
characteristics are discussed under the sub-headings of physiotherapist, consultation

and prescription characteristics below:

2) Physiotherapist, consultation and prescription characteristics — the missing piece of

the puzzle?

I3 Physiotherapist characteristics

No studies were located which examined physiotherapist characteristics such as the
possession of post-graduate qualifications and the relationship with higher level of
patient adherence. However, a cross-sectional on-line survey of 170 physiotherapists
practising in New Zealand reported that physiotherapists with post-graduate
qualifications were more likely to report using low back pain treatment guidelines to
inform clinical decisions [83]. This might imply that physiotherapists with post-graduate
qualifications may be more knowledgeable of best-practice physiotherapy literature in

general but whether this translates to patient adherence is unknown.

ii. Consultation characteristics

No studies were located which examined the relationship between physiotherapy

consultation characteristics such as the number of previous consultations for the same
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condition, or the amount of time devoted to the prescription of self-management
strategies. However, one American exploratory prospective cohort study of 128 patients
with low back pain reported a statistically significant association between the duration
of physiotherapy (reported in terms of the number of weeks patients have been
attending treatment for) and higher patient-reported adherence to home-based
exercise [74]. Patients in this study were more adherent when they had been attending
for physiotherapy for a period of two-three weeks than those who had been attending
for five-six weeks [74]. The number of treatment sessions that patients received over
this time period was not reported but it may be reasonable to assume that patients
attending physiotherapy for two-three weeks had a fewer number of consultations than

those attending over a longer time period.

fii. Prescription characteristics

Prescriptions characteristics can include the number and type of self-management
strategies prescribed and the methods of instruction used by physiotherapists use
during the self-management prescription process. One Spanish cross-sectional cohort
study of 184 patients with chronic neck or back pain looked at factors associated with
adherence to home-based exercise [81]. Results of multivariate analysis of patient-
reported adherence demonstrated that patients given one-three exercises were
reportedly more adherent than those given more than six exercises to complete at
home [81]. The same might be true regarding the number of strategies with patients
more likely to adhere when fewer strategies are prescribed. However, the relationship
between patient adherence and the number of different self-management strategies

prescribed has not yet been explored.

A literature review of 16 randomised controlled trials and descriptive studies
undertaken to identify the most effective components of physiotherapist-prescribed
exercise reported that patients should be instructed on the frequency of exercise
completion (F), intensity of exercise (l), length of time (T) to be spent exercising and the
type (T) of exercise to be completed; known as the FITT principle [30]. This level of
instruction detail is also important to promote patient adherence [30]. In the same way
that medication is prescribed in required dosages, prescriptions of home-based exercise
should also include details regarding ‘dose’ [30], otherwise a patient may be doing the

right exercise at home but doing too much or too little, or with less effort than is
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required to receive a therapeutic effect [77]. However, the association between
provision of instructions related to ‘dose’ and adherence to self-management strategies
including exercise has not been explored in the physiotherapy literature. Other methods
recommended to enhance adherence to prescribed self-management strategies include
providing a rationale for the strategy and the provision of supplementary material [84].
A qualitative study consisting of seven focus groups with a total of 34 patients with
chronic neck or back pain reported that patients felt more motivated to adhere with
home-based exercises when they received an explanation from their physiotherapist
about their clinical condition and when an accurate, understandable and convincing
rationale to complete their exercise program was provided [85]. Furthermore, according
to patients in this study, negative factors to adherence included inadequate exercise
instruction and the physiotherapist not observing their exercise technique within clinic

time [85].

Physiotherapists are well positioned to modify the instructional methods they use when
prescribing self-management strategies to individual patients to facilitate adherence.
However, this relationship has received minimal attention in the physiotherapy
literature. No studies were located which examined the association between
prescription characteristics and high levels of patient-reported adherence to all types of
self-management strategies prescribed by physiotherapists in private practice (i.e. not
limited to a particular self-management strategy such as exercise or patient condition).

Paper three aims to address this gap in the literature.

Need to understand physiotherapists’ views on methods to aid patient adherence

A number of studies have demonstrated that patient adherence to physiotherapy is
currently suboptimal [56, 86]. However, if it is not perceived as such by the primary
clinical physiotherapist, methods to aid adherence may not be implemented, which may
ultimately have a negative impact on patient outcomes. A qualitative study of nine
patients with low back pain and using eight physiotherapists, reported on an
interpretative phenomenological analysis of patients’ and physiotherapists’ perceptions
of adherence to therapeutic exercise, and focussed on assisting patients to prioritise and
manage time in order to establish a routine to exercise [87]. However, given the small

number of participants, it is unlikely that these results can be generalised to other
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patient populations or settings [88]. No quantitative studies were located in either
Australia or the wider international physiotherapy literature which explored practising
physiotherapist views regarding the methods to aid patient adherence. Paper two, a
large-scale quantitative cross-sectional survey of practising physiotherapists will explore
physiotherapists’ views of patient adherence to provide some insight into the
willingness of Australian physiotherapists to integrate adherence aiding interventions

into routine practice.

What evidence underlies the use of adherence aiding interventions in physiotherapy?

Descriptive, observational studies are an important contributor to the adherence
literature in physiotherapy as they can provide correlational data. However, a limitation
of descriptive research is that they cannot infer causation [89]. Randomised controlled
trials are designed specifically to establish causation and are therefore able to provide
robust evidence to support the effectiveness of an intervention [90]. Systematic reviews
which synthesise all of the available evidence on a particular topic are considered the

highest level of evidence [49].

Currently there is a paucity of evidence related to adherence aiding interventions to self-
management strategies more broadly. However, there is a growing body of research
suggesting that physiotherapists can improve patient adherence to home-based exercise
[69, 91]. A Cochrane review on interventions to improve patient adherence to
physiotherapist-prescribed exercise (both supervised and home-based programs) for
chronic musculoskeletal pain reported that out of 42 randomised controlled trials
included in their review, 18 showed positive effects on patient exercise adherence [69].
The most promising adherence aiding interventions included individualised exercise
programs, refresher or follow up sessions, the provision of supplementary materials
such as written material, audiotapes or videotapes of exercises, and those that are

based on graded activity [69].

A systematic review by McLean et al. [91] also looked at the effectiveness of
interventions aimed at enhancing adherence with musculoskeletal out-patient
physiotherapy treatment [91]. Three out of five included studies provided moderate
evidence that a motivational cognitive—behavioural program can improve attendance at

exercise-based clinic sessions [91].
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A further review reported on the evidence surrounding the provision of video or DVD
technology to promote patient adherence to home-based exercise or health programs.
This review did not limit the inclusion criteria to only musculoskeletal conditions and
therefore the patient population was more diverse, including those with heart failure,
sleep apnoea, orthopaedic surgery and burns [92]. This review reported that despite the
mainly positive effects on adherence shown in the 11 included studies, methodological
weaknesses of the studies limit the ability to draw strong conclusions about the

effectiveness of video or DVD technology [92].

These past reviews on interventions to aid patient adherence have focussed on
adherence to out-patient physiotherapy treatment [91], exercise only (both supervised
and self-managed) [69], or a targeted intervention such as DVDs [92]. Study six will
present a systematic review to further expand the knowledge related to adherence
aiding interventions to all physiotherapist-prescribed self-management strategies,

including but not limited to home-based exercise.
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How does this thesis extend the existing literature?

This thesis sets out to address some identified gaps in the physiotherapy literature

related to patient adherence to physiotherapist-prescribed self-management strategies.

The studies that make up this thesis will take a broader approach to this topic than past

work, focusing on all prescribed self-management strategies targeting a range of

musculoskeletal conditions.

A series of studies focused on the Australian private practice physiotherapy setting were

designed to meet the following thesis objectives:

The overall objectives of this thesis are to:

1)

2)

3)

Explore the prescription of self-management strategies by physiotherapists in

Australian private practice, which includes:

a.

b.

The number and type of strategies prescribed.

The length of consultation time allocated to self-management (paper

one).

Explore the perceptions of private practice physiotherapists in Australia

regarding the:

a. Importance of patient adherence to physiotherapist prescribed self-
management strategies in improving patient outcomes.

b. Perceived rate of patient adherence to prescribed self-management
strategies encountered in their practice.

C. Importance of methods employed to increase patient adherence to self-
management strategies and the barriers to employing these methods
(paper two).

Explore the:

a. Level of patient-reported adherence to self-management strategies
prescribed in Australian private practice, and;

b. Extent to which patient, physiotherapist, consultation and prescription

characteristics are associated with patient-reported high levels of

adherence (paper three).
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4) Examine the:

a. Number of studies published in peer-reviewed journals in the last 20
years related to patient adherence to physiotherapist prescribed self-
management strategies, and;

b. Types of adherence measures used to assess patient adherence in
intervention and non-intervention based studies and the reported

accuracy of those measures (paper four).

5) For patients prescribed home-based exercises by physiotherapists in private
practice, to:
a. Compare patient-reported levels of adherence with physiotherapists’
perceptions of patient adherence; and
b. Explore the proportion of patients who could both recall and
demonstrate accurately their exercises to an independent researcher

(paper five).

6) Examine the effectiveness of interventions to aid patient adherence to all

physiotherapist-prescribed self-management strategies (paper six).

7) Present a behavioural model based on current evidence on how best to aid
patient adherence to physiotherapist-prescribed self-management strategies

(paper seven).

To achieve these overall objectives, this thesis will present and discuss the findings of

seven papers of which five are published and two are under editorial review in relevant

peer-reviewed international journals. As this thesis is comprised of seven stand-alone
papers reporting on different aspects of patient adherence to physiotherapist-
prescribed self-management strategies, there may be some unavoidable redundancy

within some of the content presented across the papers.
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An observational study of Australian private practice physiotherapy consultations to

explore the prescription of self-management strategies.

Physiotherapist-prescribed self-management strategies are a regular component of
physiotherapy treatment. However, most previous data related to the prescription of
self-management strategies are derived from physiotherapist-reported surveys which
may be affected by recall bias. There is a dearth of prior research that has examined
self-management strategy prescribing practices via observational methods. Paper one
was developed to address this gap by examining the self-management prescription
practices of physiotherapists in private practice. Therefore, paper one, which utilised a
cross-sectional, observational study design, aimed to explore the types of self-
management strategies prescribed, the number of self-management strategies
prescribed (overall, by consultation type and by injury location) and; the length of time
allocated to self-management strategy prescription (overall, by consultation type and by

injury location) in private practice physiotherapy consultations.

The findings of this paper form the basis for further studies undertaken as part of this

thesis.
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An observational study of Australian private practice physiotherapy consultations

to explore the prescription of self-management strategies.
Abstract

Objective: To explore the types of self-management strategies prescribed; the
number of strategies and length of time allocated to self-management prescription,

overall, by consultation type and by injury location, in physiotherapy consultations.

Methods: Cross-sectional, observational study of 113 physiotherapist-patient
consultations was undertaken. Regression analyses were used to determine whether
consultation type and injury location were associated with the number of strategies

prescribed and length/fraction of time spent on self-management.

Results: 108 patients (96%) were prescribed at least one self-management strategy;
commonly exercise and advice. Mean length of time spent on self-management was
5.80 minutes. Common injury locations were neck (n=40) and lower back (n=39). No
statistically significant associations were observed between consultation type or
injury location for either outcome (number of strategies and the length/fraction of

time allocated to self-management prescription).

Conclusion: Physiotherapists regularly spend time prescribing self-management
strategies such as exercise, advice, the use of heat or ice, to patients receiving
treatment linked to a range of injury locations; suggesting that self-management is

considered an important adjunct to in-clinic physiotherapy.

Practice Implications: Clinicians should reflect on how self-management strategies
can be used to maximise patient outcomes; and whether the allocation of
consultation time to self-management is likely to optimise patient adherence to each

strategy.

Key words: Self-management, Physiotherapy, Consultation Time, Adherence
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Introduction

The main goal of physiotherapy is to restore (or maintain) optimal physical
functioning and therefore, physiotherapists routinely treat patients with a wide range
of injuries (1). In many countries, physiotherapy is delivered in both public and private
healthcare settings. In Canada, 42% of physiotherapists work in private practice (2)
and approximately 25% of UK physiotherapists work outside of the National Health
Service (3). In Australia, private physiotherapy practices are in operation in over 5000
locations nationally, with approximately 53.5% of registered physiotherapists working
in the private sector (4). In Australia, it has been estimated that physiotherapists
working in private practice deliver an average of 796 consultations per
physiotherapist annually (4). The median number of physiotherapy consultations per
patient has been reported as 15; with the largest number of days between
consultations being 5.4 days (5). This consultation frequency places physiotherapists
in an ideal position to initiate and follow-up with patients about their role in injury

self-management.

Self-management refers to any strategy that is specifically intended for the patient to
complete independently to manage their condition (6, 7). Self-management strategies
may be considered an important adjunct to in-clinic care because patients will spend
more time away from the therapists than receiving ‘hands-on’ treatment (8). There is
high quality evidence that home based self-management strategies can be as
effective as physiotherapist-provided therapy (9). Key clinical findings from a
systematic review reported that equal gains can be made from either a home
program or expert-provided therapy for improving function and strength following
anterior cruciate ligament reconstruction; improving symptom management for
patients with knee osteoarthritis; improving exercise adherence for obese patients;
and improving exercise tolerance in patients with rheumatoid arthritis (9). In addition,
there is evidence that home programs may lead to improved treatment outcomes for
patients following arthroscopic knee surgery, and patients with patellofemoral pain

syndrome (9).

Despite evidence suggesting the effectiveness of self-management strategies for a
range of injuries (9, 10), to the authors’ knowledge, there is limited research about

self-management prescription in physiotherapy. A national survey of Irish

33



physiotherapists, practising in both the public and private health sectors, reported
that advice and exercise were the most frequently provided treatments for chronic
low back pain (11). The frequent use of advice and exercise is supported by a survey
of Indian physiotherapists (12). However, neither of these two studies differentiated
between treatment strategies which were provided by physiotherapists during clinic
time and those intended as self-management (11, 12). Results of these studies are
limited, however, as they relied on physiotherapist self-report (11, 12), rather than
more objective methods, such as observation. Understanding which types of self-
management strategies are prescribed can provide an indication of the extent to
which physiotherapists are incorporating self-management within their overall

treatment plan.

Physiotherapists and other rehabilitation professionals play an important role in
health promotion, injury prevention and rehabilitation (13). Despite this, there are
currently no published studies regarding the amount of consultation time
physiotherapists in out-patient settings spend on prescribing patient self-
management strategies, and the types and numbers of strategies prescribed during
this time. The amount of consultation time that physiotherapists devote to self-
management could provide an indicator as to the relative importance placed upon
self-management. These data could also provide a benchmark regarding the time
private practitioners spend on self-management prescription; leading clinicians and
researchers to develop strategies as to how best this time can be utilised to

encourage patient participation and adherence.
Objectives

In order to broaden knowledge about physiotherapist-patient communication in
Australian private practice, the objectives of this observational study were to explore,

in physiotherapy consultations, the:
1) Types of self-management strategies prescribed,

2) Number of self-management strategies prescribed (overall, by consultation

type and by injury location) and;

3) Length of time allocated to self-management strategy prescription (overall,

by consultation type and by injury location).



Methods
Study Design:

A cross-sectional, observational study of physiotherapist-patient consultations was
utilised to provide a more robust data collection methodology than relying on
physiotherapist’s self-reported behaviour. It was undertaken and reported in
guidance with the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines (14). Ethics approval for this research project was
granted through the University of Newcastle (Australia) Human Research Ethics

Committee.
Setting and participants:

Physiotherapists working in private practice within 50km of two large cities within
Australia were located via Australian Physiotherapy Association ‘find a physio’ web-
link (available at:
http://www.physiotherapy.asn.au/apawcm/controls/findaphysio.aspx.).
Physiotherapists were sent an invitation e-mail to participate in this study with an
attached ‘Participant Information Statement’. Eligibility criteria included only
physiotherapists who worked in private practice and saw a general case mix of
patients. Study participation required written consent from both private

physiotherapy practice owners as well as individual physiotherapists.

Patient participants comprised of a consecutive sample of patients attending for
either an initial or follow up consultation (regardless of injury location or condition)
with an eligible physiotherapist at a consenting practice. Patient inclusion criteria
included those aged 18 years and older who were physically, mentally and possessed

sufficient understanding of English to be able to give informed consent.

Eligible patients were identified by the practice receptionist at the time of their
attendance for their physiotherapy consultation. Patients were then approached by
the researcher (a physiotherapist with 18 years of clinical experience including seven
years in private practice) to discuss participation in the study. Patients were given

written information about the study prior to giving informed consent.
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Data collection:
Data were collected between May and October 2015.

Physiotherapist Demographics: Physiotherapists were asked to complete a
demographic survey which included characteristics such as gender, location of
practice, country in which they obtained their physiotherapy qualification and post-

graduate qualifications.

Observational data collected during physiotherapist- patient consultations: The
research physiotherapist observed up to 10 physiotherapist-patient consultations for
each participating physiotherapist. The number of observed consultations was limited
to 10 patients per physiotherapist to reduce the burden of study participation for
each physiotherapist. A coding checklist and guideline for the observation component
of this study was developed specifically for this study by a team of experienced
researchers for use during the physiotherapist-patient consultations. During the
observed consultations the research physiotherapist recorded the number and type
of self-management strategy prescribed in each consultation; the total consultation
time (calculated to the nearest whole minute from the recorded start and finish time
of each consultation); and the amount of time spent prescribing self-management
strategies as per the coding checklist (recorded to the nearest whole minute using a
digital watch). See Appendix 1.3. For this study, self-management strategies were
defined as “any strategy that the physiotherapist prescribed to the patient specifically
for them to complete independently, away from the clinic”. This is consistent with the
definition used in previous studies (6, 7, 15, 16). Examples included independent
exercises; recommendations to use a heat pack; giving the patient a brace to wear.
Advice was recorded only when it related to a specific activity or action which the
physiotherapist requested the patient to complete, such as advice ‘I want you to get
up and walk around after sitting for 60 minutes whilst at work’. If the advice was non-
specific or conversational this was not recorded, such as ‘may be a sit-stand desk
would help, we can discuss this next time’. Two mock clinical vignettes were used to
pilot test the observation checklist by the study’s research physiotherapist and a
second experienced physiotherapist. Inter-rater reliability was substantial (Kappa =
0.92)(17). In an attempt to minimise reactivity (i.e. change in patient and/or

physiotherapist behaviour due to being observed), the coding checklist was not
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accessible to patients or physiotherapists prior to study completion. Therefore,
although patients and physiotherapists were made aware prior to giving consent that
their consultation was to be observed, neither were informed of which specific

aspects of the consultation was of interest to the researcher.

Patient sociodemographic and treatment characteristics: The following data were
obtained from the treating physiotherapist for each consenting patient: age, gender,
injury location, whether the consultation was an initial or follow-up and number of

previous physiotherapy consultations.
Data analysis:

Data analysis was conducted using the statistical software package, Stata® 14 (USA).
Descriptive statistics (proportions means and/or medians) were calculated for
participant characteristics, number and types of self-management strategies
prescribed and duration and types of consultation. For each consultation, the total
consultation time and total time spent on self-management strategies was
documented. These data were then used to calculate the mean percentage of the
total consultation time spent on self-management strategies as well as the mean time
spent per strategy. The median is reported as well as the mean where data

distributions were skewed (18).

Multivariable regression analyses were performed to assess associations between
factors. Poisson regression was used to explore the associations between number of
prescribed self-management strategies (dependent variable) and the independent
variables: type of consultation (initial or follow-up) and injury location (due to small
numbers of some injury locations, injury locations were combined into three
categories: lower limb; spine, and upper limb), total consultation time was accounted
for as an offset in the model. Over-dispersion of the data was assessed by inspecting
the residual deviance divided by the degrees of freedom. When exploring associations
between time spent prescribing self-management strategies as a fraction of the total
consultation time (dependent variable) and type of consultation (initial or follow-up)
and injury location (independent variables) a Gamma regression analysis (with a log
link) was used. Parameter estimates from this model when exponentiated reflect a
multiplicative difference in the outcome. Statistical significance was set at p=0.05 for

all analyses.

37



Results:
Participants:

A total of 14 physiotherapists from four private physiotherapy practices in two large
cities within Australia were recruited, of whom eight (57%) were female. Twelve
(86%) physiotherapists obtained their physiotherapy qualification in Australia and two
(14%) had a post-graduate physiotherapy qualification. The mean number of hours

worked per week was 34.

The total number of patients screened for eligibility was 119, of which 114 patients
were eligible (insufficient English to be able to give consent n=1; younger than 18
years n=4). Of these, 113 consented to participate; consent rate 99% (mean number
of eight patients per physiotherapist). Patient participant characteristics are
summarised in Table 1.1. All 113 patients attended for physiotherapy treatment of a
musculoskeletal condition. With regard to the location of patient injury, 73% of

patients (n=82) attended for physiotherapy of spinal origin (Table 1.1).
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Table 1.1. Sociodemographic and injury characteristics of patient participants (n =
113)

Patient Characteristic Mean; Median; Range
Age 52; 50; 25-95 (years)
Number of previous physiotherapy 10; 5; 0-130
consultations

Frequency (%)
Gender:
. Female 77 (68%)
. Male

36 (32%)
Attendance for initial consultation 19 (17%)
Location of injury:
Lower limb
. Ankle 3 (3%)
o Knee 14 (12%)
° Hip 4 (4%)
Spine
° Lower back 39 (34%)
. Upper back 3 (3%)
. Neck 40 (35%)
Upper limb
. Shoulder 8 (7%)
° Elbow 2 (2%)

Types of self-management strategies prescribed in physiotherapy consultations:

Figure 1.1 shows the number of patients prescribed with each type of self-
management strategy. After exercise (n = 105), advice was the most common strategy
(n=91). The type of advice given to patients was categorised using the following sub-
headings which included advice to rest or refrain from a particular activity (n = 30);
postural advice (n = 30); ergonomic advice (n = 5); advice to increase physical activity
at home (n = 17); pelvic floor advice (n = 3); advice to complete exercises/walking in
water (n = 4); and advice about mobility aid use (n = 2). The least frequently observed
strategies were self-taping and self-mobilisation (n = 2; 2% each) (figure 1.1). Exercise
was the only self-management strategy prescribed in isolation; all other strategies
were prescribed to patients in combinations of two or more strategies. The largest

range of self-management strategies were prescribed to patients attending with a
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neck or lower back complaint; with 79 patients receiving prescriptions from a total of
seven different strategies; including exercise, advice, heat, self-massage, self-
mobilisation, lumbar roll and self-taping. In addition, physiotherapists were observed
to provide supplementary printed information to 59 of the 108 patients (55%) who
were prescribed with a self-management strategy, most frequently related to
exercise (n=38).

120
105

100 91
80

60

40

Number of patients

20 14

2 2
RS 2 NS ©

S « & 2

Type of self-management strategy

Figure 1.1: Number of patients prescribed with each type of self-management

strategy. Key: SMS: Self-management strategy.
Number of self-management strategies prescribed in physiotherapy consultations

Overall, 108 patients were prescribed at least one self-management strategy (96%). A
total of 232 self-management strategies were prescribed to these patients (mean n =
2.15 strategies per patient, SD = 1.05). Of the 108 patients who received a self-
management strategy; 32 patients received only one self-management strategy (all in
the form of exercise); 50 patients received two self-management strategies, most
commonly in the form of exercise and advice (n=40); 16 patients received three
strategies (commonly observed combinations included exercise, advice, heat or
lumbar roll); and 10 patients received four strategies (from a combination of exercise,
advice, heat, ice and brace). Five patients were not observed to receive a self-

management strategy.
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By consultation type:

The average number of self-management strategies prescribed in initial consultations
was 2.74 (SD =1.19), and in follow-up consultations was 1.86 (SD =0.80). However,
there was no statistically significant association between consultation type (initial
versus follow-up) and number of self-management strategies prescribed when
controlling for injury location, time spent prescribing self-management strategies and

overall consultation time (IRR = 0.86, p=0.29).
By injury location:

When broken down by injury location, the five patients who were not prescribed a
self-management strategy, all had attended for physiotherapy of their lower back,
(Table 1.2). All three patients who attended for physiotherapy of their upper back
received only one self-management strategy (exercise). The largest number of
prescribed self-management strategies were to patients attending for treatment of

knee, lower back and neck issues (n=4).

When injury locations were grouped into three body regions (lower limb, spine and
upper limb), the average number of self-management strategies prescribed to
individuals being treated for lower limb injuries was 2.29 (SD = 1.14), for injuries to
the spine was 2.01 (SD = 1.09), and injuries to upper limbs was 2.62 (SD = 0.52).
Despite these observations, there was no statistically significant association between
the number of self-management strategies and injury location (lower limb [reference
category], spine [IRR = 0.85, p = 0.14], upper limb [IRR = 1.22, p = 0.08]) when
controlling for consultation type (initial versus follow-up), and overall consultation

time.
Time spent on self-management strategies:

The overall length of consultation time varied from 60 minutes for an initial
consultation down to 17 minutes for a follow-up consultation, with consultations
being an average of 26 minutes long (SD = 9.22 ). Table 1.2 shows that overall; an
average of 5.80 minutes per consultation was spent on self-management strategies
(22% of total consultation time). The mean consultation time spent per strategy was
2.71 minutes. When patients were prescribed exercises only (n = 32), physiotherapists

spent a mean time of 4.23 minutes prescribing exercises to their patients. However,



when physiotherapists prescribed exercise in combination with one or more self-

management strategy, the total mean time physiotherapists spent on self-

management strategies was 6.53 minutes (including the time spent to prescribe the

exercises).

Table 1.2: Time spent on self-management strategies; number of prescribed self-

management strategies; and time spent per self-management strategy (by injury

location and overall).

Location of Time (minutes) Number of self- Time (minutes)

injury spent on self- management spent per self-
management strategies provided management

strategies Mean (range) strategy

Mean (range) Mean

Ankle 4.3 (4-5) 1.7 (1-2) 2.5

Knee 5.9 (2-10) 2.7 (1-4) 2.2

Hip 6.5 (1-15) 1.5(1-3) 4.3

Lower back 6.1 (0-30) 1.9 (0-4) 3.2

Upper back 1.0(1) 1.0(1) 1.0

Neck 5.9 (1-15) 2.1(1-4) 2.8

Shoulder 4.8 (1-13) 2.4 (2-3) 2.0

Elbow 4.0 (4) 3.0 (3) 1.3

Overall 5.8 (0-30) 2.0 (0-4) 2.7

By consultation type:

The observed consultation time that physiotherapists spent prescribing self-

management strategies varied greatly between patients. One physiotherapist was

observed to spend 30 minutes (or 50% of total consultation time) of an initial

consultation prescribing self-management strategies. The least amount of time spent

prescribing a self-management strategy in an initial consultation was one minute (3%

of total consultation time). During follow-up consultations, the most amount of time

observed on self-management strategies was 15 minutes (50% of consultation time);

with the least being 0 minutes (0% of consultation time). However, on average
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physiotherapists spent approximately 9.31 minutes (SD = 7.91) on self-management
strategies during an initial consultation (25% of the total consultation time) and 5.10
minutes (SD = 3.89) during a follow-up consultation (21% of total consultation time).
Results from the Gamma regression model indicated that there was no statistically
significant association between consultation type (initial versus follow-up) and the
fraction of time spent on self-management strategies, when controlling for injury
location (a 14% increase in the fraction of time spent on prescription of self-

management plans for physiotherapists, p=0.43).
By injury location:

Table 1.2 shows the mean amount of consultation time spent on self-management
strategies overall and per strategy for each injury location. When considering self-
management prescription time allocations by injury location, the most amount of
time spent per strategy was with patients presenting with hip injuries, where
physiotherapists spent over four minutes per strategy; these patients also received a
small number of strategies (three patients received exercise only and one patient
received exercise and advice). Patients presenting with injuries of their upper back

received only one minute of exercise prescription prescribing the patient exercise.

When injury locations were grouped into three body regions the amount of
consultation time spent on self-management strategies for lower limb injuries was
6.23 minutes (SD = 3.20), for injuries to the spine was 5.81 minutes (SD = 5.54), and
injuries to upper limbs was 4.71 minutes (SD = 3.39). Despite these observations,
there was no statistically significant association between injury location (lower limb
[reference category], spine [p = 0.25], upper limb [p = 0.20]) and the amount of
consultation time spent on self-management strategies when controlling for

consultation type (initial versus follow-up).
Discussion

Clinical practice requires a complex interplay between experience and training,
research, guidelines and judgement; and should not only be informed by randomised
controlled trials, but also by pragmatically designed studies that better reflect real-life

clinical practice (19). Our data were derived from clinical observations, and is
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therefore more likely to reflect real world physiotherapist-patient consultations

compared to self-reported surveys which can be subject to reporting bias (8, 20).

An overwhelming majority of patients (96%) received a self-management strategy,
with physiotherapists observed to prescribe from a range of nine different strategies
to their patients. This prescribed range has been supported to varying degrees in the
literature, with exercise and heat commonly being prescribed to patients with lower
back pain (21); as well as advice (11), splints (22), heel lifts (23), ice (24) and braces
(10). Given the range and frequency of self-management prescription by
physiotherapists in past research (16) and the current study, it could be argued that
physiotherapists consider self-management strategies to be an important part of the

overall patient treatment plan.

Exercise was prescribed in 93% of consultations indicating that it has a central role in
physiotherapy practice. All patients in our study, regardless of injury location, were
given home exercise with the exception of eight patients with lower back or knee
injuries. Thirty-two patients (28%) were prescribed exercise only. This observation is
not unexpected given that research relating to the effectiveness of home exercise is

abundant (25-30).

Advice was the second most observed strategy followed by the use of heat. Advice
has been self-reported by physiotherapists as the most commonly prescribed
supplement to clinic-based care for patients with back pain (11). The observed
frequency of heat versus ice may be more related to the chronicity of the injury
although time since injury was not recorded. Least commonly prescribed self-

management strategies were self-mobilisation, self-taping and self-massage.

It is encouraging that physiotherapists are integrating the prescription of self-
management strategies into routine practice, particularly given the presence of
supportive research regarding the effectiveness of a number of strategies (9).
However, more high-quality research is needed to support the effectiveness of a
number of strategies; in particular physiotherapeutic advice, which can vary in
content between clinicians. Therefore, although self-management strategies could be
considered an important treatment adjunct, clinicians should refer to injury location-
specific best-practice evidence when prescribing self-management strategies to their

patients.



In our study, patients received a mean of two self-management strategies per
observed consultation, most commonly in the form of exercise and advice. This
number of strategies is supported by a qualitative study on patients with chronic low
back pain (21). However, 26 patients received three or more self-management
strategies most commonly in the form of exercise, advice and heat. Patients attending
for physiotherapy of their neck and lower back received the greatest range of self-
management strategies. The effectiveness of a range of management approaches for

these injury locations has been reported (31-33).

Patients were observed to receive more self-management strategies during an initial
consultation (n = 2.74) compared with a follow-up consultation (n = 1.86). The clinical
rationale for this might be to provide patients with a larger number of self-
management strategies at the outset of treatment to facilitate patient recovery.
However, when multiple treatment approaches are used concurrently it can be
difficult to determine which one/s have been effective. The provision of multiple
strategies may also have implications for patient adherence, particularly when a
patient may already be overwhelmed with other information related to their injury
and prognosis. There is evidence that providing more complex information results in
poorer recall of information provided in healthcare consultations (34, 35). This
suggests that providing multiple self-management strategies may adversely impact on

recall, and hence, adherence to the prescribed strategies.

Physiotherapists spent a mean time of 5.80 minutes on self-management strategies
(inclusive of initial and follow-up consultations). This represents a mean of 22% of
consultation time. However, the adequacy of this time might vary depending on the
whether the physiotherapist has prescribed the strategy before; how complex the
strategy is and whether the patient understands what they are being asked to do. A
systematic review of interventions to aid patient adherence to physiotherapist
prescribed self-management strategies reported a mean rate of adherence of 67%
(15). It would be interesting to explore whether patient adherence is impacted by the
number of prescribed strategies and the overall time physiotherapists spend
prescribing self-management strategies during a physiotherapist-patient consultation.
In our study, patients attending for treatment of knee injuries were prescribed

approximately three self-management strategies each (above the overall study mean)
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with physiotherapists spending about two minutes per strategy (below the overall
study mean). This suggests that clinicians need to be careful that quantity of self-
management prescription does not adversely impact on overall prescription time; as
this may potentially diminish the quality of self-management prescription, potentially

impacting on treatment plan adherence and outcomes.

It has been reported that the more individual exercises contained within an exercise
program, the less patients are likely to adhere to them (35). Therefore, the same
might be true of the number of individual self-management strategies prescribed.
Although the relationship between time spent on prescribing self-management
strategies and patient adherence and outcomes has not been explored in
physiotherapy, there is research into information provision from other areas of
healthcare practice suggesting that “less may be more”. General practice consultation
time has been reported as averaging between 18-23 minutes (36), which is not
dissimilar to physiotherapy. Research suggests that general practitioners with longer
consultation times prescribe less; offer more advice on lifestyle and other health
promoting activities, and that longer consultation time is associated with a range of
better patient outcomes (37). Therefore, it may be more appropriate for
physiotherapists and other healthcare professionals to prescribe fewer self-
management strategies and spend more time on promoting adherence to a single

strategy to encourage optimisation of patient outcomes.
Limitations:

Although this observational study is novel in researching physiotherapist use of
prescribed self-management strategies in private practice settings, some limitations
exist. Generalisability may have been limited by patients only being recruited from
four private physiotherapy practices in two Australian cities. A consecutive sample of
patients was utilised to reduce selection bias; however, some bias is still present due
to convenience sampling. As with any observational research, it is possible that
physiotherapists and patients altered their behaviour due to the presence of the
researcher. The researcher did, however, attempt to minimise this bias by providing
minimal details about the study’s aims to both physiotherapists and patients during

recruitment.
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Research Implications:

Given the frequency with which self-management strategies are prescribed, more
research is required to support the efficacy of these strategies. The allocation of
consultation time to self-management prescription and its impact on patient

adherence and outcome also requires further investigation.
Conclusion:

Australian private practice physiotherapists were observed to regularly prescribe self-
management strategies to their patients; most frequently in the form of exercise and
advice. The largest range of strategies was prescribed for patients presenting with
neck and lower back injuries (the most commonly treated patient injury areas). These
results suggest that self-management strategies such as exercise, advice and the use
of heat/ ice are considered an important treatment adjunct to in-clinic care. However,
clinicians should reflect on which self-management strategy is the most appropriate
for each patient based on individual need, and allocate consultation time

appropriately to maximise patient adherence and treatment outcomes.
Practice implications:

Physiotherapists and other healthcare professionals, in their pursuit of evidence-
based practice, should critically evaluate their clinical decisions regarding patient self-
management strategies. Clinicians need to ensure that they are selecting the most
appropriate strategy for each patient based on empirical research findings and be
encouraged to consider a number of factors when determining how many strategies
to prescribe. This may include whether prescription of multiple strategies will result in
poorer adherence and hence compromise patient outcomes. Clinicians also need to
reflect on the most appropriate use of patient consultation time when prescribing
self-management strategies given that there are other competing priorities such as
assessment and ‘hands-on’ treatment. Physiotherapists and other healthcare
professionals should be encouraged to invest time in prescribing self-management as

an extension to in-clinic treatment whereby potentially improving patient outcomes.
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Physiotherapists’ perceptions of patient adherence to prescribed self-management

strategies: a cross-sectional survey of Australian physiotherapists

Paper one demonstrated that the prescription of self-management strategies is a core
component of physiotherapy in Australian private practice settings. However, self-
management strategies can only be effective if patients adhere to them. Exploring the
views and attitudes of clinical physiotherapists towards patient self-management and
levels of patient adherence is an important foundation on which to build future research
studies. Physiotherapists may be more likely to incorporate adherence aiding
interventions into routine patient care if they perceive adherence to be an issue based on
past and current experience. However, limited research reporting physiotherapists’

perceptions on patient adherence to prescribed self-management currently exists.

Paper two, a cross-sectional survey of practicing physiotherapists aimed to assess
physiotherapists’ perceptions regarding the importance of patient adherence to
physiotherapist prescribed self-management strategies in improving patient outcomes;
rate of patient adherence to a physiotherapist prescribed self-management strategy
encountered in their practice; importance of methods employed to increase patient
adherence to a physiotherapist prescribed self-management strategy and the barriers to

employing methods to aid adherence.
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Physiotherapists’ perceptions of patient adherence to prescribed self- management

strategies: A cross-sectional survey of Australian physiotherapists.
Abstract

Purpose: Physiotherapists often prescribe self-management strategies for their patients.
However, the effectiveness of these strategies in improving patient outcome is related
to the rate of patient adherence. The aims of this study were to explore
physiotherapists’ views on the importance and perceived rates of patient adherence to
physiotherapist prescribed self-management strategies; the perceived importance of
methods physiotherapists can employ to aid patient adherence and the barriers to

employing these methods.

Method: A cross-sectional web-based survey was emailed to 808 physiotherapist
members of the Australian Physiotherapy Association. To maximise response rates, two

reminder emails were utilised.

Results: In total 352 physiotherapists completed the survey (response rate 44%). A
majority of physiotherapists (89%) believed that patient self-management strategies
were important in improving patient outcomes; however, the mean perceived rate of
patient adherence across all strategies was only 67%. Physiotherapists reported that
there were a number of important methods which can be employed to aid patient
adherence such as providing patient education and allowing time for patient practice;

with minimal perceived barriers to employing these methods.

Conclusions: Results indicate that physiotherapists perceive that patient outcomes can
be positively impacted by patient adherence to a range of self-management strategies.
Physiotherapists should be encouraged to implement into their routine clinical practice

evidence-based methods to aid patient adherence.

Key words: Patient compliance, self-care, physical therapy, physiotherapy, survey,

Australia
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Background

The World Confederation for Physical Therapy state that physiotherapists are required
to make recommendations for patient self-management (1). Self-management refers to
“the ability of the individual, in conjunction with family, community, and healthcare
professionals, to manage symptoms, treatments, lifestyle changes, and psychosocial,
cultural, and spiritual consequences of health conditions” p.261 (2). Physiotherapist
prescribed self-management strategies including exercise can contribute to improved

patient outcomes (3, 4).

A review of motor accident insurance data reported that the median number of
physiotherapy services for whiplash patients was 15 consultations (5). Therefore,
frequent contact with patients ideally place physiotherapists to initiate and follow-up
with patients regarding their own role in injury management. It has been suggested that
physiotherapists should encourage self-management early in the rehabilitative process
to reduce treatment dependency (5). However, if evidence-based self-management

strategies are to improve treatment outcomes, patients must adhere to them (6-9).

Adherence refers to “ the extent to which a person’s behaviour... corresponds with
agreed recommendations from a healthcare provider” (10). The impact of poor
treatment adherence is considered an important issue across a number of healthcare
disciplines which includes physiotherapy (6). Systematic reviews have suggested that
only 30-67% of patients were completely adherent to their home physiotherapy

programmes (8, 11).

A further systematic review identified a range of factors which may influence adherence
including: the lack of positive feedback from the therapist; low patient self-efficacy;
presence of depression; poor social support or activity and; greater number of perceived
barriers to adherence (12). The authors concluded that physiotherapists should be
concerned about the attitudes, beliefs and barriers facing their patients and act
collaboratively with them to design realistic treatment plans which are customised to
patients’ life circumstances (12). Due to the multi-dimensional nature of non-adherence,
the interventions to improve patient adherence with physiotherapy treatment are likely
to be broad in spectrum (6). Therefore, physiotherapists should be aware of a wide

range of interventions which may help to optimise patient adherence (6, 8).
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Self-management strategies prescribed by physiotherapists include advice, exercise,
knee and elbow braces, taping and orthotics (4, 13-15). However, there is a paucity of
research examining physiotherapists’ perceptions of the importance of self-
management strategies in improving patient outcomes and the impact of poor patient
adherence. Unless physiotherapists perceive self-management strategies to be an
important treatment adjunct and consider patient adherence to be an essential
outcome determinant then the results of adherence research may be of little value

clinically.
The aims of this study were to assess physiotherapists’ perceptions regarding the:

1. Importance of patient adherence to physiotherapist prescribed self-

management strategies in improving patient outcomes;

2. Rate of patient adherence to a physiotherapist prescribed self-management

strategy encountered in their practice;

3. Importance of methods employed to increase patient adherence to a

physiotherapist prescribed self-management strategy and the;
4. Barriers to employing methods to aid adherence.
Methods
Study Design

We conducted a cross sectional web-based survey among practising physiotherapist
members of the Australian Physiotherapy Association (APA). Ethics approval for the
survey was granted through the University of Newcastle, (Australia), Human Research

Ethics Committee.
Participants

The APA ‘find a physio’ web-link was used to identify potential participants (available at:

http://www.physiotherapy.asn.au/apawcm/controls/findaphysio.aspx.). The APA is a

national, professional organisation representing the interests of physiotherapists within

Australia which maintains a publicly accessible electronic database of physiotherapists.

Previous national survey research has accessed representative samples of

physiotherapists via the professional registration databases associated with state-based

57


http://www.physiotherapy.asn.au/apawcm/controls/findaphysio.aspx

physiotherapy boards in Australia (16). With the recent move to a single national
Physiotherapy Board of Australia (PhysioBA), accessing member mailing lists or initiating
survey delivery through the PhysioBA now breaches privacy regulations. These changing
administrative processes mean that, alternative approaches to accessing representative
views of physiotherapists were required in Australia (17). Survey distribution through
the professional association, APA, was seen as a way forward (18). Eligible
physiotherapists included any physiotherapist regardless of scope of practice, who were
located within 150km radius of each Australian state and territory capital city. These
parameters were chosen to locate the broadest range of listed members, with the
minimal inputs required by the search engine being postcode, state/territory and radius.
We selected the post code for the capital city (to make this uniform across all states/
territories) and 150km was the furthest radius that was accepted by the search engine.
Eligible physiotherapists were also required to work clinically more than 15 hours during

an average week, and who had an adult caseload of 80% or greater.
Materials

An electronic survey method was developed for this study based on response rates of
previous electronic survey studies (14, 19, 20). A survey method was used in preference
to focus groups or interviews to capture the views of a large nationally representative

sample of physiotherapists (21, 22).

The survey questions were identified and developed by a team of health professionals
experienced in health behaviour research, including survey studies (23-25). The survey
was then pilot tested for acceptability and feasibility using an expert panel of health
behaviour researchers and physiotherapists before the final survey was sent to

participants.

The survey included socio- demographic questions and a number of additional questions

regarding:

Perceived importance of self-management strategies. Physiotherapists were asked to
indicate the extent to which they agreed or disagreed with statements about the

perceived importance of patient self-management strategies (including exercise, self-
taping, removable bracing and advice). Physiotherapists responded using a four point

Likert scale (strongly agree, agree, disagree, strongly disagree).
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Perceived adherence: Physiotherapists were asked to consider the last 10 patients to
whom they prescribed exercise; self-taping; removable bracing; advice. They were then
asked how many of these 10 patients they believed had adhered to more than 80% of
this strategy (response options included; 0 to 10; or ‘have never prescribed this

strategy’).

Perceived importance of factors that affect adherence: Physiotherapists were provided
with a list of factors which may affect patient adherence including patient
characteristics, modifiable and non-modifiable; physiotherapist characteristics;
characteristics of the self-management strategy; and social factors. Physiotherapists
were then asked to rank these factors in order of importance (1 as most important and 5

as least important).

Perceived importance of methods used to aid patient adherence: Physiotherapists were
provided with a list of methods to aid patient adherence including patient education,
individualising the self-management strategy, patient practise, monitoring of adherence,
social support, professional support and communication. Physiotherapists were then
asked to rank these factors in order of importance (from 1 most important to 8 least

important).

Perceived barriers to employing methods to aid patient adherence: Physiotherapists
were provided with a list of statements such as “l don’t have enough time to assess
patient adherence”; “I have limited access to resources such as patient education
materials”; Physiotherapists were asked to indicate the extent to which they agreed or
disagreed with these statements using a four point Likert scale (strongly agree, agree,
disagree, strongly disagree). A four point Likert scale (without a middle ‘neutral’ option)
was used in preference to a five point scale in order to minimise neutral opinions; this

technique is sometimes referred to as a ‘forced choice’ scale (26).
Procedure

The APA, ‘find a physio” web-link was used to generate a list of potentially eligible
physiotherapists that included their practice name, telephone number and e-mail
address. Physiotherapists were contacted via e-mail to request completion of an online
survey. The e-mail included a participant information statement with a web-link to the

survey. Submitting the survey implied informed consent. All responses were
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anonymous. The invitation e-mail was followed by two blanket reminder emails sent at
two and four weeks after the initial contact. Participants could request a paper based

survey if preferred.
Data analysis

Data analysis was conducted using the statistical software package, Stata® 14 (USA).
Descriptive statistics (proportions and means) were calculated for the survey sample
socio-demographics, and compared to Australian physiotherapy workforce data using

one sample Pearson’s chi-square tests.

“Agree” and “Strongly agree” responses to the closed questions of the survey were
combined and reported as frequencies and percentages with 95% confidence intervals

(95%Cl).

Rank order data are reported as frequency and percentage (95%Cl) of first rank, and the
mean score of importance (calculated by the overall total number of points awarded per

item divided by the number of responses).
Results
Response rate

Of the 2261 physiotherapists who met the initial geographical inclusion criteria 1250
were excluded; 524 physiotherapists had no e-mail address listed; 221 physiotherapists
were listed more than once due to working at two or more practices; and 505 who only
had practice/ generic e-mail addresses listed. Therefore, in total 1011 physiotherapists
were e-mailed an invitation to complete the survey. Of these, 203 e-mails were returned
as undeliverable. Three hundred and fifty four physiotherapists returned surveys of
which 352 were completed (response rate 44%). The first two questions of the survey
were screening questions to exclude those physiotherapists who did not meet the
study’s inclusion criteria. Twenty-eight physiotherapists were excluded because they did
not work clinically more than 15 hours per week; and 26 physiotherapists were excluded
because adult patients did not represent more than 80% of their clinical case load.

Therefore, 298 completed surveys were included in the data analysis.
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Physiotherapist sample

Survey respondents had a similar socio-demographic profile to national physiotherapist
workforce data collated by the Physiotherapy Board of Australia (27) and Health
Workforce Australia (28) with respect to gender, domestic physiotherapy qualification
and distribution of survey respondents from each state and territory (Table 2.1).
However, compared to national data, a larger percentage of the survey respondents had

post-graduate qualifications and worked in a metropolitan private practice.
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Table 2.1: Comparison of socio-demographic characteristics of physiotherapist survey

sample (n=352) to Australian physiotherapy workforce datasets

Survey Dataset source, date One-sample Pearson
sample chi square
HWA, | PhysioBA, | APA, Coefficient | p value
2012
2014 2014
% female 64% 69% 69% 69% 0.004 0.948
% working > 15 92% - - 87% 0.011 0.916
hrs/week
Mean years 21-30 - - - - -
since years
qualification
% graduated 82% 85% - 85% 0.028 0.866
Australia
% with post- 48% 22% - 25% 0.168 0.681
graduate
qualifications
% working in 81% 41% 37% 63% 0.770 0.380
private practice
State/territories:
NSW 28% 29% 29% - 0.064 1.000
Vic 20% 26% 25%
Qld 19% 19% 15%
SA 12% 8% 8%
WA 13% 12% 12%
Tas 4% 2% 2%
NT 2% 1% 1%
ACT 2% 2% 2%
Not stated 4%
% metropolitan 95% 80% - 85% 0.160 0.689




NB. The survey data was compared to data collected by the Physiotherapy Board of
Australia (PhysioBA)(27), however, where this data was unavailable, data was compared
to Health Workforce Australia (HWA) (28) or in the case of working hours to the

Australian Physiotherapy Association (APA) (29) data.

Key: — represents data that was not available from this source.

Perceived importance of patient adherence to physiotherapist prescribed self-

management strategies and the perceived rate of adherence.

More than 89% (95%CI 83-95%) of physiotherapists strongly agreed or agreed that
adhering to physiotherapist prescribed self-management strategies was important in
positively influencing patient outcomes (Table 2.2). Physiotherapists were invited to add
any additional self-management strategies which they felt also positively impacted on
treatment outcomes. Responses included self-massage (n=2), postural advice (n=5),
cognitive-behavioural advice (n=1), walking/ general fitness programs (n=4), follow up
management (n=1), weight management (n=1), increasing physical activity (n=1), group

exercise (n=1) and other general well-being programs (n=2).

The mean perceived rate of patient adherence for exercise programs was 70% (95%Cl
61-79%), self-taping was 64% (95%Cl 55-73%), removable braces was 75% (95%Cl 67-
83%) and following advice was 58% (95%Cl| 48-68%).
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Table 2.2: Frequency and percentage of physiotherapists who agree or strongly agree

that treatment outcomes can be positively impacted by patient adherence to a range of

physiotherapist prescribed self-management strategies (n=298).

Treatment outcomes can be positively impacted | Frequency Percentage
by patients adhering to: (n) (95%Cl)
Independent exercise programs 295 99%

(97-100%)
Independent self-taping 265 89%

83-95%)
Use of removable bracing 283 95%

(91-99%)
Verbal or written advice 292 98%

(95-100%)

Physiotherapists ranked in order of importance, factors which they perceived as

determining patient adherence to physiotherapist-prescribed self-management

strategies. Table 2.3 presents the frequency with which each factor was ranked as the

most important. Modifiable patient characteristics were endorsed by the largest

proportion of physiotherapists as the most important, followed by physiotherapist

characteristics, characteristics of the self-management strategy and social factors

including family support. Physiotherapists perceived non-modifiable patient

characteristics to be the least important factor determining patient adherence to

physiotherapist-prescribed self-management strategies.
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Table 2.3: Physiotherapists’ (n = 298) perceptions of the most important characteristic

determining patient adherence to physiotherapist prescribed self-management

strategies; listed by first rank frequency and percentage; and overall mean rank of

importance out of 5.

Characteristics determining patient
adherence to physiotherapist
prescribed self-management
strategies

Frequency

(n)

Percentage

(95%Cl)

Overall
mean rank
of
importance

Patient characteristics — modifiable:

including self-motivation, self-
confidence, belief the exercises will
help, willingness to exercise

98

33%

(23-43%)

2.2

Physiotherapist characteristics:

Including communication skills, use
of reminders, time devoted to
prescribing strategy, monitoring of
adherence, skill and knowledge of
physiotherapist

95

32%

(23-41%)

2.3

Characteristics of the self-
management strategy:

including ease to complete,
individualised to patient, lack of pain
when completing, flexibility of
strategy

63

21%

(16-26%)

2.7

Social factors:

Including emotional support /
encouragement from family /
friends, work place support,
assistance with household tasks (if
needed) from family/ friends

24

8%

(7-9%)

3.6

Patient characteristics — non-
modifiable:

Including age, gender, ethnicity,
presence of co-morbidities

18

6%

(5-7%)

4.1

Note: 1 is considered most important and 5 is considered least important.
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Perceived importance of methods employed to increase patient adherence to a

physiotherapist prescribed self-management strategy.

Physiotherapists ranked in order of importance methods to improve patient adherence

to physiotherapist-prescribed self-management strategies (Table 2.4). It was perceived

that the more important methods included individualising the self-management strategy

to the patient; providing patient education including clear rationale for the strategy, and

practising the strategy within the consultation.

Table 2.4: Physiotherapists’ perceptions (n=298) of the most important method for

aiding patient adherence to physiotherapist prescribed self-management strategies;

listed by first rank frequency and percentage; and overall mean rank of importance out

of 8.
Methods to aid patient adherence to | Frequency | Percentage | Overall
physiotherapist prescribed self- mean rank
. (n) (95%Cl)
management strategies of
importance
Individualising the self-management 125 42% 2.2
strategy to the patient (e.g. reduction
strategy to the patient {e.g. re (30-54%)
in complexity, tailoring to patient
lifestyle, modification for pain
response, individually tailored
information)
Providing patient education (either 86 29% 2.8
rinted or verbal) including providin

P . ) &P & (21-37%)
clear rationale for the strategy,
expected outcomes, supportive
materials or links to additional
information
Practising the strategies within the 57 19% 3.0
consultation including physiotherapist

. . & Phy . P (15-23%)
demonstration, patient practice and
feedback, checking the patient
understands the instructions
Physiotherapist communication skills, 12 4% 3.8
including active listening and being

(3-5%)

more empathetic or persuasive with
the patient
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Providing professional support to the 7 2% 4.8
patient including motivational
support/counselling, questioning the
patient about barriers to adherence
and ways to overcome these

(1-3%)

Monitoring of patient adherence, 5 2% 5.4
including use of reminders, follow up
(face to face or via telephone), use of
exercise diaries

(1-3%)

Addressing the general health of the 4 1% 5.8
patient, including referral to GP or
Allied Health colleague regarding
issues which may impact on
adherence such co-morbidities,
medication or diet

(1-2%)

Involvement of the patient’s support 2 1% 6.4
person, such as including them in the
consultation, showing them how to
assist with use of strategy (e.g.
donning/ doffing brace), exercising
alongside the patient.

(1-2%)

Note: 1 is considered most important and 8 is considered least important.

Barriers to employing methods to aid patient adherence.

Almost all physiotherapists [98% (n = 292; 95%Cl 95-100%)] believed that they could
change their patients’ adherence rate. However, 89% (n=265; 95%Cl 83-95%) of
physiotherapists responded that they believed patient adherence was a problem with
their patients and that improving patient adherence was relevant to their clinical

practice (99%- n=295/298; 95%CI 97-100%).

Physiotherapists reported they had time to assess adherence (83%- n=247; 95%CI 76-
90%); time to use methods to aid adherence (82%- n= 244; 95%Cl 74-90%); had
sufficient knowledge/ skills in assessing patient adherence (84%- n=250; 95%Cl 77-91%)
and; employing methods to aid adherence (92%- n=274; 95%Cl 87-97%). All
physiotherapist respondents had access to patient education material (100%- n=298;
95%CI 100%) and 87% reported that their patients received continuity of care by the
same physiotherapist (n=259; 95%Cl| 80-94%).
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Discussion

The principle findings of this national survey provide new evidence that physiotherapists
believe that patient self-management strategies are important, that the rates of
adherence could be improved and that there are a number of methods that

physiotherapists can employ to positively influence patient adherence.

Physiotherapists overwhelmingly agreed that exercise, self-taping, removable braces,
advice and other self-management strategies were important in improving treatment
outcomes. This view is supported by earlier research with regard to exercise (3, 4),

taping (30), removable braces (31) and advice (32).

Although physiotherapists agreed self-management strategies were important, they also
reported less than optimal adherence rates. The perceived mean rate of patient
adherence in this study ranged from 58% for advice to 75% for removable braces. It is
typical of physiotherapy studies to report adherence rates of approximately 67-73% for
exercise (7, 8, 33, 34), with varying rates of adherence for other self-management
strategies including mitten wear in stroke (74%) (35), wearing of heel lifts (38%) (36) and
splinting regimes (33%) (37). A qualitative study on non-adherence to home
physiotherapy programs for osteoarthritis reported that there was a high degree of
concordance between the physiotherapist assessments of adherence with the patient’s
self-report of adherence (38). This suggests that physiotherapists may have a reasonably
accurate perception of the likely level of adherence by their patients. Poor patient
adherence has been linked to poor treatment outcomes (3, 4, 8). Therefore, the
challenge for physiotherapists, who acknowledge less than optimal rates of patient
adherence, is to research methods that they can integrate into clinical practice to aid

adherence.

Poor adherence may be due to a number of factors. Modifiable patient characteristics
such as self-confidence and motivation were the most commonly reported factors
affecting patient adherence in our study. This is supported by a systematic review which
reported that low patient self-efficacy, depression, anxiety, greater perceived number of
barriers to adherence and increased pain levels during exercise all had a negative impact
on patient adherence (12). A qualitative study found that patients with a positive

attitude towards exercise had greater motivation and adherence; while those who
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perceived the self-management strategy as effective were more likely to continue

adhering (38).

Respondents also perceived that physiotherapist characteristics can be an important
influence on patient adherence. This is supported by studies which showed that initial
levels of adherence can relate to the relationship between the patient and
physiotherapist particularly with regard to high levels of trust and a desire not to let the
physiotherapist down (38, 39). It has been suggested that communication which
enhances the physiotherapist-patient relationship is vital for achieving the desired
treatment outcome (40). Therefore, physiotherapists should review the evidence related

to best-practice communication skills.

In addition, other studies have indicated the importance of characteristics of the self-
management strategy in determining adherence. For example, it has been reported that
the most common reasons for non-adherence to exercise and chest clearance
techniques was the time taken to complete the strategy (41, 42). Therefore, it is
important for physiotherapists to consider the characteristics of the self-management
strategy when prescribing this to patients to promote adherence. Physiotherapists and
patients should work collaboratively to evaluate individual considerations, identify
barriers to adherence and design a patient-specific program that is acceptable and

feasible (42).

The survey results indicate that physiotherapists perceive that adherence could be
improved by patient education including clear rationale for the strategy, expected
outcomes and supportive materials. This is supported by a study on patients'
perceptions of self-management of chronic low back pain which reported that the
provision of education and support may improve patients’ ability to self-manage their
condition (43). It was also perceived by a majority of respondents that physiotherapist
characteristics such as their communication skills, time devoted to patient self-
management and expert knowledge were important determinants of patient adherence.
Consistent with this, a systematic review on patient-centred communication identified a
number of communication skills to help clinicians engage better with patients such as
listening more, asking questions and showing sensitivity to patients’ emotional concerns

leading to increased patient participation in their care (44).
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One of the most encouraging findings of our study is that the majority of
physiotherapists do not perceive that a lack of time, limited adherence knowledge,
inability to discuss adherence, lack of continuity of care or limited resources as barriers
to implementing methods to aid adherence. Physiotherapists overwhelmingly perceived
that they could alter their patient’s ability to adhere and that it is relevant to
physiotherapy practice. However, given that a majority of physiotherapists surveyed
responded that adherence is a problem with their patients’ further research is needed
to investigate whether methods to improve adherence are being implemented, and if

so, why these are not positively influencing adherence.
Limitations

The main limitations of our study relate to sampling methods. We acknowledge that the
survey distribution method excluded physiotherapists who were not members of the
APA or with a listed e-mail address. The inclusion criteria may have restricted access to
physiotherapists working in more rural locations. We were prevented on collecting data
regarding non-responders due to limitations respecting the anonymity of the survey
responders. However, we examined sample representativeness by comparing our survey
sample with Australian workforce data from a range of sources (Table 2.1). The
generalisability of results may be limited due to the majority of respondents being
employed in a metropolitan area and almost half having post graduate qualifications. In
addition, due to the percentage of APA members working in private practice (Table 2.1)
the data is slightly skewed towards the perceptions of private physiotherapy
practitioners (although this was not statistically significant). Although we did not assess
participants’ scope of practice, given that the majority of the physiotherapists worked in
private practice, it is likely that a large proportion of the sample worked in the
treatment of musculoskeletal injuries, rather than cardio-respiratory or neurological

conditions.
Conclusions

Results suggest physiotherapists perceive that patient outcomes can be positively
impacted by patient adherence to a range of self-management strategies. However,
physiotherapists perceive that the rates of patient adherence could be improved.
Therefore, physiotherapists should be encouraged to assess patient adherence and

implement evidence-based methods to aid adherence during routine clinical practice.
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This survey provides a good foundation in which future adherence research can be

developed.
Implications for physiotherapy practice

The results of our survey provide new evidence that physiotherapists do consider a
range of patient self-management strategies as important for improving patient
treatment outcomes. However, the effectiveness of these strategies is dependent on
patient adherence. Physiotherapists in our study perceive that patient rates of
adherence could be improved which adds further support that clinical physiotherapists
should review and incorporate best-practice adherence research into practice. These
findings are consistent with a critical review on patient adherence which concluded that
the assessment of patient adherence should be integrated into routine clinical practice
(9). Physiotherapists should assess patients for barriers to adherence related to
modifiable patient characteristics such as motivation and willingness to carry out the
self-management strategy; as well as those related to the self-management strategy
itself so that patients can easily incorporate it into their everyday lifestyles.
Physiotherapists may be able to positively influence patient adherence by using
methods to aid adherence such as patient education, supportive written material, and
professional support in addition to the use of good communication skills and
motivational techniques. If physiotherapists can adopt a collaborative approach with
their patients to address barriers to adherence, patients may be more able to adhere

leading to improved patient outcomes.
Implications for physiotherapy research

Further research should focus on the extent to which physiotherapists address patient
adherence to self-management strategies during routine patient consultations, to
investigate whether there is consistency between the perceptions of physiotherapists as
reported in our study and what physiotherapists actually do in practice. Research into
medicine adherence has indicated that patient adherence can be aided by using a frank,
non-judgemental and open approach to asking about adherence; acknowledging how
common non-adherence is; exploring barriers and facilitators to adherence; providing
verbal and written evidence-based information without medical jargon; tailoring
communication to suit the patient’s preferences for the quantity and style of

communication; and a patient-centred approach with shared decision making as well as
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recognising that patient’s decisions may ultimately not be in accord with medical
recommendations (45, 46). Given the positive attitudes towards methods to aid
adherence demonstrated in this study, there is a need to examine the extent to which
such methods are effective in physiotherapy practice, and whether or not they are used

routinely by physiotherapists.
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Predictors of high levels of patient-reported adherence to physiotherapist-prescribed

self-management strategies

Paper one demonstrated that physiotherapists regularly prescribe self-management
strategies to their patients in private practice. Results of paper two indicated that
physiotherapists perceive that patient adherence to prescribed self-management
strategies is important for improving patient outcomes, but that patient adherence
levels are sub-optimal. Studies which explore predictors of adherence can make a useful
contribution to the physiotherapy literature. The long term clinical success of a self-
management strategy can be adversely affected by poor patient adherence. Therefore
exploring modifiable and non-modifiable predictors of patient adherence can assist in

the development of adherence aiding interventions.

A number of studies have looked at predictors of adherence to exercise using very
specific patient populations but no published studies were located which examined
predictors of high levels of adherence to all self-management strategies prescribed in
Australian private practice. Additionally, no studies have focused on physiotherapist,
consultation and prescription characteristics associated with higher adherence levels.
Paper three aimed to address this gap by exploring the level of patient-reported
adherence to physiotherapist-prescribed self-management strategies and the extent to
which patient, physiotherapist, consultation and prescription characteristics are

associated with high levels of adherence to these strategies.
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Predictors of high levels of patient-reported adherence to physiotherapist-prescribed

self-management strategies
Abstract

Objective To explore the level of patient-reported adherence to physiotherapist-
prescribed self-management strategies in private practice, and the extent to which
patient, physiotherapist, consultation and prescription characteristics are associated

with high levels of adherence to these prescribed strategies.

Design and setting Cross-sectional observational study of 14 physiotherapists from four

private practices involving a consecutive sample of 113 patients.

Methods Data were collected in two stages. The first stage involved a research
physiotherapist observing one physiotherapist-patient consultation per patient to
collect data related to physiotherapist prescription of self-management strategies. The
second stage involved a follow-up telephone interview with each patient within 10-14
days of the observed consultation to record the patient-reported level of adherence to

each prescribed strategy.

Results Prescribed strategies where physiotherapists were observed to ask patients to
repeat the details of the self-management plan, were 6.54 times (95% Cl 2.91-14.98)
more likely to be highly adhered to then strategies where the physiotherapist did not do
this. In addition, prescribed strategies which were accompanied by printed information
were 2.73 times (95% Cl 1.24-6.00) more likely to be highly adhered to than strategies
which were not. Advice (OR = 0.18; 95% Cl 0.08-0.40) and other self-management
strategies (OR = 0.30; 95% Cl 0.12-0.78) were less likely to be highly adhered to when

compared to home-based exercise programs.

Conclusion To improve patient-reported adherence to physiotherapist-prescribed self-
management strategies, physiotherapists should be encouraged to provide
supplementary printed information and ask the patient to repeat the details of the

prescribed strategy.

Keywords Compliance, rehabilitation, exercise, physical therapy
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Introduction

Patient self-management is an important component of physiotherapy practice (1, 2);
with high levels of patient adherence linked to improved patient outcomes (3-5). Patient
adherence has been defined as the extent to which a patient’s behaviour corresponds to

agreed clinical recommendations (3).

Studies consistently show that patient adherence to physiotherapist-prescribed self-
management strategies, particularly home-based exercises, is sub-optimal (6-9). A
recent systematic review of interventions to aid patient adherence to physiotherapist-
prescribed self-management strategies reported a mean level of adherence of 67%; with

levels across the included studies ranging from 33-93% (10).

Descriptive studies may identify factors which are associated with higher levels of
adherence which can be used to inform the development of adherence aiding
interventions. There is, however, a paucity of physiotherapy research exploring the
extent to which patient, physiotherapist, consultation and prescription characteristics
are associated with adherence to physiotherapist-prescribed self-management
strategies in private practice. Previous studies have reported on predictors of adherence
to either exercise only (11, 12) or have been restricted to very specific patient
populations such as patients with: cystic fibrosis (13), meniscal tears and osteoarthritis

(11), bronchiectasis (14), back pain (15) or urinary incontinence (12, 16).

A number of patient characteristics have been associated with high levels of adherence
to self-management, these include the increasing age of the patient (11, 14) and male
gender (15). Studies suggest that patients are more likely to adhere when they view
their health problem as more severe (17, 18). Therefore, the reason or method of
referral for patients’ initial attendance for physiotherapy may have an association with
high levels of adherence. Patients may be more likely to adhere during the early stages
of commencing physiotherapy (15), with long-term adherence being acknowledged as

more of a challenge than short-term adherence (19-21).

One study suggested that physiotherapists with post-graduate qualifications
(physiotherapist characteristic) were more likely to report on the use of back pain
guidelines which include self-management recommendations to inform clinical decisions

(22). However, research is lacking whether there is any association between possession
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of a post-graduate physiotherapy qualification and high levels of patient adherence.
Prescription characteristics such as the methods physiotherapists use when prescribing
self-management strategies to their patients are potentially modifiable. These methods
may include the physiotherapist providing a rationale for why the patient should
complete the strategy at home, giving patients information on when and how to
complete the strategy and asking the patient about barriers to adherence (18).
However, no studies were located which investigated the association between these
characteristics and patient adherence to physiotherapist-prescribed self-management

strategies in private practice.

Previous studies have investigated self-management adherence at the patient level (11,
12, 14). For example, patients with bronchiectasis were considered adherent to airway
clearance if they self-reported completing more than 80% of this strategy (14). However,
patients are often prescribed more than one self-management strategy during their
course of physiotherapy (6, 23), and thus may report different levels of adherence to
different strategies. Examining adherence at strategy level may provide important
insight into how physiotherapists can develop adherence aiding skills which focus on the
strategy rather than the patient. This distinction is important because physiotherapists
have greater control over the strategy they prescribe as opposed to the patient they

prescribe them to.
This study aims to bridge these gaps by exploring the:

1. Level of patient-reported adherence to physiotherapist-prescribed self-

management strategies in private practice, and;

2. Extent to which patient, physiotherapist, consultation and prescription
characteristics are associated with patient-reported high levels of adherence to

physiotherapist-prescribed self-management strategies.
Method
Study design and setting

This cross-sectional study was undertaken in physiotherapy private practices in two
states within Australia. Observational data were collected during physiotherapist-patient

consultations, with each patient participant also completing a telephone interview

82



approximately 10-14 days after their consultation was observed. More details regarding
this study can be found in a related study previously published [2]. This study is reported
in line with the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines (24). Ethics approval was granted through the University of
Newcastle (Australia) Human Research Ethics Committee (reference number H-2015-

0030).
Participants

Physiotherapists: The Australian Physiotherapy Association ‘find a physio’ web link was
used to locate practising physiotherapists working privately within 50km radius of the
central business district of two large cities from two states within Australia. Upon
entering the relevant post code, the ‘find a physio’ web link presents a randomly
ordered list of practising physiotherapists for the location of interest. The first listed
physiotherapist in each city with a practice name, practice address and valid email
address, was sent an initial invitation email briefly outlining the study and eligibility
criteria (employed in private practice with a general caseload of predominantly adult
patients). If the physiotherapist was interested in participating they were requested to
contact the study’s research physiotherapist to arrange a face-to-face meeting.
Physiotherapists working within the same practice were also invited to attend this
meeting in which the research physiotherapist outlined in detail the requirements of
both physiotherapist and patient participants. Physiotherapists were given a participant
information statement and consent form. Written consent was obtained from each
physiotherapist as well as the practice manager/ owner prior to study commencement.
Once the physiotherapist was either successfully recruited or had declined study
participation, the next physiotherapist on each list was contacted until a sample of at

least 10 physiotherapists had consented to participate.

Patients: A consecutive sample of patients attending for a consultation at each
participating physiotherapy practice were invited to participate. Potential patient
participants were first screened by the practice receptionist for the following inclusion
criteria: 1) attending for a consultation with a participating physiotherapist, 2) aged 18
years or older, 3) physically and mentally able to give consent to participate, and 4)
possessed sufficient English to participate in a follow-up telephone interview. Those

who met all of these criteria were approached and invited to participate by the research
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physiotherapist before they attended their physiotherapy consultation. Verbal as well as

written information about the study was provided prior to gaining written consent.
Data Collection

Data were collected between May and October 2015. For each consenting patient, the
research physiotherapist observed one physiotherapist-patient consultation. A follow-up
telephone interview was then conducted with each participating patient within 10-14
days of the observed consultation to indicate the level of short-term adherence to each

strategy [2]. Physiotherapists also completed a once- only demographic survey.
Observation of physiotherapist-patient consultation.

Physiotherapist-patient consultations were observed by the research physiotherapist
(KP) who recorded data via a data collection sheet with coding instructions. During the
observed consultation, the research physiotherapist recorded the length of time (in
whole minutes; recorded using a digital stop watch) spent on the prescription of self-
management as well as the name of each self-management strategy prescribed to the
patient. For each self-management strategy prescribed, the research physiotherapist
recorded ‘yes/no/not applicable’ on the data collection sheet each time the
physiotherapist was observed to use the following methods during the prescription of
each self-management strategy (i.e. prescription characteristics): provide a rationale for
the prescribed strategy; provide clear instructions on how (i.e. how many, how often) to
complete the strategy; provide clear instructions on when (i.e. time of day, before,
during or after a particular activity, only when in pain etc.) to complete the strategy; ask
the patient about barriers to completing the strategy; demonstrate the strategy to the
patient; allow time for the patient to practice the strategy; ask the patient to repeat the
instruction for completing the strategy; and give the patient printed information
regarding the strategy. The data collection sheet and accompanying coding instructions
were devised by a team of two experienced physiotherapists (including the first author)
and three health behaviour scientists. Two mock video-taped clinical vignettes were
used to pilot test data coding via the data collection sheet by two experienced
physiotherapists (inter-tester reliability; kappa 0.92). A copy of the coding instructions

are reproduced in Appendix 3.1.
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Data related to gender and age of patient, location of injury and number of previous
physiotherapy consultations for the same injury were collected from the physiotherapist

who was able to consult their patient records following each observed consultation.
Follow-up patient telephone interview.
During the follow up telephone interview patients were asked to:

1) Report their motivation or reason for attending physiotherapy such as referred

by their doctor or recommended to attend by a family member (open-ended)

2) Report each self-management strategy given to them by their physiotherapist

during the observed consultation (open ended); and

3) Report their level of adherence to each named strategy  (from question 2) over
the last seven days (four response options: all (100%); most (>50%); some (<49%); none

(0%).
Data Analysis

Data were analysed using the statistical package Stata 14 ® (Texas, USA). Data were
analysed in consultation with an experienced statistician. Descriptive statistics (mean,
standard deviation, frequencies, and percentages) were used to report physiotherapist
and patient socio-demographics. A one-sample Chi square test was used to compare

physiotherapist characteristics between study participants and national statistics.

Only self-management strategies which were prescribed by physiotherapists during the
observed consultations were included in the data analysis. ‘Strategy’ was chosen as the
unit of analysis rather than ‘patient’ based on prior research suggesting patients are
often prescribed more than one self-management strategy during their course of
physiotherapy (i.e. there would be more strategies than patients)(6, 23). The data was

re-shaped by a senior statistician to allow for ‘strategy’ level analysis.

Patient-reported levels of adherence to each prescribed strategy (‘all’ (100%), ‘most’
(>50%), ‘some’ (<49%) and ‘none’ (0%)) are reported using frequencies, percentages and
95% confidence intervals (Cls). Prescribed self-management strategies which were not
recalled by patient participants during the follow-up patient telephone interview were

automatically coded as patient completed ‘none’ (0%) of the strategy.
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For each prescribed self-management strategy, a binary measure of patient-reported
adherence (high and low) was coded: ‘high level of adherence’ if the patient reported
completing ‘all’ (100%) or ‘most’ (>50%) of the strategy, and ‘low level of adherence’ if
the patient reported completing ‘some’ (<49%) or ‘none’ (0%) of the strategy in the
seven days prior to the follow-up interview. This adherence scale has been used in
previous research (15, 25). Univariate and multiple mixed-effects logistic regression
analyses were used to identify associations between patient; physiotherapist;
consultation; and prescription characteristics; and the binary dependent variable, high
versus low level of self-reported patient adherence to each prescribed self-management
strategy. The following variables were included in the univariate analysis: patient
characteristics (including age, gender, referral source/ reason for attending
physiotherapy, and location of injury), physiotherapist characteristic (possession of a
post-graduate qualification), consultation characteristics (including number of previous
consultations and length of consultation time) and prescription characteristics (including
number and type of strategy prescribed and whether the physiotherapist: provided a
rationale for each strategy, questioned the patient about barriers to strategy adherence,
provided clear verbal instructions on how and when to complete each strategy,
demonstrated each strategy, provided an opportunity for the patient to practise each
strategy, asked the patient to repeat the details of the strategy, and provided printed
information). Variables with p values <0.25 at univariate analysis (11) were included in a
multiple mixed-effects logistic regression model, and backward stepwise methods were
used to exclude variables with p values >0.1 on the Likelihood Ratio Test (26). This
analysis took into account effects of clustering between physiotherapists and patients
for each variable. The Hosmer-Lemeshow goodness of fit test was used to assess the fit
of the final model. Adjusted odds ratios with 95% Cls are reported, and a 5% significance

level applied.
Results
Participants

Physiotherapists: From five emailed invitations, four physiotherapists contacted the
study’s researcher to schedule a face-to-face meeting (one physiotherapist declined
participation). This led to the recruitment of 14 physiotherapists from four private

physiotherapy private practices across two states in Australia. Physiotherapist socio-
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demographic characteristics are summarised and compared to Health Workforce

Statistics (27) in Table 3.1.

Table 3.1: Physiotherapist (n=14) socio-demographic characteristics compared with

Health Workforce Statistics (27)

Characteristic Study Health p-value
. . Workforce
physiotherapists
Australia
Mean
Age | 42 years 39 years 0.74
n, %
Female 8 (57%) 67% 0.37
Qualified in Australia 12 (86%) 85% 0.94
Post-graduate qualifications | 2 (14%) 22% 0.18

Patients: In total 119 patients were screened by the practice receptionist for eligibility.

Of these, five were deemed ineligible (< 18 years n=4; insufficient English n=1); 114
patients were approached by the research physiotherapist to discuss participation, of
which 113 (99%) consented to participate. All participating patients were attending
physiotherapy for treatment of a musculoskeletal condition. Patient participant socio-

demographic characteristics are reported in Table 3.2.
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Table 3.2: Patient participant socio-demographic characteristics (n=113)

Characteristic Patient participants
Mean (SD)
Age 52 years (18)
Number of previous consultations 10 (18)
n, %
Female 77, 68%
Attendance for an initial consultation 19, 17%

Level of patient-reported adherence to physiotherapist-prescribed self-management

strategies.

Physiotherapists were observed to prescribe a total of 232 self-management strategies
to 108 patients, however, at follow-up telephone interview, patients only recalled 170
(73%, 95% Cl: 67-78%) of these strategies. Of the 232 prescribed strategies, patients
self-reported completing ‘all’ of 64 strategies (28%, 95% Cl: 22-44%); ‘most’ of 67
strategies (29%, 95% Cl: 23-35%), ‘some’ of 35 strategies (15%, 95% Cl: 11-20%) and
‘none’ of 66 strategies (28%, 95% Cl: 22-44%) in the seven days prior to the follow-up
patient interview. The 66 strategies for which participants completed ‘none’ included all
62 strategies which patients were unable to recall being prescribed. With regard to the
types of strategy, almost all prescriptions of exercise (97%) were recalled by patients
compared with 52% of prescribed advice and 58% of other strategies (which included
the use of heat, ice, lumbar roll, removable braces, self-taping, self-massage and self-

mobilisation).

Overall, 131 (56%) of the 232 prescribed self-management strategies had a high level of

patient-reported adherence (i.e. patients who reported completing ‘all’ (100%) or ‘most

(>50%) of each prescribed strategy).

Patient, physiotherapist, consultation and prescription characteristics associated with
high levels of patient-reported adherence to physiotherapist-prescribed self-

management strategies.
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The following characteristics were associated (p>0.25) with higher levels of self-reported
adherence upon univariate logistic regression analysis and thus were included in the
initial multiple regression model (see Appendix 3.2): physiotherapist possession of a
post-graduate qualification, number of strategies prescribed to each patient in the
observed consultation, type of self-management strategy prescribed (i.e. exercise,
advice or other), as well as the following six methods physiotherapists used to prescribe
the self-management strategy: questioning the patient about barriers to adherence;
providing clear instructions on how to complete the strategy; physiotherapist
demonstrating the strategy to the patient; allowing time for the patient to practise the
strategy in the observed consultation; physiotherapist seeking confirmation by asking
the patient to repeat the details of the strategy; and the provision of printed
information regarding the strategy. No patient sociodemographic or consultation

characteristics were included in the multiple mixed effects logistic regression model.

Of these characteristics, only those with p values <0.1 on the Likelihood Ratio Test were
retained in the final multiple mixed effects logistic regression model. The final model
indicated that prescribed strategies where physiotherapists had asked the patient to
repeat the details of the strategy during the consultation, had 6.54 times (95% Cl 2.91-
14.98, p <0.001) the odds of being highly adhered to (according to patient self-report)
compared to strategies where the physiotherapist did not do this. In addition,
prescribed strategies which were accompanied by printed information had 2.73 times
(95% ClI 1.24-6.00, p = 0.01) the odds of being highly adhered to than strategies which
were not accompanied by this information. The final model also indicated that
prescribed advice had 0.18 times lower odds (95% Cl: 0.08-0.40) and other self-
management strategies 0.30 times lower odds (95% Cl: 0.12-0.78) of being highly
adhered to when compared to prescriptions of home-based exercise (p < 0.001). The

Hosmer-Lemeshow test results indicated that the final model fit the data well (p = 0.838)
Discussion

Patients self-reported being completely (100%) adherent to 28% of prescribed self-
management strategies; this level of adherence increases to 56% when including
strategies reportedly completed ‘most’ (>50%) of the time. These levels of adherence
are similar to the levels reported in earlier studies; only 30% of adults with cystic

fibrosis adhered to daily self-managed chest physiotherapy (28); 49% of participants
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completed >80% of a home-based exercises program for low back pain and 62% of
participants adhered to >50% of home-exercises for meniscal tears and osteoarthritis
(11). However, it should be noted that our data is reported at strategy level rather than
at the patient level. The number of completely adherent patients in our study may be
lower as a number of patients who were prescribed more than one strategy and
reported different levels of adherence to different strategies. Analysing the data at
strategy level is important because it highlights the characteristics that physiotherapists
may be able to modify when prescribing a self-management strategy to a patient in

order to facilitate adherence.

Our findings indicate that the type of strategy is associated with adherence with more
patients reporting high levels of adherence to home-based exercise when compared
with advice and other self-management strategies. It should be noted that exercise was
more frequently recalled by patients, therefore, lack of patient recall of advice and other
strategies may confound this result, given that failure to recall a prescribed strategy was
recoded as patient completed ‘none’ (0%) of the strategy. An exploration of factors
associated with patient recall of prescribed self-management strategies would be an
interesting addition to the current literature as it is possible that patient adherence can

be improved through interventions that are specifically aimed to aid patient recall.

Contrary to previous studies, this study did not find any patient or physiotherapist
characteristics to be significantly associated with high levels of adherence. This finding
may be related to differing patient population characteristics across studies. Our study
involved patients in private practice who had a range of musculoskeletal injuries from
neck complaints to ankle injuries. Previous studies have been limited to more specific
patient populations: osteoarthritis, bronchiectasis and low back pain (11, 14, 15). In
addition, specific details about the number of physiotherapists involved in prior studies

were not reported (11, 14, 15).

The methods used by physiotherapists when prescribing self-management strategies
associated with high levels of adherence include the physiotherapist asking the patient
to repeat details of the self-management strategy and the provision of supplementary
printed information. These findings support earlier research which suggests that there
are a range of communication skills that can be used to maximise patient understanding

and adherence including asking the patient to summarise what has been agreed upon
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during the consultation (17, 18, 29, 30). Providing patients with an opportunity to
summarise their self-management program allows physiotherapists to correct any
misunderstandings and provide additional information required to facilitate adherence
(such as how long or when to complete the strategy if these details were missed or
forgotten during the initial prescription) (18). It also provides an opportunity for patients
to ask questions or voice any concerns they may have regarding the strategy or their
ability to integrate it into their home routine. The provision of printed information has
been shown to aid adherence (7, 10). Medical literature demonstrates that poor
understanding and retention of information given within a consultation is associated
with patient anxiety, feeling unwell, in pain and poor health literacy (29). During
simulated medical consultations, young, healthy volunteers were shown to recall less
than 25% of verbally presented information (31). Therefore, providing printed self-
management instructions can aid recall, and if displayed in a prominent position in a
patient’s home, may also act as a visual reminder or trigger to encourage strategy

completion (18, 32, 33).
Implications for practice

This cross-sectional observation study is believed to be the first to examine the
characteristics associated with high levels of patient-reported adherence to
physiotherapist-prescribed self-management strategies for musculoskeletal injuries in
private practice, particularly at strategy level. Encouragingly, findings of this study
indicate that the characteristics associated with increased odds of reporting high levels
of adherence are modifiable and could be incorporated into the routine practice of
physiotherapists; namely asking patients to recall details of the prescribed strategy and
providing printed information. Physiotherapists should be encouraged to review the
literature and reflect on their own practice related to best-practice communication
skills. The World Confederation of Physical Therapy states that an integral part of
physiotherapy is the interaction between the therapist and the patient or caregiver to
develop a mutual understanding of the treatment approach (1). Furthermore, the
Australian standards of physiotherapy, encompasses “the application of verbal,
nonverbal and written communication skills appropriate to physiotherapy practice”
(p.23) (34). The use of prescription methods which include asking the patient to recall

their self-management strategy and providing printed information could be considered
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as a way in which to translate this standard into practice in order to aid patient
adherence to all physiotherapist-prescribed self-management strategies and improve
treatment outcomes. Incorporating these prescription methods may additionally result
in improved adherence to all self-management strategies through improved patient

recall.
Limitations:

The generalisability of the findings are limited due to patients only being recruited from
four metropolitan private physiotherapy practices. However, this is the first study that
the authors are aware of that examines predictors of adherence to all self-management

strategies prescribed by physiotherapists in private practice.

It is likely that the self-report measure of adherence used in the current study would
have been subject to some degree of error related to recall bias or social desirability bias
(35). However, without a ‘gold standard’ measure of adherence in physiotherapy, self-
report continues to be the most commonly utilised method (36). Finally, the methods
physiotherapists used when prescribing self-management strategies (prescription
characteristics) were only recorded if they were observed during the physiotherapist-
patient consultations in which the research physiotherapist was present. It is possible
that physiotherapists used these methods in earlier consultations (i.e. the
physiotherapist gave the patient supplementary printed information regarding the

strategy at an earlier consultation which was thus not recorded).
Conclusion

To improve patient outcomes related to physiotherapist-prescribed self-management
strategies for musculoskeletal conditions, clinicians and researchers need to firstly
understand the characteristics associated with high patient-reported levels of adherence
to these strategies. Adherence to prescribed strategies may be improved by encouraging
physiotherapists to: ask the patient to repeat the details of the strategy; and provide
printed information. The use of such methods may be particularly important for advice
and other self-management strategies which are less likely to be adhered to when

compared with exercise.
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Clinical Messages

. Non-adherence to prescribed self-management strategies is commonly

characterised by a lack of patient recall of self-management strategy prescription.

. High levels of patient-reported adherence are associated with the
physiotherapist: asking the patient to repeat the specifics of the self-management

strategy; and supplementing with printed information.
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Patient adherence to physiotherapist prescribed self-management strategies: A critical

review.

Given the importance of adherence to self-management to optimising clinical outcomes
of physiotherapy, it is important that the field invests in research to improve
understanding of adherence and adherence aiding interventions. An assessment of the
quality and quantity of physiotherapy research related to patient adherence to
prescribed self-management strategies can provide a metric of research activity in this
area. It may also highlight whether data-based adherence research has progressed
through descriptive studies (or non-intervention-based studies) to intervention-based
research. Descriptive research (e.g. observational studies) includes study designs using
qualitative or quantitative methods to observe the natural relationships between factors
and outcomes. Intervention research includes study designs where a specific treatment
or procedure is intentionally introduced by the researcher with the goal of influencing an
outcome, for example, examining the effectiveness of a specific adherence aiding
intervention via a randomised controlled trial. Therefore, it is common within any given
research area for researchers to study correlational data collected through descriptive
research and then apply these findings to look for causation through intervention-based
research. Once sufficient quantity of research in any given area is produced, systematic
reviews can then be conducted to critically appraise the quality of the literature on any
topic, and summarise the evidence to answer a specific research question. Therefore,
exploring the type and quantity of research studies published on patient adherence to
physiotherapist-prescribed self-management strategies can provide an overview on the

status of adherence literature in physiotherapy.

Paper four was developed to describe: 1) changes in the proportion of publications
classified as a) non-data based, b) data-based, no new data, and c) data-based, new data.
Data based, new data studies were further examined by the following categories i)
qualitative studies, ii) non-intervention studies, and iii) intervention studies; and 2) the
proportion of non-intervention and intervention based study designs which met accepted

methodological criteria for design quality.
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An additional aim of paper four was to describe the types of measures which were used
to assess patient adherence in the non-intervention and intervention based study
designs, and the reported accuracy of those measures. This is important as any
intervention-based research moving forward needs to ensure that the measure of
adherence used in their study has some demonstrated degree of accuracy otherwise

their results may be brought into question.
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Patient adherence to physiotherapist prescribed self-management strategies: A critical

review.
Abstract

Aims: To examine the published literature on patient adherence to physiotherapist
prescribed self-management strategies in order to describe changes in the proportion of
publications over time; methodological quality of the non-intervention and intervention
based studies; types of measures used to assess patient adherence and the reported

accuracy of those measures.

Methods: A comprehensive search of eight electronic databases was conducted,
covering the period from 1995 to November 2014. Data were extracted and coded for
the number and proportion of papers that were 1) non-data based; reports 2) data-
based, reviews and 3) data-based, new data (i) qualitative studies, (ii) non-intervention
studies, and (iii) intervention studies. The methodological quality of non-intervention
and intervention publications was assessed using Effective Public Health Practice Project
quality assessment tool, and data were extracted regarding the type and accuracy of

adherence measure/s reported in these publications.

Results: A total of 80 relevant papers were identified. Of these, 49 non-intervention and
intervention quantitative study designs underwent methodological assessment; with
only 14 studies (29%) assessed as being of at least moderate quality. Fifty-three
different measures of patient adherence were recorded from the 49 included studies;
with only five of the 49 included studies (10%) reporting statistical evidence to support

accuracy of the adherence measure/s applied.

Conclusions: The results indicate that despite a trend towards intervention-based
studies and reviews over the last 20 years, the methodological quality of studies on
patient adherence could be improved. Accurate and standardised measures of patient
adherence are needed for any future research involving patient adherence to

physiotherapist prescribed self-management strategies.

Keywords: Physiotherapy, adherence, self-management, adherence measure, review
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Introduction

Self-management refers to the handling of the day to day impact of a condition, which
can be a life-long task (1). Self-management strategies such as advice, home exercise,
application of ice and prescribing braces are important physiotherapy treatment
adjuncts (2). However, the effectiveness of a self-management strategy can only be
determined if the patient adheres to it in the first place (i.e. treatment fidelity). The
World Health Organisation defines adherence as “the extent to which a person’s
behaviour...corresponds with agreed recommendations from a healthcare provider”
(p.13) (3). It has been reported that approximately 60% of participants do not fully
adhere to recommended home physiotherapy programs (4-6). Poor physiotherapy

treatment adherence can lead to poor treatment outcomes for the patient (7, 8).

Evidence-based practice (EBP) is a process whereby clinicians integrate best research
evidence with clinical experience and patient preferences to produce the most
appropriate and effective treatment plan (9). Part of the EBP process is to gather and
synthesise the literature on any given topic in a systematic and critical way to inform
future clinical decisions (10). Given the importance of patient adherence in optimising

physiotherapy treatment outcomes, it is timely to consider research activity in this area.

Both overall quantity as well as quality of specific types of studies, as measured by peer
reviewed publications, can be used as metrics of research activity. Levels of evidence
classify study designs according to their generally perceived capacity to minimise or
eliminate bias in the effect being measured (11). Logically, research should move
through a progression from measurement research, descriptive research to intervention
research (12). Consequentially, the type and proportion of publications on patient
adherence should show a change over time. However, it is important that the /evel of
evidence is not perceived to represent the strength of evidence on patient adherence,
to which study design is only one of several contributors which also includes an

assessment of methodological quality (11).

EBP implies the systematic use of best evidence in the form of high quality clinical
research to solve clinical problems (10). The quality of the evidence refers to the
methods used by the investigators during the study to minimise bias and control
confounding within a study type (i.e. how well the investigators conducted the study)

(11). The homogeneity of the study sample, clinically appropriate interventions and
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valid, sensitive outcome measures are intrinsic to the quality of any study irrespective of
design, as without these elements in place, the study will not produce evidence that is

relevant to, or adopted in, clinical practice (13).

Measurement accuracy has been defined as the “closeness of agreement between a
measured quantity value and a true quantity value” p.21 (14). For this review the
accuracy of measures of patient adherence will focus on the included non-intervention
and intervention studies which use more than one measure of patient adherence to a
physiotherapist prescribed self- management strategy and in particular comparisons
between an observational and self-report measure. When interpreting any research
findings on adherence, consideration must be given to the accuracy of the measure used
as this will affect the understanding of whether and how adherence can be influenced
by an intervention and its impact on patient outcomes. This is particularly important for
adherence research as there is currently no ‘gold standard’ for the measurement of

patient adherence to physiotherapy self-management strategies.
Review aims:

The aims of this review were to examine the literature on patient adherence to
physiotherapist prescribed self-management strategies published over the past 20 years
(grouped into four equal time periods; 1995-1999; 2000-2004; 2005-2009; and 2010-

2014) in order to describe:

1. Changes in the proportion of publications classified as a) non-data based, b)
data-based, no new data, and c) data-based, new data. Data based, new data
studies were further examined by the following categories i) qualitative studies,

ii) non-intervention studies, and iii) intervention studies.

2. The proportion of non-intervention and intervention based study designs which

met accepted methodological criteria for design quality.

3. Types of measures and the reported accuracy of those measures of patient

adherence used in the non-intervention and intervention based study designs.
Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

guidelines were used as a reference for the design and reporting of this review (15, 16).
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Eligibility criteria
Inclusion criteria

Published studies describing adult patient adherence to physiotherapist-prescribed self-
management strategies were included. Patient self-management strategies included any
strategy that was prescribed by a physiotherapist for the client to perform
independently, away from the physiotherapy clinic or other supervised environment.

Only studies published in a peer reviewed journal in English were included.
Exclusion criteria

Studies were excluded if they reported adherence to preventative or pre-habilitation
strategies. Studies using healthy participants or paediatric populations were also

excluded.
Information Sources and search strategy

A comprehensive search of eight electronic databases included CINAHL, EMBASE,
MEDLINE, PUBMED, PSYCINFO, SPORTS Discus, the Cochrane Central Register of
Controlled Trials and PEDro. Databases were searched for full texts for a 20 year period
from January 1995 to November 2014. Initial key words used were 'physiotherapy'
'adherence’ ‘self-management' and ‘compliance’. Additional terms included ‘physical

therapy’ ‘exercise’ ‘tape’ ‘advice’ ‘brace’ and ‘splint’.

Reviewer one screened the titles, abstracts and full texts of potentially relevant
publications. Hand searching of the reference list of all the included studies was then

undertaken.

A search for unpublished studies or grey literature was not included due to the
inaccessibility of these studies and their questionable ability to inform practice without

having undergone peer review.

Eligibility assessment and coding was performed in a non-blinded standardised manner
by reviewer one. The second reviewer independently assessed a random sample of 15%
of the identified abstracts, classifying them as eligible or ineligible, and then coded the
eligible abstracts as described below. A Kappa of 0.90 indicated a high level of inter-rater

agreement of coding between the two reviewers.
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Coding
Papers were coded under the following categories:
1. Non-data based, this includes commentaries and opinion based papers;

Papers which reported on patient adherence to physiotherapist prescribed self-

management strategies but did not report on any new data
2. Data based, no new data (reviews):

Studies which were referred to as a review which did not contain any new data but
rather collated data from previously published studies; this included systematic and

critical review papers.
3. Data based, new data

Studies reporting new data or new analysis of data from existing sources but were not

reviews using the following study designs:
i Qualitative study designs
This included all qualitative study designs.
i Non-intervention study designs

This included all studies using observational, descriptive or the quantitative component

of a mixed methods study design.
iii. Intervention study designs

This included all RCTs or quasi-RCT; studies which involved an intervention and control

group.
Data extraction from non-intervention and intervention based studies

Quantitative data were extracted from the non-intervention and intervention based
studies using a standardised data extraction form developed specifically for this review.
The form was pilot tested on ten randomly-selected included studies and refined
accordingly. Data extracted included author, year, type of study, physiotherapist
prescribed self-management strategy used, measure of patient adherence used and

reported accuracy of this measure and results of methodological quality assessment
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using the quality assessment tool for quantitative studies developed by the Effective

Public Health Practice Project (EPHPP).

Methodological quality assessment of non-intervention and intervention based

studies

The EPHPP tool was used to assess the methodological quality of the non-intervention
and intervention based studies included in this systematic review. This generic
instrument was developed in 1998 for public health research regardless of study design

(17, 18) and has been used in a number physiotherapy reviews (9, 19).

The EPHPP tool is a standardised tool which provides an overall methodological rating of
strong, moderate or weak in eight sections: 1. Selection bias, 2. Study design, 3.
Confounders, 4. Blinding, 5. Data collection methods, 6. Withdrawals and dropouts, 7.

Intervention integrity 8. Analysis.

In accordance with recommendations of the authors of the EPHPP tool, overall study
quality was classified based on the combination of the component ratings; strong (no
weak ratings), moderate (less than one weak rating), weak (two or more weak ratings).
Studies considered to have met accepted methodological criteria had a rating of strong
or moderate. A reviewer’s manual and dictionary were provided to assist the reviewers
and maintain standardised results. Methodological quality for the included non-
intervention and intervention based studies was conducted by one reviewer with a
second reviewer who audited 10% of the included studies. Kappa was computed to
determine inter-rater reliability of methodological quality assessment between the two

reviewers. A Kappa of 0.72 indicated a substantial level of agreement.
Data analysis

Descriptive data and a narrative summary were used to report changes in the
proportion of publications classified as a) non-data based, b) data-based, no new data,
and c) data-based, new data: (i) qualitative studies, (ii) non-intervention studies, and (iii)
intervention studies. The proportion of non-intervention and intervention based study
designs which met accepted methodological criteria for design quality was described
using percentages. A narrative summary was also used to describe the types of
measures of patient adherence and the reported accuracy of those measures used in

the non-intervention and intervention based studies due to study heterogeneity for

106



patient population, type of self-management strategy, intervention and adherence

measure used.
Results

The search provided a total of 144 unique records of which 80 were included for coding,
leading to the identification of 28 non-intervention and 21 intervention based study
designs, which then underwent methodological quality assessment. See Appendix 4.2

for more detailed results of the study selection process.
Publication characteristics
1. Coding of papers:

Eighty papers were included for coding. Of these, 11 were coded as non-data based
reports, 8 were coded as data-based reviews, 12 were coded as data-based qualitative
studies, 28 were coded as data-based non-intervention studies and 21 were coded as

data-based intervention studies.

The number of non-data based report papers has remained steady over the last 20 years
with 1-4 papers published over each of the 4 time periods (1995-1999, 2000-2004, 2005-
2009, 2010-2014). The number of review papers published was the greatest for the time
period 2010-2014 with 6 papers. Data-based papers for non-intervention studies rose
markedly between the time periods 2000-2004 and 2005-2009 and then declined for the
next time period, 2010-14; whereas intervention based studies have shown a steady
increase from 1995-1999 to 2010-2014 (Figure 4.1). Appendix 4.3 provides a list of all

included studies.
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Figure 4.1: The number and type of studies published over the last 20 years over four

time periods (1995-2014)
2. Methodological quality assessment

Results of the EPHPP assessment demonstrated that of the 49 non-intervention and
intervention based studies, only 14 or 29% met the accepted methodological criteria for
design quality. No studies were assessed as high quality. Thirty-five (71%) of the 50
included studies were assessed as weak quality. The main reason for a weak rating was
related to data collection methods of patient adherence which affected the rating for
the data collection methods. Lack of blinding in the RCTs was also a contributing factor
to a weak rating as although a number of studies blinded the assessors, very few blinded

the participants.
3. Types of measures used to assess patient adherence rates:

Forty-nine non-intervention and intervention based studies used some type of measure
to assess patient adherence; of these, 22 of the included studies used a patient self-
report diary / log, 22 studies used a self-administered survey or questionnaire, four used
a patient face to face or telephone interview, five used an observational measure such
as activity monitor or video cassette counter. Some studies used more than one

measure of adherence and where this was the case, both measures were recorded.
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Figure 4.2 summarises the measures used to assess patient adherence to
physiotherapist prescribed self-management strategies in the data based intervention
and non-intervention based studies, with patient self-report diaries/logs and survey/
guestionnaires being the most commonly used measure of adherence, used in 85% of

the included studies.

M Patient self-report
diary/log

M Questionnaire/ survey

m Telephone or face to face
interview

Observational measure

Figure 4.2: The types of adherence measure used in the non-intervention and

intervention based studies (n=53)
a. Reported accuracy of the measures of patient adherence.

Of the 49 data based studies which measured patient adherence, 12 studies provided
some evidence on the accuracy of the measure used with reporting of the degree of
correlation across multiple measures. Table 4.1 provides a more detailed summary of
results on the reported accuracy of the measures of patient adherence in these 12
studies. It can be seen that only five studies reported a statistically significant positive
correlation between the multiple measures of patient adherence used in their studies to

support the accuracy of their outcome measure.

Aside from these 12 studies, a number of other studies reported the use of adherence
measures based on those developed by other research teams (20) or assessed

correlations between adherence with other outcome measures such as intention to
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adhere (6). However, no adherence accuracy reporting was found for these measures in

the included or referenced studies.

Table 4.1: Results on the reported accuracy of the measures of patient adherence used in

the included non-intervention and intervention based studies.

Author and Adherence Evidence to Results of accuracy of
year measures used support adherence measures
accuracy of
adherence
measures
Alewijnse et | 7-day patient self- Yes These two studies based on the
al., 2003a report diary; same measures reported the
And Patient self " Spearman’s rank correlation co-
n atient self-repor -
P efficient between the self-
. adherence .
Alewijnse et ) . report diary and an adherence
guestionnaire . . . .
al., 2003b guestionnaire used in their
studies on pelvic floor muscle
exercise.
Brewer et Patient self-report; No The Spearman’s rank
al., 2004 and correlation co-efficient was
) used to compare the number of
Video counter . .
times a video was played (as
recorded by a hidden video tape
counter) with the patient self-
report of adherence which
found that the self-report was
significantly greater.
Chen et al., Patient self-report of | No The adherence rate for the
1999 exercise adherence; patient self-report and patient
and recollection was 74% compared
) with 35% for patient self-report
a) the patient . .
. and physiotherapist recorded
recollection of the . .
ed ) prescription. The correlation
rescribed exercise .
P 4 coefficient of these two
program; an adherence rates was 0.51. In
b) the general patients did not recall
physiotherapist’s about 12% of the home
recorded exercise exercises prescribed.
program prescription
(patient chart)
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Evans and Patient self-report No No statistical correlation
Hardy, 2002 | exercise diary; and between the measures of
adherence.
physiotherapist
estimate of Results suggested that
adherence physiotherapist estimate of
patient adherence was an
inappropriate measure of
patient adherence to exercise.
Goto et al., Activity monitor; and | No Comparison data between
2014 . ) measures not reported.
Phy5|o‘th('erap|st Although the authors used an
prescription activity monitor, the monitor
only collected data for physical
activity; adherence to exercise
was recorded using the number
of times the patient inputted
data into the monitor and it did
not record any other objective
data to compare this with.
Huang et al, | iPod tracking system | Yes The authors validated the
2014 which directly sensor measurement of an iPod
recorded the tracking system which recorded
number of times it the number of exercises
was used for the sessions completed by the
prescribed exercises: patient and compared this to
and the physiotherapist prescription
) ] to provide a level of adherence.
Physiotherapist
prescription
Hunter et al., | Patient self-report No The authors report that patients
2006 diary; and doing more than the prescribed
. . amount of activity as adherent
Activity monitor which leads to difficulty when
interpreting the results for
patient adherence.
Kolt and Home exercise Yes Authors report a significant
McEvoy, compliance correlation between a home
2003 assessment (patient exercise compliance assessment

self-report); and

Sports Injury
Rehabilitation Scale
(SIRAS)
(physiotherapist

(using patient self-report) and
SIRAS for patients with low back
pain.
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rates the patient’s
adherence during
rehabilitation
sessions using a 5-
point Likert-type
scale)
Schoo et al.,, | Patient self-report No Comparison data between
2005 log; and measures not reported. The
. ) authors collected data for
Physiotherapist .
i correctness of exercise
report using .
performance during assessment
correctness of .
) and self-report home exercise
exercise -
logs although no statistical
performance .
) correlation was reported
assessmen
between these two data sets.
Steele et al., | Patient self-report No The authors suggest that
2008 measure; and patient self-report was subject
to over-reporting in the
an accelerometer . . .
intervention compared with
accelerometer data although
the study did have
measurement issues with the
accelerometer.
Taylor and Two compliance Yes, but only for | On analysis the only significant
May, 1996 sheets as estimates rest prescription | correlations were
of patient adherence physiotherapist and patient
to different facets of estimates of patient adherence
a home program for to rest and not to the other
injured athletes: facets of the program such as
exercise.
one completed by
the physiotherapist;
and,
one completed by
the patient
Discussion

A comprehensive search of the literature revealed that 80 papers have been published

on patient adherence to physiotherapist prescribed self-management strategies since

1995. An assessment of patient adherence during physiotherapy research is imperative
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because unless research includes an assessment of patient adherence then an accurate

evaluation of treatment outcomes cannot be reported.

Although the majority of the 49 studies reporting new data had non-intervention study
designs, it is encouraging to note that there was an increasing trend towards
intervention studies and reviews published since 1995 given that the evidence hierarchy
lists reviews and RCTs as the two highest levels of evidence (11). The increase in RCTs, in
particular, suggests that progress is being made toward developing effective strategies
to improve patient adherence (11). This finding is consistent with other studies which
also found an improvement in the number of intervention studies being published in
physiotherapy journals worldwide, even though non-intervention studies are still being

published with the highest frequency (21, 22).

Qualitative research represented about 15% of the published studies included in this
review. Although the methodological quality of this research was not assessed,
qualitative studies contribute to physiotherapy research in four key areas; as
standalone research; to inform future quantitative studies; to augment concurrent
guantitative research; and to inform the use or development of outcome measures, and

therefore their importance should not be overlooked (23).

The overall results of the quality assessment demonstrated that 71% of included studies
were of weak quality. The quality of the studies was affected by the score for the data
collection methods. This is consistent with a systematic review of measures of self-
reported adherence to unsupervised home-exercise programs which found 58 studies
reporting 61 different measures with only two measures scoring positively for content
validity (24). A further systematic review concluded that measurement of adherence to
self-management recommendations for chronic musculoskeletal conditions is currently
performed on an ad hoc basis with a lack of homogeneity in measurement (2). The
results of this review support the findings of both reviews (2, 24) that there is a gap in
the literature for well-developed measures that capture adherence to self-management

strategies including prescribed but unsupervised home-based exercises.

For intervention studies the quality rating was also affected by their scores for blinding.
A study which reported on the quality of RCTs of physiotherapy interventions over time
found that the prevalence of blinding of participants was 9% compared to only 2% of

therapists but a more encouraging 33% of assessors (21). The authors do however
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report that the blinding of therapists and participants is not possible for most
physiotherapy interventions involving engagement in exercise, education, rehabilitation

and physical activity which is certainly supported by this review (21).

There are different sources of error that clinicians need to be aware of when
interpreting studies using various measures of adherence. In this review, self-report
diaries or questionnaires were the most commonly used measure of adherence,
however, they are subject to problems of reporting bias, reporting errors or intentional
manipulation by the patient most commonly in the form of over-estimation of
adherence (25). Direct observation in the form of electronic recording devices, tally
counters, and pedometers also have their own limitations, as the act of monitoring by
external observers/devices may change adherence behaviour for the length of the
monitoring process, but not long-term adherence attitudes and behaviours (25). In
addition, electronic recording devices do have the potential to be unreliable due to wear
and tear or not being used correctly leading to incomplete data and in many cases the
patient also has to adhere to wearing them (24). In addition, objective measures may
not always be possible or feasible in physiotherapy research. A multi-faceted approach
to adherence assessment (a combination of measures across the spectrum of objective,
prospective, clinician assessed through to patient self-report) may provide the most

reliable measure of patient adherence (24).

The findings of this review suggest there is a large degree of heterogeneity in adherence
measures applied in research studies, and there appears to be a gap in the research in

measuring adherence in a rigorous and reproducible manner (2).
Strengths and limitations of this review.

The strength of this review is that it was inclusive of all physiotherapist prescribed self-
management strategies, patient population and settings. This review was conducted in
accordance with the PRISMA guidelines; however, it is possible that a number of factors
may limit the findings. Unpublished studies and grey literature were not included which
may have influenced the results. The authors defend this exclusion as studies which are
unpublished or without peer review and are not easily accessible to physiotherapists
offer questionable ability to inform practice. However, the possibility of publication bias

cannot be excluded particularly as only studies published in English were included.
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In addition, data were not extracted from the qualitative studies. Qualitative research
aims to enrich understanding of human experience and the meaning of actions taken
within social and cultural contexts (26). Contrary to the quantitative research which
reported the specific measures of patient adherence, the qualitative studies reported
the adherence experience. It was decided that this was outside of the aims of this

review and would be better expressed in a separate paper.
Implications for practice.

In summary, physiotherapists should consider the issue of adherence when prescribing
self-management strategies to their patients. This is particularly important prior to
modifying treatment approaches under the assumption that the strategy is not effective
when adherence to it may in fact be the issue. However, physiotherapists need to
exercise a degree of caution when interpreting intervention outcomes of studies which
do not provide a report on patient adherence or evidence to support the accuracy of the

measure used.
Implications for research.

It should be a research priority to establish adherence measurement in physiotherapy
research which has good accuracy. In addition, researchers need to consider
methodological quality criteria when designing their research studies. Minimum
standards for intervention studies should include random allocation, concealed

allocation, blinding of assessors and use of intention to treat analysis (21).
Conclusion

There has been a trend towards intervention based studies and reviews over the last 20
years, however, the quality of this research still needs to improve based on the
methodological assessment using the EPHPP tool. A range of different measures of
patient adherence have been used in physiotherapy research, however accuracy of
these measures is rarely reported. Accurate measurement of patient adherence is
necessary for any research reporting on patient adherence and outcomes in relation to

physiotherapist prescribed self-management strategies.
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Key Points:

e There is an increasing trend towards publication of intervention studies and
reviews focused on patient adherence to physiotherapist prescribed self-

management strategies since 1995.

e Methodological quality criteria need to be considered when designing studies of
patient adherence to physiotherapist prescribed self-management strategies to

improve research quality and therefore, its ability to inform clinical practice.

e Patient adherence can be measured in many different ways, with patient self-

report being the most common method used.

e There currently exists paucity in the reported accuracy of the measures used to
assess patient adherence to physiotherapist prescribed self-management

strategies.
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Patient adherence to an exercise program for chronic low back pain measured by

patient-report, physiotherapist perception and observational data

The findings of the critical review (paper four) concluded that adherence can be
measured in many different ways with patient self-report being the most frequently
used method. There are three main methods for measuring patient adherence which
includes patient self-report (such as exercise logs or diaries, surveys and questionnaires),
physiotherapist perceptions of patient adherence and the use of observational data
(including patient demonstration). However, no published studies were located which
compared these three measures of adherence, which means there is a paucity of data to
indicate how these different methods for measuring adherence relate to each other in
terms of results. This is an important gap to address particularly when selecting
adherence measures for future research. Therefore, paper five was designed specifically
to compare patient-reported levels of adherence with physiotherapists’ perceptions of
patient adherence; and to explore the proportion of patients who could recall and
demonstrate accurately the exercises contained within their prescribed exercise

program for chronic low back pain.

Due to strong evidence to support the effectiveness of home-based exercise in the
treatment of chronic low back pain, exercise was chosen as the specific self-

management strategy for this study.

Submitted 2017: Physiotherapy Theory and Practice.
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Patient adherence to an exercise program for chronic low back pain measured by

patient-report, physiotherapist-perception and observational data
Abstract

Background Research supports the prescription of exercise programs for chronic low
back pain (CLBP). However, program effectiveness is dependent upon patient adherence

which is problematic to measure accurately.

Objectives To compare patient-reported adherence levels with physiotherapists’
perceptions of patient adherence; and to explore the proportion of patients who could
accurately recall and demonstrate the exercises contained within their prescribed

exercise program for CLBP.

Design Cross-sectional observational study conducted within six Australian

physiotherapy private practices.

Methods Participating patients (n=61) included those attending for a follow-up
consultation with a physiotherapist (n=15) at a consenting practice (n=6) who had been
prescribed an exercise program for CLBP. Patients were asked to self-report their level
of adherence to the exercise program which was then compared to their
physiotherapist’s perception of adherence. Patients were also asked to recall and
demonstrate the exercise program to an independent researcher, which was compared

to the prescribed program.

Results In total, 24 patients (39%; 95% Cl: 27-52%) self-reported as being completely
adherent compared to 10 patients (16%; 95% Cl: 8-28%) who were perceived by their
physiotherapists as adherent. However, only nine patients (15%, 95% Cl: 7-26%) were
able to accurately recall and demonstrate their prescribed exercise program of which
eight of these nine patients self-reported complete adherence to the exercise program;
while four of the nine patients were perceived by the physiotherapist to be completely

adherent.

Conclusion Adherence measures which are multi-faceted and include an observational
component may assist in improving the measurement accuracy of patient adherence to

home-based exercises.

Keywords: Patient compliance, exercise therapy, rehabilitation, back
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Introduction

The benefits of therapeutic exercise can only be achieved when patients adhere to the
prescribed program (1). Adherence can be defined as an active, voluntary, collaborative
involvement of the patient in a mutually acceptable course of behaviour to produce a
desired therapeutic result (2). It has been shown that patients who adhere to prescribed

exercise achieve a greater increase in physical function compared with poor adherers

(3).

No ‘gold standard’ currently exists to measure patient adherence to home-based
exercise (4). A suggested strategy to accurately measure adherence is via a combination
of measures across the spectrum of patient self-report, clinician assessed through to

objective data (5).

Patient self-report is the most commonly reported measure of patient adherence within
physiotherapy; which can include asking the patient whether they have completed their
exercise program, the use of patient-administered exercise diaries and questionnaires
(4). However, self-report measures are subject to reporting bias and/or errors or
intentional manipulation by the patient, most frequently in the form of over-estimation
of adherence (4, 6). Without a standardised self-report measure of exercise adherence,
comparisons between studies is difficult (7). One study recently reported the
development and psychometric evaluation of the Exercise Adherence Rating Scale
(EARS) with encouraging results for internal consistency and test-retest reliability, which
could be seen as an important step towards a standardised measure of patient-reported
adherence (7). However, the EARS has the limitations of any patient-reported measure

which includes social desirability and recall bias (7).

Another method physiotherapists may use is to make a judgement about the patient’s
level of adherence. This judgement may be based on their knowledge of the patient,
questioning the patient regarding adherence directly or their perception of whether the
patient’s functional status is consistent with adherence. Physiotherapists interviewed
during a qualitative study identified patient body language and other non-verbal cues as
useful in identifying adherent patients and “with experience you get an idea of who is
going to comply and who isn’t” (p.383) (8). In addition, where patients may show a
tendency towards over-estimating their level of adherence (4, 6) it has been suggested

that physiotherapists may under-estimate their patients’ adherence level (9). One study,
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which compared two measures of adherence, found that while 65% of patients self-
reported as being adherent, physiotherapists perceived only 40% as adherent (9). A
paucity of research exists utilising physiotherapist-perception as a measure of patient

adherence to exercise.

Recommendations have been made to use patient adherence measures which include
an observational component to increase measurement accuracy (4, 5). Observational
measures used in physiotherapy research include the use of an iPod tracking system
(10), accelerometer (11) and activity monitor (12). These measures have limited
functionality for assessing adherence to home-based exercise programs because they
assess activity or movement not the specific technique or performance of individual
exercises. The Correctness of Exercise Performance (COEP) scale (13, 14) and the Sport
Injury Rehabilitation Adherence Scale (SIRAS)(15) are both tools used to assess in-clinic
adherence as a potential marker for home-exercise adherence. However, neither the
COEP nor the SIRAS take into account specific exercise instructions in terms of dosage

(number of sets or repetitions) which is also a component of adherence.

Few studies have compared patient adherence measures in physiotherapy; of 49 data-
based studies that measured adherence, only 12 studies reported the degree of
correlation between multiple measures (4). This included a comparison between patient
self-report (via weekly exercise logs) and physiotherapist judgement of the patient’s
level of adherence during an exercise session using the SIRAS (16). Relatively high
concordance between physiotherapist assessment of initial exercise adherence and
patient self-report has been reported(9). Where there was discordance, the patients

reported being more adherent than the level perceived by the physiotherapist (17).

Two studies which compared patient self-report measures with observational data for
exercise and physical activity included a hidden video counter which counted the
number of times an exercise video was played (18) and an accelerometer (11). Both
studies reported data collected from self-report was greater than the observational
measure suggestive of patient overestimation of adherence. No studies were located
comparing physiotherapist-perception of patient adherence to an observational

measure.

While exercise is prescribed for a multitude of conditions seen regularly in

physiotherapy practice, the evidence for its effectiveness is particularly strong for
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patients with chronic low back pain (CLBP) (19-21); which is defined by a symptom
duration of more than 12 weeks (22, 23). Therefore, the focus of this study was on

patients receiving physiotherapy for CLBP. The objectives of this study were to:

1) Compare patient self-reported adherence levels with physiotherapists’

perceptions of patient adherence; and

2) Explore the proportion of patients who could both recall and demonstrate

accurately the exercises contained within their prescribed exercise program.
Methods
Design and Setting

Cross-sectional observational study was conducted within six physiotherapy private
practices in two Australian states (South Australia and New South Wales). This study is
reported in accordance with the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines (24). Ethics approval for this research project was
granted through the Human Research Ethics Committee, University of Newcastle

(Australia); reference number H-2015-0064.
Recruitment of practices and physiotherapists

The Australian Physiotherapy Association ‘find a physio’ web link (available at:

http://www.physiotherapy.asn.au/apawcm/controls/findaphysio.aspx) was used to

locate physiotherapists practicing within 50km of two major Australian cities.
Physiotherapists were eligible to participate if they worked clinically in private practice
and treated adult patients with CLBP. Physiotherapists were sent an invitation email
outlining the study aims and participation requirements as well as contact details for the
research team. Physiotherapists who indicated their willingness to participate were
visited by an experienced physiotherapist member of the research team. During this
face-to-face meeting, additional physiotherapists who worked within the same practice
were invited to participate. Written consent was obtained from both physiotherapists

and practice owners prior to data collection.
Patient eligibility and recruitment

Patient participants comprised of a consecutive sample of patients attending for a

follow-up physiotherapy consultation with an eligible physiotherapist at a consenting
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practice. Eligible patients were aged 18 years and older and were currently receiving
physiotherapy for CLBP (this was defined as any patient who had pain originating from
the lumbar spine for more than 12 weeks duration or, a recurrence of a previous lumbar
spine complaint). Participating physiotherapists used their booking system to identify
eligible patients at the start of each day. The practice receptionist introduced these
patients to the research physiotherapist to discuss participation and obtain consent

immediately prior to their scheduled physiotherapy consultation.
Data Collection
Data were collected between June and December 2015.

Patients: Immediately after providing informed consent and before attending their
follow-up consultation, participating patients completed a face-to-face interview with a
research physiotherapist. In this interview patients were asked questions related to the
exercise program for CLBP prescribed to them by their physiotherapist at a previous
consultation. The research physiotherapist was unaware of the details of the exercise

program at the time of the interview.

Physiotherapists: Within 24 hours of each participating patient attending their follow-up
consultation, physiotherapists were asked to complete a patient-specific survey.
Physiotherapists could consult their patient records when completing this survey.

Physiotherapists also completed a single self-reported demographic survey.

Data collected from patients and patient-specific data collected from physiotherapists

were linked to enable comparison of data collected from these two sources.
Measures:

Physiotherapist demographics: Physiotherapist demographics included questions
regarding gender, age, location of practice, mean number of hours worked per week,
country in which they gained their physiotherapy qualification and possession of any

post-graduate physiotherapy qualifications.

Patient demographics: Patient demographics related to gender, age and how their

current physiotherapy treatment was being funded.
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Therapy-related measures:

For each patient, physiotherapists reported: 1) the number of times that this patient had
attended for a physiotherapy consultation for the same back injury prior to this
consultation (open ended); 2) how many consultations and days ago that this patient
was given this exercise program (open ended); 3) the total number of individual

exercises contained within the exercise program (open ended).

For each exercise contained within the prescribed exercise program, physiotherapists
were asked to report 1) the essential components of each exercise; 2) the number of
sessions the patient was asked to complete the exercise per day/ week; and 3) the
number of repetitions prescribed per session. Essential components of each exercise
included the patient starting position (e.g. prone, hands placed under shoulders), main
action (e.g. elbow and lumbar spine extension) and finishing position (e.g. chest raised
from the ground, hands and pelvis remain in contact with the ground). Physiotherapists

were asked to attach an exact copy of the exercise program if one was available.
Adherence-related measures:

Physiotherapist-perceived patient adherence: Physiotherapists were asked about their

perceptions of the level of each patient’s adherence to their prescribed exercise
program for CLBP over the seven days prior to the patient’s attendance at this follow up

consultation (response options: all (100%); most (> 50%); some (<49%); none (0%).

Patient self-reported level of adherence: Patients who responded that they had been

given an exercise program for CLBP by their physiotherapist at an earlier consultation
were asked their level of adherence to this exercise program over the seven days prior
to their attendance at this follow up consultation (response options: completely
adherent (100%); most (> 50%); some (<49%); none (0%). This scale has been used in
earlier research [29]. The adherence scale used was the same for both physiotherapist-
perceived patient adherence and patient-reported adherence to allow for comparison of

data.

Patient ability to recall and demonstrate exercise program: Patients were asked to

report 1) the number of exercises contained within the prescribed program; 2) the name
of each exercise contained within the program; 3) the number of sessions the patient

was asked to complete their exercise program per day/ week; and 4) the number of
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repetitions of each exercise prescribed per session. Patients were then asked if any of
these exercises caused them pain or discomfort when completing at home. If the patient
responded ‘yes’ then the patient was asked to describe the essential components of
each exercise to the research physiotherapist; otherwise patients were asked to provide

an active demonstration of each exercise.

Pilot testing of the patient interview and exercise demonstration data collection sheet
was undertaken using five mock clinical role plays. During each role play a patient model
(who was supplied with and given time to rehearse their response options to the
interview questions and exercise program demonstration) was interviewed by the
research physiotherapist and then asked to demonstrate one each of their exercises.
Each role play was video recorded and the data collected by the research
physiotherapist during the role play was compared to data collected by a second
experienced physiotherapist using the video recordings (inter-rater reliability was

substantial; Kappa = 0.80) (25).
Data Analysis
Data analysis was conducted using Stata 14 ®(USA).

Demographic data: Physiotherapist and patient demographics were described using
mean, median, range and percentages. Physiotherapist participant characteristics were
compared with Australian physiotherapist workforce characteristics using the one-

sample Pearson chi square test.

Adherence-related data: Physiotherapist-perceptions of patient’s level of adherence and
patient-reported level of adherence were described using frequency and percentages
with 95% confidence intervals (Cls). Raw agreement of physiotherapist perceived and
patient self-reported adherence (i.e. the number of times that the physiotherapist
perception of patient adherence agreed with the patient self-reported level of
adherence) was calculated. For a standard 4 x 4 table, raw agreement is the sum of
frequencies of the main diagonal of table divided by sample size (26). The authors chose
to present raw agreement instead of the kappa statistic due to potential errors in
interpretation of data derived from small sample sizes using kappa, whereas raw
agreement is easily calculated and directly interpretable with its use supported in

earlier research (27).
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Therapy-related data: The physiotherapist-reported details of the exercise program
prescribed to each patient was considered the “gold standard”. These data were
compared to patient-reported data on the number and type of exercises, frequency of
exercise sessions and number of repetitions. Similarly, physiotherapist-reported data on
the essential components of each prescribed exercise were compared to those
demonstrated by the patient during the interview. Patients able to accurately recall the
exercise program specifics (including number of exercises, exercise frequency and
number of repetitions) and demonstrate the entire exercise program, were reported

using frequencies, percentages and 95% Cls.
Results:
Participants:

Physiotherapists: Fifteen physiotherapists from six private practices (two in South
Australia and four in New South Wales, Australia) consented to participate, Table 5.1.
The characteristics of physiotherapists who participated in our study were similar to
Australian physiotherapist workforce characteristics (27). This includes the mean age (34
years; range 25-66; p=0.64) and gender (47% male; p=0.15) of participating
physiotherapists.
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Table 5.1: Comparison of sociodemographic characteristics of physiotherapist

participants to Australian workforce datasets.

gualification

Physiotherapist characteristic Study participants (n | Australian p-value
=15) workforce data
(28)
Mean
Hours worked per week 34 (range 20-40) 34 1.00
n; %
Physiotherapy qualification 13; 86% 85% 0.94
gained in Australia
Post-graduate physiotherapy 3; 20% 22% 0.76

Patients: Of 65 patients screened for eligibility, 64 were eligible and 61 consented to

participate (consent rate 95%). All 61 participating patients responded that they had

been provided with an exercise program for CLBP at an earlier consultation and

therefore, completed the face-to-face interview. Data from these 61 patients are

included in all analyses. Participating patients ranged in age from 20-98 years (mean 58

years; median 46 years) with 64% (n=39) being male.

Therapy service characteristics can be seen in Table 5.2.
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Table 5.2: Therapy service characteristics and data source (n=61)

Therapy service characteristic

Mean; median;
range

Data source

current exercise program for CLBP

Number of physiotherapy consultations 7; 4; 1-40 Physiotherapist
attended for current episode of CLBP

survey
Number of consultations since receiving 4; 3; 1-25 Physiotherapist

survey

Number of days since receiving current
exercise program for CLBP

27;14; 2-113

Physiotherapist
survey

Number of individual exercises contained 4; 3; 1-10 Physiotherapist
within current exercise program for CLBP survey
n (%)
Physiotherapy funding Patient survey
e WorkCover 20; 32%
e Private health insurance 26;43%
e Other 15; 28%

Comparison of physiotherapist-perceived and patient self-reported levels of adherence to

prescribed exercise program

Of the 61 patients included in this study, physiotherapists perceived that 10 patients

(16%; 95% Cl: 8-28%) were completely adherent (‘all’) to their exercise program. In

comparison, 24 patients (39%; 95% Cl: 27-52%) self-reported as being completely

adherent (‘all’), see Table 5.3. Raw agreement between physiotherapist-perceptions and

patient self-report was 0.21.
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Table 5.3: Comparison of physiotherapist-perceived and patient self-reported level of

adherence to prescribed exercise program (n=61)

Physiotherapist-perceived level of patient adherence
Patient self- | All Most Some None Total
reported level of
adherence
All 4 8 11 1 24
Most 2 7 2 0 11
Some 3 13 2 2 20
None 1 2 3 0 6
Total 10 30 18 3 61

Proportion of patients who could accurately recall and demonstrate all of the exercise

program.

Overall, nine patients (15%, 95% Cl: 7-26%) were able to both recall all of the exercises

contained within their program and demonstrate these accurately.

Of the 10 patients who were perceived by their physiotherapist as being adherent to ‘all’
of the exercise program (Table 3), only four (40%, 95% Cl: 12-73%) patients were able to
accurately recall all of the specifics of the exercise program (number, name, frequency
and repetitions) and demonstrate all of the program exercises. The remaining five
patients who were able to accurately recall and demonstrate their exercise program
were perceived by their physiotherapist as being adherent to ‘most’ (n=2), ‘some’ (n=2)

or ‘none’ (n=1) of their exercise program.

Of the 24 patients who self-reported as being adherent to ‘all’ of their exercise program
(Table 3), eight (33%, 95% Cl 15-55%) were able to accurately recall all of the specifics of
the exercise program (number, name, frequency and repetitions) and demonstrate all of
the program exercises. The remaining patient who was able to both recall and

demonstrate their exercise program self-reported as adhering to ‘most’ of their exercise

program.
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Discussion

The proportion of patients who self-reported as being completely adherent in our study
(39%) is consistent with the percentage reported in an earlier USA-based study (35%)
related to exercise for participants with CLBP (29). However, in this earlier study,
patients were considered adherent if they completed 80% of their home exercise
program, therefore, the actual number of completely (100%) adherent patients could
have been much lower. Low rates of self-reported exercise adherence have also been
reported with different patient populations including acute low back pain (39%)(30),
cystic fibrosis (41%)(31) and following shoulder surgery (25-36%) (32).

Specific data relating to physiotherapist-perception of exercise adherence for patients
with CLBP is difficult to locate. A recent survey of 298 Australian private practice
physiotherapists found that physiotherapists perceived that, on average, seven of the
previous 10 patients to whom they had prescribed an exercise program had adhered
(33). Another study identified that physiotherapists perceived only 40% of their patients
as being adherent to an exercise-based falls prevention program (8). These rates are
substantially higher that the physiotherapist-perceived rate (16%) in our study, which
may be related to methodological and patient population differences. For example, in
our sample the physiotherapist was rating an individual patient who was well known to
them; while previous studies reported on physiotherapists’ general perceptions of
adherence rates. The definition of adherence varies between studies (i.e. binary
‘ves/no’ versus a four-point scale ‘all; most; some; none’). Regardless of the study
methods, it is discouraging to note that patient adherence is perceived by
physiotherapists as being sub-optimal (33) which has implications for the clinical

effectiveness of any exercise program.

There was poor agreement between patient self-report and physiotherapist- perceived
levels (all, most, some, none) of patient adherence. Thirty-nine percent of patients self-
reported as adhering to ‘all’ of their exercise program compared to 16% perceived by
their physiotherapist. Concordance between patient-reported and physiotherapist-
perceived adherence level only occurred in 21% of cases. This is much lower than the
75% agreement between physiotherapists and patients with knee osteoarthritis in an
earlier study (9). This earlier study involved qualitative interviews with a small sample of

patients (n=20) nested within a larger randomised controlled trial (9). The level of
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agreement was reported for initial patient adherence during the intervention phase of
the study which may account for the higher level of concordance (9); particularly as
concordance between physiotherapist perception and patient self-report did decrease

to 20% at three months post-intervention (9).

When comparing patient self-report with the observational component, 39% of patients
self-reported as being completely adherent to the exercise program compared to only
15% who were able to accurately recall and demonstrate their exercise program.
Physiotherapists, on the other hand, perceived that 16% of patients were adherent
which is much closer to the 15% who were considered adherent based on the

observational data.

Examination of the data reveals that only eight (33%) patients who self-reported as
being adherent and four (40%) patients who were perceived by their physiotherapist as
being completely adherent were able to accurately recall and demonstrate their
exercise program. Our findings suggest that concordance between patient adherence
levels, measured using i) patient-report, or ii) physiotherapist perceptions, and the
observational component were equally low. The authors are not aware of any past
studies that have compared physiotherapist perceptions of adherence with
observational data. Low levels of concordance between patient-report and an
observational measure has also been reported in earlier research related to physical
activity where data collected from patient self-report was greater than data collected via
an observational measure (11, 18). Considering the complexity of measuring patient
adherence to exercise, it is perhaps prudent to consider the development of adherence

measures which are multi-dimensional.
Implications for measurement of adherence

The level of patient adherence to exercise prescriptions for CLBP varied from 15-39%
depending on the method of assessment used. Although the observational measure was
the most conservative of the measures, one patient in our study was able to accurately
demonstrate and recall the specifics of their exercise program, but self-reported as
being partially adherent (completing ‘most’ of their exercise program). Therefore, no
single type of measure is able to capture all of the information needed to accurately
assess patient adherence to home-based exercise programs. Physiotherapist perception

and patient self-report may be able to capture views on adherence to the dose of the
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exercise program, but cannot accurately capture technique. Demonstration can assess
technique but doesn’t tell you if the patient has done the exercise the same number of
times as prescribed. Therefore, our findings support earlier research that the
measurement of patient adherence should be multi-faceted and include both self-report

and an observational component (4, 6).

In addition, asking the patient to report what they are doing at home (in terms of
exercise frequency and number of repetitions) as well as seeking a demonstration of
each exercise can provide an ideal opportunity for the physiotherapist to correct or re-
inforce the patient’s exercise program and emphasise the importance of adherence

related to treatment outcomes.
Limitations

A limitation of this study is the small sample size and wide confidence intervals which
means that results should be interpreted with caution. The low number of patients able
to correctly report the number of individual exercises contained within the prescribed
exercise program may reflect a limitation of the structure of the patient interview used
in our study, where patients were asked to report the number of exercises prescribed
“at an earlier consultation” and have simply merged a series of programs together.
Although the reasons for patients over- or under-reporting the number of exercises was
not investigated, physiotherapists should be encouraged to communicate clearly with
their patients each time that a change is made to their home program, so that patients

are made aware which of the earlier prescribed exercises they can discontinue.
Conclusion

Due to the lack of a ‘gold standard’ for measuring patient adherence to home-based,
unsupervised exercises, and the reported poor agreement between patient and
physiotherapist self-reported measures, clinicians and researchers should consider using
multi-faceted measures of adherence which incorporate an observational component
similar to that described in this study. These measures have the potential to increase
patient adherence measurement accuracy. The challenge now is to design and

empirically test such a measure.
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Highlights

° Patient adherence to exercise programs for CLBP is low irrespective of measure
used

° Exercise non-adherence can negatively impact on patient outcomes

° Need to develop an accurate, robust, multifaceted measure of adherence
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Interventions to aid patient adherence to physiotherapist prescribed self-management

strategies: A systematic review

Physiotherapists who responded to the cross-sectional survey in paper one perceived
that patient adherence could be positively influenced by individualising the strategy to
the patient, through education and the use of supplementary written information.
Results of the descriptive study (paper three) indicated that high levels of patient
adherence to physiotherapist-prescribed self-management strategies are associated with
the provision of supplementary printed information and confirming patient
understanding by asking the patient to repeat back to the physiotherapist details of the
self-management plan. However, as paper three utilised a descriptive study design, only
correlational data was provided which cannot infer causation. Therefore, paper six was
designed as a systematic review to investigate the evidence produced from intervention-
based research in support of the effectiveness of interventions used by physiotherapists
to aid patient adherence to all prescribed self-management strategies. Systematic
reviews are considered the ‘gold standard’ in medical intervention evidence synthesis.
Paper six used a clear and replicable method to systematically search, appraise and
review the literature on adherence aiding interventions used in physiotherapy self-

management.
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Interventions to aid patient adherence to physiotherapist prescribed self-management

strategies: A systematic review
Abstract

Background: Physiotherapist prescribed self-management strategies are an important
adjunct to ‘hands on’ treatment. However, treatment outcomes are likely to be related
to whether patients adhere to the prescribed strategy. Therefore, physiotherapists
should be aware of adherence aiding interventions designed to maximise patient

outcomes underpinned by quality research studies.

Objective: To conduct a systematic review of the interventions used to aid patient

adherence to all physiotherapist prescribed self-management strategies.

Data sources: The search included the databases CINAHL, EMBASE, MEDLINE, PUBMED,
PSYCINFO, SPORTSDiscus, the Cochrane Central Register of Controlled Trials, PEDro and
Mednar for randomised controlled trials (RCTs) published in a peer reviewed journal

from inception to November 2014.

Data extraction and synthesis: Data was extracted using a standardised form from 12
included RCTs for patient adherence rates to self-management strategies for
interventions used to aid patient adherence and usual care. Two independent reviewers

conducted methodological quality assessment.

Results: Twelve different interventions to aid patient adherence to exercise were
recorded from 12 fair to high quality RCTs. Potential adherence aiding interventions
include an activity monitor and feedback system, written exercise instructions,

behavioural exercise program with booster sessions and goal setting.

Conclusion and implications of key findings: Despite a number of studies demonstrating
interventions to positively influence patient adherence to exercise, there is insufficient
data to endorse their use in clinical practice. No RCTs examining adherence aiding
strategies to self-management strategies other than exercise were identified, indicating

a significant gap in the literature.
Keywords: Patient adherence, self-management, physiotherapist, review, exercise,

PROSPERO reference no: CRD42015014516
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Background:

Physiotherapy is a profession integral to health promotion, illness and injury prevention,
acute care, rehabilitation and self-management and as such, it is an essential
component of a holistic healthcare system (1, 2). Self-management can be defined as
the management of the day-to-day impact of a condition, which is often a lifelong task
(3). Effective self-management is often dependent on the collaboration between the
patient and physiotherapist. It is this collaborative approach that helps the patient to
acquire the skills and confidence to manage their condition; provides self-management
strategies and allows for routine assessment of problems and accomplishments (3). Self-
management strategies form an important part of physiotherapy treatment plans
because patients will spend more time away from the physiotherapist than receiving

clinic or hospital based care.

There are a range of self-management strategies that physiotherapists recommend to
their patients. Advice ranked as the most commonly provided supplement to clinic-
based treatment provided to patients with chronic low back pain by physiotherapists (4).
Knee and elbow braces, taping and orthotics are also commonly prescribed by
physiotherapists (5, 6). Despite this diversity of self-management strategies, past
research on physiotherapist prescribed self-management strategies has tended to focus

on exercise.

Adherence has been defined as “the extent to which a person’s behaviour... corresponds
with agreed recommendations from a healthcare provider” (p.13) (7). Poor treatment
adherence is a problem across a number of healthcare disciplines including
physiotherapy (8). Although adherence to physiotherapist-prescribed exercise programs
has been shown to be an important predictor of treatment outcome (9, 10), 50-70% of
patients are either non-adherent or only partially adherent to their home physiotherapy
programmes (10, 11). Patient adherence assumes importance in physiotherapy because

it may bring about potential savings in treatment costs, and avoidable morbidity (12).

Education, effective communication, patient-therapist rapport, social support and
encouragement, goal setting, treatment efficacy and tailoring have all been shown to
have an impact on patient adherence rates (13). A number of systematic reviews have
assessed strategies for improving patient adherence with exercise for musculoskeletal

conditions (8, 14, 15). However, it is important to ascertain whether adherence aiding
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interventions can positively impact on patient adherence to a range of self-management

strategies (including but not limited to exercise) and for a range of patient conditions.
Objectives:

The objectives of this systematic review are to examine the effectiveness of
interventions used to aid patient adherence to all physiotherapist prescribed self-

management strategies.
Method:

This review followed a systematic review protocol (PROSPERO reference no:
CRD42015014516). The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines were used as a reference for the design and reporting of

this review (16, 17).
Eligibility criteria
Papers were assessed for relevance according to the following criteria:

o Types of participants; included adult patient population who were prescribed a
self-management strategy by a physiotherapist to perform independently, away
from the physiotherapy clinic or other supervised environment. Studies using
preventative strategies, paediatric or healthy participants were excluded.

e Types of interventions; included any intervention implemented within the RCT
to aid patient adherence to a physiotherapist prescribed self-management
strategy such as goal setting, supplemented education material and
motivational program.

e Types of control; this included usual care; in other words a physiotherapist
prescribed self-management strategy without an adherence aiding intervention.

e Types of outcomes; the main outcome of interest was a comparison of the
reported rate of patient adherence to physiotherapist prescribed self-
management strategies for adherence aiding interventions and usual care.

e Types of studies; only RCTs or Quasi- RCTs published in English which met pre-
determined methodological criteria for design quality were included in this

review.
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Information sources and search criteria

A systematic search strategy was utilised for this systematic review. The initial search
included the databases CINAHL, EMBASE, MEDLINE, PUBMED, PSYCINFO, SPORTSDiscus,
the Cochrane Central Register of Controlled Trials and PEDro. The search for unpublished
or grey literature was conducted using Mednar. Databases were searched for full texts
from inception to November 2014. Initial key words used were 'physiotherapy' 'patient
adherence' ‘self-management' ‘compliance’ with additional terms: “physical therapy’,
‘physical activity’, ‘exercise’, ‘tape’, ‘advice’, ‘brace’, ‘splint’ .

This was followed by an analysis of the text words contained within the title and abstract,

and of the index terms used to describe the study.

A second search using all identified keywords and indexed terms was then commenced
across all included databases. The third step included hand searching and screening of the
included studies for any additional studies.

Study selection and data extraction

The first author scanned titles and abstracts based on the pre-specified inclusion
criteria. A second reviewer independently assessed a random sample of 15% of the
identified abstracts. Full texts were assessed independently by the first author and a
second reviewer. Kappa was computed to determine inter-rater reliability of study
selection. A Kappa of 0.78 indicated a substantial level of agreement. A third reviewer

was available to consult if there were any discrepancies.

The first author undertook all the data extraction using a standardized data extraction
form. The data extraction form extracted data on study (author, year), participants
(population group), self-management strategy, adherence aiding intervention and

control, results and author conclusions.
Methodological Quality Assessment

The quality assessment scale developed by the Physiotherapy Evidence Database
(PEDro) was used to assess the methodological quality of the RCTs and quasi RCTs
included in this systematic review. The PEDro scale uses the following criteria, a)
eligibility criteria, b) random allocation, c) concealed allocation, d) baseline
comparability, e) blinding of subjects, f) blinding of therapists, g) blinding of assessors, h)

adequate follow-up, i) intention-to-treat analysis, j) between -group comparisons, k)
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point estimates and variability. The methodological quality of the studies was tabulated
and given a rating of high (eight or more), moderate (six or more), fair (four or more)
and low (three or less) using the overall PEDro score. Studies were required to receive a
rating of fair or above (four or more out of ten) to be considered as having met accepted
methodological criteria for design quality and therefore included in this review.
Methodological quality for the included RCTs was conducted independently by two
reviewers, and any disagreements were discussed and resolved without the need for a

third reviewer.
Data synthesis

Due to the heterogeneity of the interventions to aid adherence, patient population and
type of self-management strategy, results are summarised narratively. The results for
the interventions to aid patient adherence have been grouped using the Behaviour
Change Technique Taxonomy (18).This taxonomy was developed using a delphi-type
exercise with one of the aims being to provide systematic reviews with a reliable

method for extracting and synthesising information associated with effectiveness (18).
Results:

In total 1586 citations were identified; 1437 were removed following review of title,
abstract and removal of duplicates. The full texts of 149 papers were retrieved for
further evaluation; 137 of these did not meet the inclusion criteria leaving a total of 12
studies which were included and assessed for methodological quality using the PEDro

scale. A flow chart of the study retrieval and selection process is presented in Figure 6.1.
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Figure 6.1: Flow chart of the literature search

Records identified through database
searching
(n =1586)

\4

Records after duplicates removed
(n=1337)

l

Titles and abstracts screened
(n=1337)

l

Records excluded (n=1188)
Reasons for exclusion:

Not physiotherapy management
related (n=712)
Adherence data not reported
(n=246)

Not physiotherapist prescribed
(n=63)

Not self-management (n=72)
Not adults (n=38)
Healthy participants (n=28)
Preventative (n=29)

Full-text articles assessed for eligibility
(n =149)

Full-text articles excluded
(n=137)

Reasons for exclusion:
Not RCTs or quasi-RCTs (n= 72)
Detailed adherence data not
reported (n=20)

Not physiotherapist prescribed
(n=19)

Not self-management (n=10)
Not adults (n=5)
Healthy participants (n=6)
Unable to retrieve (n=5)

Intervention studies assessed for
methodological quality with PEDro (n=12)

l

Studies excluded,
(n=0)

Studies included in the review

(n=12)
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Results of Methodological Quality Assessment:

Twelve studies were assessed using criteria outlined in the PEDro scale. The PEDro scale
gives a score out of 10 (eligibility criteria is not used in determination of the final score).
Kappa was computed to determine inter-rater reliability of methodological quality
assessment between the two reviewers. Kappa of 0.71 indicated a substantial level of
agreement (19). All 12 studies met the methodological quality criteria cut-point and
therefore, were included. However, 50% of the included studies only scored fair (four or

five out of 10), with 42% scoring moderate and 8% (or one study) receiving a high score.

All 12 studies met the criteria for randomisation. Only one study adequately concealed
allocation. Groups were similar at baseline for nine of the included studies. Blinding of
subjects, therapists and/ or assessors were also low scoring criteria in all of the included
studies; with none of the included studies describing blinding of subjects. However, one
study reported blinding of therapists and encouragingly six studies described blinding of
assessors. Measures were obtained for at least one outcome in nine studies, although
only five studies reported that all subjects included with outcome measures received the
treatment or control. All 12 studies provided results of between-group statistics for at
least one outcome and all but one study provided both point measures and measures of

variability (Table 6.1).

Table 6.1: Results of methodological quality assessment using PEDro

scale.

Author, a) |[b)|c)|d)|e)|f) |g |h)|i) |j) |Kk) | Overall |rating
year PEDro

score
Alewijnse i1|]1,0/0(0|O0O|O]|1]|]1]|1]|1 5 Fair
etal.,
2003(20)
Bassett & 1110|120 |0]O0O}|2|0]|1]|12 5 Fair
Prapavessis
,2011(21)
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Bassett &
Petrie,

1999(22)

Fair

Evans &
Hardy,
2002(23)

Moderate

Friedrich et
al.,

1998(24)

Moderate

Goto et al,,

2014(25)

Fair

Lysack et
al.,

2005(26)

Fair

O'Brien et
al.,

2013(27)

Moderate

Pisters et

al.,

2010(9)

High

Schneiders
et al.,,

1998(12)

Moderate

Schoo et
al.,

2005(28)

Fair
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Steele et i1|/1,0|212(0|O0jO0O]|1]|]1]|1]|1 6 Moderate
al.,

2008(29)

Key: a) eligibility criteria, b) random allocation, c) concealed allocation, d) baseline
comparability, e) blinding of subjects, f) blinding of therapists, g) blinding of assessors, h)
adequate follow-up, i) intention-to-treat analysis, j) between -group comparisons, k)

point estimates and variability.

Types of adherence aiding strategies and adherence outcomes:

All 12 studies included exercise as the self-management strategy. The patient population
used for the included studies ranged from patients with musculoskeletal conditions
(both acute and chronic), urinary incontinence, haemophilia, post-orthopaedic surgery
and chronic lung disease. There were 12 different adherence aiding interventions used
in the 12 included studies. Three studies involved participants with hip and knee
osteoarthritis (OA) although they used different adherence aiding interventions (Table
6.2). The results regarding the interventions to aid patient adherence are presented
below using the ‘Behaviour Change Technique Taxonomy’ (18) and the strength of

evidence following assessment of methodological quality (30).
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Table 6.2: Results of data extraction from the included studies

Author, Participant Self- Measure of Intervention/s Control Results Conclusions
year population management | adherence
strategy
Alewijnse Urinary Pelvic floor Questionnaire | PFME with 1 of 3 PFME The health education Results suggest that a
etal., incontinence | muscle ) health education therapy programs had no standardised protocol
exercise and diary programs to promote | only impact on treatment checklist for
2003(20) (PFME) long term adherence outcome or adherence | physiotherapists
therapy, with (reminder group; covering all aspects of
. reminder and self-help PFME may optimise
behavioural .
) guide group; outcome and adherence
advice reminder, self-help behaviour without the
guide and counselling need for an additional
group) health education
program
Bassett & Ankle sprains | 1.Exercise Survey with A. Protection C.No There were no Results suggest a
Prapavessi, Self-report 5 Motivation Theory formal significant differences | positive adherence-
2011(21) 2.Ice point Likert (PMT) video informatio | between the three treatment outcomes
3.Advice scale information n groups for their relationship
adherence to the
4.Brace B. non-PMT home-based physio
. information
5.elevation
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Bassett & Upper and Exercise Diary A. Physiotherapist- C.No Data showed there Treatment goals may
Petrie, lower limb patient collaborative formally were no significant not be a suitable
1999(22) injuries goals set goals differences between motivational tool for all
the 3 groups on people
B. Physio mandated overall adherence
goals
Evans & Sports Exercise Diary A. Goal setting C. No goals | Means adherence for | The group involving goal
Hardy, related . or social each group. setting with a sports
2002(23) injuries B. social support support psychologist adhered
A.78.83% L
significantly more to
B.51.84% rehabilitation program
C.49.09%
Friedrich et | CLBP Exercise Diary Motivation group No Mean adherence at4 | There was no significant
al., (MG); including five adherence | months: differences between
1998(24) adherence enhancing | enhancing MG 76.7% MG and CG with regard
interventions interventio ) to long term compliance
n (CG) CG 69.4%
Goto et al.,, | Haemophilia | Exercise Activity Self-monitoring group | Activity Means adherence at 8 | A home exercise self-
monitor (SG) with feedback monitor weeks: monitoring program has
2014(25) and activity monitor with no the potential for
. SG 79.0% . .
display increased exercise
(CG) CG 32.8% adherence in

haemophiliacs.
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Lysack et TKR, THR Exercise questionnaire | Customised video tape | No video Number of adherent There is no evidence
al., of exercises (CV) tape of patients: that the videotape
2005(26) exercises A ¢ ) method offered any
(Cq) ceuracy ot exercises clear benefit over
CV 5/18 (27%) routine practices.
CG 7/14(50%)
Frequency of exercises
CV 8/18 (44%)
CG 5/22(22%)
O'Brien et Hip/ knee OA | Exercise Self-report 5 Action and coping No action Stretching Exercise adherence was
al., oint Likert lans (AP and copin not significantl
P P (AP) pIng AP 3.7/5(74%) . & Y
2013(27) scale plans (CG) improved by the use of
CG3.9/5(78%) action and coping plans.
Walking
AP 3.6/5(72%)
CG3.5/5(70%)
Pisters et Hip/ knee OA | Exercise Self-report Behavioural exercise Generic Adherent participants | Behavioural graded
al., scale based on | program tailored to exercise at week 13: activity with booster
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2010(9) a 5 point Likert | the patient with upto | program BE 75% sessions results in
scale 7 booster sessions and no better exercise
. CG 44%
over the following booster adherence and a
year (BE) sessions greater amount of
(Cq) physical activity than
At week 65 usual physiotherapy
BE 59% both in the short and
long term.
CG 34%
Schneiders | Acute LBP Exercise Exercise diary | Verbal and written Verbal Mean adherence The use of written and
etal., exercise instructions instructions illustrated exercise
WG 77.4% . .
1998(12) (WG) only (CG) instructions as an
CG 38.1% educational strategy to
improve compliance to
exercise therapy for LBP
is clearly shown to be
effective in this study.
Schoo et Hip/ knee OA | Exercise Exercise log Verbal instructions Verbal Mean adherence: Older people with OA
al., sheets and plus instructions who received face to
2005(28) correctness of plus Between 1-4 weeks face instructions and a

exercise
performance
scale

B-Exercise brochure
and audiotape of
exercises

A-Exercise
brochure

A 93%
B 92%

C89%

brochure on how to
perform and comply
with an 8 week home
exercise program did
not show additional
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C-Exercise brochure
and video tape of
exercises

Between 5-8 weeks
A 89.5%
B 81.5%

C87%

benefits from other
modes of instruction.

Steele et
al.,
2008(29)

Chronic lung
disease

Exercise

Diary and
accelerometer

12 week adherence
intervention with
weekly phone calls
and home visits
following pulmonary
rehab program (HV)

Pulmonary
rehab
program
only (CG)

Mean adherence
Short term- week 20
HV 32 mins

CG 16 mins

Long term-Week 52
HV 33 mins

CG 22 mins

The adherence
intervention provided
only limited short-term
improvement in
exercise capacity and
self-reported
maintenance of exercise
after pulmonary
rehabilitation. No long-
term benefits were
evident.
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Shaping Knowledge: Two fair quality studies examined the impact of an education program
on patient adherence using behavioural advice (20) and protection motivational theory (21)
respectively. Both studies showed that there were no statistically significant differences

between the intervention and control groups for patient adherence.

One moderate quality study (12) showed that provision of verbal instruction supplemented
with written material improved adherence relative to verbal instruction alone. Two fair
quality studies indicated that that adherence rates were not improved by the addition of a
video tape or audiotape to usual care (verbal instruction with supplementary written

material (26, 28)).

Goals and Planning: Two studies examined the effect of goal setting processes with
conflicting results. One fair quality study by Bassett and Petrie (22) compared
physiotherapist-patient collaborative and physiotherapist mandated goals with no formally
set goals. Neither of the goal setting interventions resulted in improvements in adherence
rates compared to usual care (22). In contrast, a moderate quality study by Evans and Hardy
(23) concluded that those allocated to a goal setting group (supported by a sports
psychologist) adhered significantly more to their rehabilitation program compared to those
allocated to a social support group (supported by a sport psychologist but no goal setting)
and to a usual care control group (no sport psychologist support). There were differences
between the studies regarding patient population (age and type of injury) and the goal
setting process involved which may have impacted on the results. Motivation to adhere and
expedite their recovery may have been a factor in the study by Evans and Hardy (23) which
involved an injured athletic population who were significantly younger than the study by
Bassett and Petrie (22). In addition, this study used a sports psychologist (who also
provided some counselling support) to set individually motivated goals based on the

assessment by the physiotherapist which may account for the difference in results.

Feedback and Monitoring: One fair quality (25) study included an objective measure to
provide self-monitoring and visual feedback. The results indicate that patient adherence
can be positively influenced using an activity monitor to provide the patient with visual
feedback regarding their level of physical activity as well as monitoring their exercise

frequency (25).

Social Support: One high quality (9), two moderate quality (24, 27) and one fair quality (29)

studies involved either counselling, action and coping plans, motivational support or weekly
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phone calls and home visits to aid patient adherence. The high quality study which used a
behavioural exercise program tailored to the patient with up to seven booster sessions to
aid adherence reported better exercise adherence and a greater amount of physical activity
compared to the control group both in the short and long term (9). The use of weekly
phone calls and home visits to aid exercise adherence in a fair quality study also
demonstrated short term improvement (29). However, a moderate quality study concluded
that exercise adherence was not significantly improved by the use of action and coping
plans (27) . No improvement in long term adherence was demonstrated in a moderate
quality study which used five motivational adherence enhancing interventions including
counselling, reinforcement techniques, ‘treatment contracts’, visual reminders and exercise

reporting (24).
Discussion:
Key findings and implications of key findings:

This review provides some guidance as to the effectiveness of interventions used to aid
patient adherence to physiotherapist prescribed self-management strategies. However, of
the 12 studies included in this review, all included exercise as the self-management
strategy, highlighting an important gap in the research. The available evidence suggests
that interventions such as using an activity monitor and feedback system, written exercise
instructions, behavioural exercise program with booster sessions and goal setting may be
effective in promoting adherence to exercise. However, due to the small number of studies
examining any one type of intervention, there is insufficient data to endorse any of these
interventions as part of routine clinical practice. Combining interventions and tailoring
them to specific needs of individual patients rather than a group of patients may also
improve adherence.

The variable quality of studies limited the conclusions which can be drawn from this review.
Notably, only half of the included studies received a fair score (four or more out of ten). An
earlier study of the Physiotherapy Evidence Database reported that the total score using
the PEDro tool has been increasing by an average of 0.6 points for each decade between
1960 and 2009 although further improvement is still necessary (31). Their results were
consistent with the findings of this review that reporting of blinding (particularly subjects
and therapists) and concealed allocation was generally poor whereas random allocation

and reporting of results of between-group statistical comparisons was much more
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prevalent (31). A further study which looked at PEDro scores across all sub-disciplines of
physiotherapy also report low prevalence of blinding because physiotherapy interventions
by nature are difficult to blind effectively (32). However, researchers should be encouraged
to meet more readily achievable design standards for random allocation, concealed
allocation, blinding of assessors, intention-to-treat analysis, between -group comparisons
and point estimates and variability; giving studies a potential minimum PEDro score of six

(31, 32).

A wide variation was seen in the rates of adherence. Mean adherence rates varied from
33% in the control group of one study (25) to 93% in another using a home exercise
brochure (28). However, of the studies which reported mean percentage rates of
adherence to home exercise programs, the average rate of adherence between studies was
67%. This range of adherence to exercise is similar to another review (57-88%) which also
looked at rate of adherence to nutritional guidelines (22-97%), airway clearance techniques
(33-91%) and medication (31-85%) (33). The challenge for adherence research is to
establish what level of adherence is required to achieve a good therapeutic outcome for a

variety of conditions (13).
Strengths and limitations:

The strength of this systematic review on adherence to physiotherapy is that it did not limit
to a particular physiotherapy patient population or self-management strategy and
therefore, provides a more comprehensive overview of the literature. This has in turn
allowed for a comparison of adherence rates to a number of adherence aiding
interventions for a number of different patient populations. This review also highlighted the
paucity in literature on self-management strategies other than exercise which may be an

important research gap to address.

The limitations of this review are that although it looked at adherence rates to adherence
aiding interventions; it did not discuss the measures of adherence used and the impact that
these can have on the results. There is currently no ‘gold standard’ for the measurement of
patient adherence and therefore, the measurement of adherence remains problematic. A
recent systematic review reported 61 measures of patient adherence to home based
exercise programs with almost all lacking psychometric validation (34). This review also
did not address the barriers to adherence and why some patients are more likely to adhere

than others although this has been reported elsewhere (14).
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It should be argued that just because one component of study design (such as blinding of
subjects and/or therapists) cannot be successfully applied in many physiotherapy
intervention studies, it does not mean that physiotherapy research is inferior (32, 35).
Despite these limitations, the PEDro scale was specifically developed for physiotherapy

research and thus its use here facilitates comparison with other physiotherapy reviews.
Clinical implications

Patient adherence has been positively linked to treatment outcomes. Therefore,
physiotherapists should specifically question their patients about their level of adherence
when prescribing self-management strategies and consider using interventions to maximise

adherence and potentially improve treatment outcomes.

All studies included in this review used exercise in some form. However, physiotherapists
prescribe a number of different patient self-management strategies. Advice ranked as the
most common treatment provided to patients with low back pain by physiotherapists (4,
36). The type of advice may include staying active, to refrain from or limit exposure to
certain activities, posture, seeking further help or support (36). Patient adherence to initial
advice may reduce the severity and burden of injury and expedite recovery which can only
be to the benefit of patients. However, unless high quality research with good
methodological rigour is conducted to establish effective ways to promote adherence to

self-management advice it is possible that physiotherapists are simply wasting their breath.

The use of a brace for symptomatic relief in knee OA and tennis elbow may also be of
benefit and provide a cost effective treatment adjunct (5, 6). However, the cost of
purchasing these devices is redundant if the patient does not wear them. A systematic
review on adherence to therapeutic splint wear in acute hand injury found a mean
adherence rate of 85% with evidence to suggest that immediacy of benefit, splint comfort
and minimising interference with lifestyle and daily living activities can improve splint

adherence (37).

However, while our review indicated insufficient evidence to recommend any interventions
for improving adherence to exercise, it is encouraging to note that two out of the four
interventions identified as showing promise in this review would be simple to implement.
For example, provision of written information is something that could, pending further

research to confirm its impact, be easily and cheaply integrated into routine practice.
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Similarly, activity monitors, if confirmed by future research to be effective, are likely to be
simple to use. Further, with increasing integration of technology into everyday lives (such as
smart phone applications), this type of strategy is likely to be increasingly acceptable to
patients. In contrast, the use of a behavioural exercise program with goal setting are likely
to require more specialised skills to implement. If these interventions were confirmed to be
effective on the basis of future research then physiotherapists may need additional training

and/ or to work collaboratively with other disciplines to design such programs.
Research implications

Research with improved methodological rigour will enhance understanding of behavioural
change interventions used in other professional domains such as occupational therapy and
medicine, which may also aid adherence in a physiotherapy setting (38). Further high
quality research is required regarding interventions to aid patient adherence in
physiotherapy. An important research gap exists regarding patient adherence to self-

management strategies including but not limited to exercise.
Conclusions:

This review provides some insight into the interventions used to aid patient adherence to
physiotherapist prescribed self-management strategies. Despite studies which used an
activity monitor and feedback system, written exercise instructions, behavioural exercise
program with booster sessions and goal setting demonstrating positive influence on patient
adherence to exercise, there is insufficient data to endorse their use in clinical practice.
Further studies are needed to confirm the value of these interventions. Additionally, there
is a need to examine interventions for improving adherence for a range of self-

management strategies used in physiotherapy practice, not just exercise.
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Aiding patient adherence to physiotherapist-prescribed self-management strategies: An

evidence-based behavioural model in practice.

The systematic review (paper six) was important in highlighting that despite a number of
interventions (including supplementing verbal information with printed information, activity
monitors and goal setting) showing promise in their ability to positively influence patient
adherence to exercise, there is insufficient data to endorse their use in clinical practice. Similarly
paper three reported on correlational data to support the provision of printed information and
confirming patient understanding as being associated with higher levels of patient-reported

adherence to self-management.

Paper seven presents a behavioural model to guide physiotherapists in current best-practice
steps for prescribing self-management strategies to their patients. This behavioural model was
devised following a review of physiotherapy and the wider healthcare literature. The resulting
six-step ‘cycle of adherence nudging- uCAN’ model included recommendations related to:
selecting the most clinically relevant self-management strategy; asking patients about
intentions to adhere and the identification of barriers to adherence; individualising the strategy
to the patient; providing information on when and how to complete the strategy; building
patient skills and confidence; and confirm patient understanding. A summary of the literature
including levels of evidence, was presented in support of the use of each step in clinical

practice.
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Aiding patient adherence to physiotherapist-prescribed self-management strategies: An

evidence-based behavioural model in practice.

Abstract

Self-management strategies are regularly prescribed by physiotherapists and can play an
important role in the overall treatment plan for many patients. However, patient non-
adherence to self-management is recognised as a significant barrier to the integrity of
prescribed treatment plans. Physiotherapists are ideally placed to encourage patient self-
management and facilitate adherence to these evidence-based strategies. The translation of
best evidence into clinical practice is integral to the continued development of physiotherapy.
We propose a six-step behavioural model based on current evidence on how to best aid, or
‘nudge’ patient adherence to physiotherapist-prescribed self-management strategies. We also

suggest ways in which this model can be incorporated into routine physiotherapy practice.

Keywords: Self-management, patient adherence, physiotherapy, behavioural change,

communication.
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Introduction

Physiotherapists regularly prescribe a range of patient self-management strategies which can
include exercise, advice, removable braces, self-taping and ice (1-5). Self-management
strategies are an important treatment adjunct because patients will spend more time away
from the physiotherapist than receiving ‘hands on’ care (1) and therefore, can assist patients in
achieving maximal rehabilitation gains (6). It has been reported that physiotherapist self-
management prescription is increasing due to a trend towards ‘patient-centred’ care, where
patients are empowered to become active partners in their treatment (6). A systematic review
reported that when patients adhere, self-management strategies such as home exercise
programs are equally as effective as centre-based supervised rehabilitation which can bring
about potential treatment cost-savings as well as increasing treatment flexibility for the

patient (6).

Efficacious self-management strategies, however, will only result in improved outcome if the
patient adheres to them. Patient adherence has been defined as the extent to which a
patient’s behaviour corresponds with the agreed treatment recommendations of a healthcare
provider (7). A recent systematic review found that the mean rate of patient adherence to
home physiotherapy programmes was 67% (1). This low rate of adherence is despite evidence
from systematic reviews and randomised controlled trials (RCTs) indicating that
physiotherapists can positively influence patient adherence to self-management strategies via
the use of adherence aiding interventions; such as the provision of written information; goal

setting; activity monitors; and behavioural graded activity (1, 8-10).

Physiotherapists have a professional responsibility to provide patient services based on current
evidence (11), however, implementing evidence into clinical practice can be problematic (12).
With reference to patient adherence, being up to date with the current literature is one
aspect; but being able to make the translation of this knowledge into clinical practice is vital.
Researchers should be encouraged to collaborate with clinicians to develop evidence
summaries that aim to make the use of research evidence into practice more streamlined (13).
Therefore, the objective of this discussion paper is to present a six-step behavioural model for
physiotherapists to use when prescribing self-management strategies to their patients in order

to aid adherence. We will present a summary of current literature supporting integration of
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this model in clinical practice as well as providing clinically relevant examples for each model

step.

Establishing an evidence-based behavioural model to aid patient adherence to

physiotherapist-prescribed self-management strategies

In physiotherapy, patient adherence can be viewed as being comprised of both an attitude and
a behaviour (14). Adherence as an attitude consists of a willingness or intention to follow
strategies prescribed by a health professional, whereas adherence behaviour relates to the
actual carrying out of the strategy as intended (10). It has been suggested that if adherence to
prescribed self-management strategies are to be increased, then adherence behaviour must
be understood (15). Several general theoretical frameworks from health psychology literature
may be useful in understanding adherence in physiotherapy; cognitive behavioural theory,
motivational interviewing and social cognitive theory (15, 16). These cognitive-behavioural
theories share common assumptions that people are able to use cognitive processes to affect
behaviour which is individualised and self-regulating (15). These assumptions also emphasise

the active role of the patient in adherence (15).

The six-step Cycle of Adherence Nudging (UCAN) behavioural model aims to aid or ‘nudge’
patients in improving adherence to self-management strategies. Nudging has been defined as
a way of altering people’s behaviour without limiting their options (17). The uCAN is presented
as a series of simple steps that facilitate physiotherapists’ access to adherence aiding
interventions when prescribing self-management strategies to their patients in time pressured
clinical situations (figure 7.1). Each step has been devised from recent research, summarised
below using the following levels of evidence proposed by Sackett et al. (18): level 1a -
Systematic review of RCTs; level 1b- RCTs; level 2a- Systematic review of cohort studies; and

level 2b- Individual cohort studies.
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Step 1:

Select self-
management
strategies

Step 6: Step 2:

Confirm Identify barriers
understanding and enablers

Step 5:

Build skills and
confidence

Step 3:
Individualise

Step 4:
Inform

Figure 7.1 Cycle of Adherence Nudging (uCAN) behavioural model to aid patient adherence to

physiotherapist prescribed self-management strategies.

Best practice communication skills are essential to successful implementation of the model:

When integrating the proposed model into clinical practice it is important to consider best
practice communication skills. Communication that enhances the physiotherapist-patient
relationship is vital for achieving the desired treatment outcome (19). Best practice
communication should be purposeful, goal orientated and based on research from empirical
studies, practitioner experience and theoretical paradigms (11, 19, 20). Two established
models of healthcare communication are the practitioner-centred model and the patient-
centred model (19). The practitioner-centred model has a strong scientific basis leading the
physiotherapist to focus on diagnosis and providing treatment aimed at the practitioner-
identified problem (19). Whereas the patient-centred model emphasises the need to gather
information and tailor treatment according to the patient’s needs and perspective (19).
Current physiotherapy research and guidelines promote patient-centred communication as
best practice (19). However, observational studies indicate that a patient-centred
communication style is not always used in physiotherapy consultations (19). Awareness of
communication in practice is particularly relevant for physiotherapist-prescribed self-
management strategies because there is a reliance on active patient involvement. Active
listening to the patient’s beliefs about their condition, treatment approaches, and previous

experiences with physiotherapy using open, empathetic communication techniques will guide
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the physiotherapist towards a more patient-centred treatment approach. Techniques such as

motivational interviewing can be also used for assessing a patient’s readiness for change (21).

In addition, physiotherapists should be aware of the consequences of poor communication;
with patient dissatisfaction, inaccurate diagnosis, poor adherence, suboptimal outcome and an
increased risk of litigation being potential outcomes (21-23). A patient-centred approach to
communication is adopted throughout the presentation of the six-steps of the uCAN
behavioural model. Steps 1 and 2 provide guidance on patient-centred communication
strategies that may aid adherence to physiotherapist prescribed self-management strategies.
Steps 3-6 provide guidance on addressing common barriers related to knowledge, skills,

confidence and remembering to perform the self-management strategy.

The six-steps of the uCAN behavioural model:

Step 1: Self-management strategy selection: Provide rationale for the self-management

strategy.

There are a range of self-management strategies that physiotherapists can recommend to
their patients. However, it is important that physiotherapists recommend only the most
clinically relevant self-management strategy based on current evidence regarding the benefit
for similar patients with a similar condition. The physiotherapist should then use a patient-
centred approach to discuss with their patient whether self-management strategies could be
integrated into their treatment program. For example, research supports the use of footwear
advice, weight loss management and exercises for patients with hip and knee osteoarthritis
(24). The physiotherapist should discuss these self-management strategies with the patient
and then negotiate which strategy or strategies the patient would like to try first; allowing for
the fact that the patient may reject all options and that this is their choice. To assist patients
with making an informed decision, the physiotherapist should provide information about the
risks and benefits of each strategy, including the option of no treatment. If the patient
proposes an option of their own, the physiotherapist should discuss the relative benefits of

this option based on empirical research and support them in their decision (24).

Provide a rationale: When providing the rationale for the self-management strategy, cognitive

behavioural theory proposes that a person’s actions are motivated by perceived rewards of
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acting in a certain way or perceived negative consequences associated with failure to complete
a particular action (16). Physiotherapy patients may be motivated to adhere to a prescribed
self-management strategy if they perceive it will improve their functioning; or reduce pain and
discomfort; and if they have had some input into self-management strategy selection. Hence,
it is imperative that patients understand and agree with the rationale behind the prescription
of a self-management strategy. For example, patients should be informed about what
outcome it is likely to achieve; and the mechanism by which this will work. In accordance with
this, studies have shown that patients carry out prescribed strategies less effectively when
they view their health problem as less severe (23). This suggests that when recommending a
self-management strategy, it is important to explain what the self-management strategy is,
and what it is designed to do. This should be done while adopting a patient-centred approach
to communication, using language that is directly applicable to the patient’s issue and
appropriate for their level of health literacy. As an example, ‘this exercise will improve pelvic
floor muscle strength, which means that when you pick up your toddler, you will notice less or

no leakage’.

Step 2: Ask about intention to adhere; and identify barriers and enablers to completing the

self-management strategy.

Assess intentions to adhere: It is important to explicitly question the patient about their
intention to adhere early in the prescription process, before providing the patient with too
much further information. Level 1b evidence suggests a correlation between the intentions to
adhere and adherence behaviours (5). Therefore, when prescribing a self-management
strategy, physiotherapists should ask their patient whether they think they will be able to carry
out the self-management strategy at home. Patients may be uncomfortable saying that they
aren’t likely to adhere. However, physiotherapists can promote patient honesty by using a
non-judgmental manner and explaining that non-adherence is common and understandable. It
could be that this particular self-management strategy may need to be reconsidered or
additional education regarding the self-management strategy may be required. For example, a
patient may have been prescribed exercises by a physiotherapist in the past and may be
unwilling to try them again either due to pain associated with exercise or the belief that they
won’t help. The physiotherapist may be able to change these negative associations through

education.
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Cognitive behavioural theory suggests that there are a range of factors that can affect
behaviour, including adherence-related behaviours. These include individual knowledge,
attitudes, beliefs, as well as physical and environmental factors (16). Once the physiotherapist
has established the patient’s intention to adhere it is important to question them about
potential barriers. Empathy and understanding of the barriers to self-management adherence
will evoke more discussion; acknowledging that the choice to change is the patient’s will
increase the likelihood of honesty (16). Physiotherapists should encourage the patient to play
an active role in identifying solutions to address barriers. It may assist the patient if the
physiotherapist asks questions about the patient’s experience of adhering to self-management

strategies in the past.

It is important to establish individual patient barriers to adherence as there are several
examples from physiotherapy research that illustrate the negative impact barriers can have on
adherence. Level 1a evidence on adherence to exercise for older patients found that reduced
mental wellbeing appeared to present a greater barrier to exercise adherence than physical
wellbeing (25). Level 2a evidence has shown that patient beliefs about treatment approaches
are strongly associated with adherence and that non-adherent individuals were likely to have

lower levels of prior activity, lower exercise self-efficacy and low levels of social support (26).

Step 3: Individualise the self-management strategy: simplify the self-management strategy

and tailor it to the patient’s circumstances.

Social cognitive theory suggests that a patient’s belief in their ability to carry out the self-
management strategy must be nurtured by building on success; therefore, the prescribed self-
management strategy must be achievable (16). Evidence suggests that simple regimes are
more likely to be adhered to than complex ones (23, 27). Level 1b evidence indicates that
patients who were prescribed 2 home exercises performed better on in-clinic reassessment
than those given 8 home exercises (27). Therefore, where possible physiotherapists should
prescribe simple self-management regimes, and explore how these can be tailored to the

patient’s lifestyle using a patient-centered approach.

Tailoring of the regime refers to considering how the patient can integrate the self-
management strategy into their daily routine. This may include coupling the self-management
strategies to regular habits which are determined in consultation with the patient (e.g. having

breakfast, driving to work), or considering how triggers or reminders can be used to maximise
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adherence. Reminders have been used effectively in a number of contexts. For example, Level
2c research on hand hygiene found that an electronic motion sensor—triggered audible
reminder immediately and significantly improved and sustained greater adherence of hospital
visitors and clinical staff to hand hygiene guidelines (28). Qualitative physiotherapy studies
reporting on the use of laminated exercise sheets which can be displayed in patients’ homes to
act as visual reminders to exercise (29) and the use of triggers to assist women in

remembering pelvic floor muscle exercises (30) have been shown to increase adherence.

Step 4: Inform: Provide instructions on when and how to complete the self-management

strategy.

Knowledge is considered a prerequisite to successful performance of a self-management
strategy. Specific knowledge of when (i.e. once a day; or under what circumstances) and how
(i.e. how many repetitions; how long; which technique) a prescribed behaviour should be
performed is critical to adherence (31). Level 1a evidence regarding patients with chronic neck
pain identified the most effective components of a physiotherapist-prescribed exercise
program related to the provision of specific information regarding the frequency, intensity,

time and type (FITT) for each exercise (32).

Another consideration when providing instructions, is that delivery of an effective self-
management strategy relies on establishing an evidence-based strategy and ensuring an
adequate dosage (15). There is a risk that a self-management strategy will be ineffective if the
prescribed intensity or frequency is too low. Therefore, physiotherapists need to review the
evidence related to the recommended dosage of the self-management strategy as well as
developing an understanding of their patient’s adherence rate in order to ensure that this

dosage is prescribed and being achieved (15).

Skills in transferring information can increase the probability that the patient will recall the
information, adhere to the self-management strategy instructions and be satisfied with the
care provided (33). Medical literature shows factors such as anxiety, feeling unwell, and poor
health literacy may lead to poor understanding and retention of information conveyed within a
consultation(23). Patient non-adherence with a self-management strategy may be
unintentional simply due to a misunderstanding of the physiotherapist’s instructions. Patients

simply cannot carry out the directives that they don’t recall (23). Young healthy volunteers
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have been shown to recall less than 25% of the information conveyed during simulated
medical consultations (34). This level of recall may be even lower for those physiotherapy
patients who are under increased stress due to pain and other anxieties. Level 1a and 1b
evidence supports that patient adherence can be aided by the use of written information to

aid recall of the specific instructions (1, 35).

Step 5: Building skills and confidence: Physiotherapist modelling, patient practice and

feedback

Psychological theories suggest that a behaviour is more likely to be actioned if an individual
has the requisite knowledge and skills and has seen the behaviour modelled (36, 37).
Modelling, such as demonstrating the correct exercise technique, is particularly effective when
undertaken by respected individuals such as physiotherapists (36). Social cognitive theory
promotes effective self-management to keep people healthy throughout their lives (16).
Behaviours, including self-management strategies can be learned through watching others
perform the behaviour correctly, having the opportunity to practice the behaviour and receive

corrective feedback if needed.

Self-efficacy is the perceived confidence in one’s ability to accomplish a specific task and has
been shown to affect exercise adoption and maintenance (25). Self-efficacy can be increased
via modelling and also through encouragement (verbal persuasion). Physiotherapy research
also supports the important role of self-efficacy and modelling in adherence. For example,
Level 2c evidence supports that during the course of physiotherapy, moderate to strong
reciprocal relationships have been shown to exist between self-efficacy and adherence to
rehabilitation (38). Level 2c research investigating adherence of older women with strength
training and aerobic exercise showed that a patient is more likely to recall instructions when
they have an active role in the strategy through practise than being passive recipients (39).
Qualitative research has demonstrated that adequate instruction and exercise practise with
the physiotherapist was essential for patients to gain confidence, learn how to perform the

exercises efficiently and for adherence to the program (40).

Therefore, it is recommended that physiotherapists nurture patient self-efficacy and
motivation to adhere by modelling behaviour such as the physiotherapist demonstrating a
particular exercise prior to encouraging active patient practice accompanied by corrective and

supportive feedback.
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Step 6: Confirm understanding: Allow time for patient questions

When prescribing a self-management strategy, physiotherapists should employ best practice
patient-centred communication skills (19). There are a range of communication strategies that
can be used to maximise understanding and recall such as presenting the most important
information first; emphasising the importance of key information; using lay language and
avoiding medical jargon; and asking the patient to summarise what has been agreed during the
consultation (23, 33). Asking the patient to summarise information regarding the self-
management strategy can serve two functions. First, it allows for an opportunity for any
misunderstandings to be identified and for the provision of additional information to confirm
understanding. For patients to effectively receive and understand information that they are
given, they need the opportunity to ask questions and have them answered in order to clarify
the information that they have received (23). Second, it may increase the likelihood of
adherence. Patients want to participate in the process of caring for their own health and
therefore, when patients verbally agree to do something, they may be more likely to adhere

(23).

It has been shown that patient treatment outcomes can be improved when healthcare
providers assess their patient’s ability to recall instructions or advice; however, this step in
communication is often neglected (41). Level 1b evidence on exercise delivery method
discussed that the effectiveness of recall can be affected by memory problems in older
patients (35). Therefore, seeking confirmation supplemented with written instruction or using
the patient’s smart phone to record the instructions can increase adherence to exercise

programs (35).

Physiotherapists should seek confirmation that the patient fully understands what is being
asked of them to do at home which then provides an opportunity to modify or supplement

their instructions to promote patient success.

A summary of the uCAN steps are presented in Table 7.1.
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Table 7.1 Summary of the steps involved in the uCAN behavioural model

Adherence nudging steps

Summary

Step 1: SMS selection: Provide
rationale for the SMS

Select the most appropriate SMS based on research
evidence and patient’s presentation

Step 2: Ask about intention to
adhere and identify barriers and
enablers to completing the SMS

Assess patient’s intention to adhere

Correct or re-inforce patient perceptions regarding
the SMS

Question patients about specific barriers to
adherence

Reassure patients that it is okay to have difficulty
completing SMS

Assist patients in finding ways to integrate SMS into
their routine

Step 3: Individualise the SMS:
Simplify the SMS and tailor it to the
patient’s circumstances.

Individualise the SMS to the patient’s specific needs.
Simplify the SMS to assist with adherence
Tailor the SMS to fit into a patient’s routine

Step 4: Inform: Provide instructions
on when and how to complete the
SMS.

Provide specific dosage instructions related to
research regarding patient outcomes

Provide written instructions or other supplementary
material to aid recall

Step 5: Building skills and
confidence: Physiotherapist
modelling, patient practice and
feedback

Physiotherapist to model SMS (if possible)
Provide time for patient to practice the SMS

Physiotherapist to provide encouraging and corrective
feedback

Step 6: Confirm understanding:
Allow time for patient questions

Ask the patient to repeat the SMS

Confirm understanding

Correct any misinformation

Answer any questions

Provide supplementary information or adherence
aiding interventions as required

Cyclical nature of the uCAN model

Self-management is an ongoing task. Therefore, it is recommended that physiotherapists

assess adherence to self-management strategies at subsequent consultations. If the patient

indicates that they have experienced difficulties with adherence, then the physiotherapist can

explore any barriers or reasons for this by returning to the relevant step in the model. It may
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be that the self-management strategy itself needs to reconsidered leading to a return to step-
one or that the patient misunderstood the specific instructions in step-four. Therefore, the
uCAN model is designed to be used as a cyclical model with steps repeated as many times as
needed to encourage patient self-management adherence and therefore, have a positive

impact on treatment outcome.

Discussion:

The uCAN behavioural model is suggested as a way of incorporating best practice adherence
research into clinical care. It has been reported that there currently exists a ‘knowledge to
practice’ gap in physiotherapy whereby clinicians have the knowledge and skills to search out
current research into effective strategies for aiding patient adherence to their prescribed self-
management strategies, but that they are not consistently implementing it into practice (13).
The six-steps of the uCAN model draw on theoretical constructs that have been empirically
shown to be associated with positive behavioural change (16). We believe that this is the first
behavioural model to apply these theories to aid patient adherence to physiotherapist-

prescribed self-management strategies.

Physiotherapists’ have been described as promoters, preventers and rehabilitators (16).
Patient health outcomes can be positively influenced by physiotherapist prescribed self-
management strategies, and, therefore, incorporating methods to aid patient adherence to
self-management strategies is an important component of a physiotherapist’s role. In addition
to individual patient benefits, there are also health system related benefits to prescribing and
maximising patient adherence to self-management strategies (6). These may include a
reduction in the number of in-clinic treatments thereby decreasing costs for the both the
patient and healthcare system as well as freeing up waiting lists. Physiotherapists can be
assured that investing time designing, prescribing and actively monitoring self-management

strategies is both evidence-based and economically efficient (6).

Implications for practice and research

There is growing recognition of the importance of knowledge translation in physiotherapy to
ensure that research findings are rapidly integrated into clinical practice. Frameworks or
practice models are important resources to promote the uptake of evidence into

physiotherapy practice settings (42). The steps proposed within the uCAN model draw on
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evidence-based strategies that have been shown to promote adherence in other healthcare
contexts. The model as a whole, however, has not been tested in the physiotherapy setting.
Therefore, before translation into practice, the model should be tested for effectiveness in
aiding patient adherence to physiotherapist prescribed self-management strategies using a
rigorous research design methodology. The next stage for us as researchers is to design a study
which has considered all aspects of methodological quality as detailed in assessment tools
such as PEDro (43) or the Cochrane risk of bias assessment (44). Physiotherapy researchers
have increasingly focused on evidence produced from RCTs (12, 45). RCTs provide an
efficacious design method to evaluate the effectiveness of an intervention. They are grounded
in a medical paradigm in which individuals are randomly assigned to receive an intervention or
control condition which assists in eliminating selection bias (46). Therefore, a randomized
controlled design is likely to provide the most robust evidence for the effectiveness of this
behavioural model in improving patient adherence to self-management strategies and thus
improve patient outcome. In the meantime, physiotherapists should use this model as a
summary for reviewing current research and reflecting on their own clinical practice when

prescribing self-management strategies to their patients.

Conclusion

The uCAN behavioural model draws on current research suggesting that patient adherence to
physiotherapist-prescribed self-management strategies can be aided or nudged by considering
six important steps during the prescribing process. These include: selecting the appropriate
self-management strategy based on best-evidence and patient preference; identifying barriers
and enablers to adherence; individualizing the self-management strategy to the patient;
providing tailored patient information; building patient skills and confidence; and confirming
patient understanding. Patient adherence has been shown to be directly related to patient
outcome; therefore, it is important that physiotherapists translate high-quality adherence
aiding research into routine clinical practice. Further research testing the effectiveness of this

behavioural model is recommended.
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Thesis overview

The main objective of this body of work was to address gaps in the literature related to

patient adherence to physiotherapist-prescribed self-management strategies.

More specifically, this thesis addressed gaps in the broader research related to the:

1) Prescription of self-management strategies by physiotherapists in Australian private
practice (paper one),

2) Perceptions of Australian private physiotherapist practitioners regarding patient
adherence to prescribed self-management strategies encountered in their practice (paper
two).

3) Level of patient-reported adherence to self-management strategies prescribed in
Australian private practice, and the characteristics associated with patient-reported high
levels of adherence reported at strategy level (paper three).

4) Literature on patient adherence published over the last 20 years and the types of
adherence measures used to assess patient adherence and the reported accuracy of those
measures (paper four).

5) Comparison of three different measures of patient adherence to prescribed home-based
exercises by physiotherapists in private practice, (paper five).

6) The effectiveness of interventions to aid patient adherence to all physiotherapist-
prescribed self-management strategies (paper six).

7) Presentation of a behavioural model based on current evidence on how best to aid

patient adherence to physiotherapist-prescribed self-management strategies (paper seven).

Examination of the physiotherapy literature indicated that most adherence research has
concentrated on prescription of home-based exercise rather than other self-management
strategies. Therefore, this body of work focused on a broader range of physiotherapist-
prescribed self-management strategies, including, but not limited to, exercise, advice, the
use of ice or heat, lumbar rolls, removable braces, and self-taping. This thesis comprises
seven papers; of which five are published and two are under editorial review in peer-
reviewed international journals. Four of the papers are data-based (papers one, two, three
and five), two are reviews of the literature (papers four and six) and one is a commentary
presenting a behavioural model (paper seven). A summary of the design of the studies

reported within the papers is included below:
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Papers one and three reported a cross-sectional observational study of 113
physiotherapist-patient consultations involving 14 physiotherapists from four private
physiotherapy practices across two Australian states. Paper three also presented the
results derived from follow-up telephone interviews with each patient participant in the

cross-sectional observational study.

Paper two reported on a cross-sectional web-based survey of 298 practising

physiotherapists across all Australian states and territories.

Paper five reported on a cross-sectional observational study conducted within six
Australian physiotherapy private practices involving 15 physiotherapists and 61 patient
participants. This paper presented the results of patient-specific questionnaires completed
by each treating physiotherapist. It also reported data obtained via patient self-report and
research physiotherapist coding of face-to-face interviews and exercise demonstration with

each patient participant.

Paper four was a critical review of the quantity and quality of adherence literature related

to patient adherence in physiotherapy over the last 20 years.

Paper six was a systematic review of the literature summarising 12 included randomised
controlled trials of interventions used to aid patient adherence to physiotherapist-

prescribed self-management strategies.

Paper seven presented a six-step behavioural model to guide physiotherapists during the
self-management prescription process. Each step of this model was based on up-to-date
evidence on how best to aid or ‘nudge’ patient adherence to each prescribed strategy.
Ways in which this model can be incorporated into routine physiotherapy practice are also

suggested.

A detailed account of the main findings of the papers included in this thesis is provided
below, followed by an analysis of the strengths and limitations, clinical implications and

recommendations for future research of this body of work.
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Summary of main findings

Physiotherapist-prescribed self-management strategies are an integral component of

physiotherapy

Physiotherapists can play an important role in prescribing, encouraging and monitoring
patient self-management. The contact time that physiotherapists have with their patients
enables them to identify issues impacting on their patients’ health and physical functioning
[1] and develop strategies to overcome these issues. Patient self-management is
considered by the World Confederation for Physical Therapy as an integral component of
physiotherapy treatment [2]. A modified Delphi study conducted in the UK in 2012
identified that exploring the role, content and effectiveness of self-management strategies
in physiotherapy were research priorities [3]. However, there is little data on the extent to
which self-management strategies are prescribed in Australian physiotherapy private

practice.

Results of a survey of 298 physiotherapists, reported in paper two, indicate that 89% of
practising physiotherapists perceived the following self-management strategies to be
important for improving patient outcomes: exercise, advice (postural advice, increasing
physical activity/ general fitness), self-taping, removable braces, self-massage and weight
management strategies [4]. In line with this, the observational study of 113 private practice
physiotherapist-patient consultations (reported in paper one), found that 96% of patients
were prescribed one or more self-management strategies from a range of nine different
types of strategies (exercise, advice, ice, heat, lumbar roll, removable braces, self-taping,

self-massage, self-mobilisation) [5].

Papers one and two make a significant contribution to addressing identified gaps in the
literature on the role and use of self-management strategies in physiotherapy [4, 5]. These
papers also enhance knowledge about physiotherapists’ engagement with patient self-
management, and motivations behind this (i.e. widely held perceptions that self-
management is important for improving patient outcomes [4]). As reported in paper one,
physiotherapists were observed to spend, on average, almost one quarter of the
consultation time related to self-management prescription [5]. Some physiotherapists
devoted up to half of the consultation time on patient self-management [5]. This is a
notable amount of time given the competing priorities during physiotherapist-patient

consultations such as devoting time to patient assessment and treatment. The amount of
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self-management prescription time could be seen as a metric of the importance placed

upon patient self-management by physiotherapists.

Adherence to physiotherapist prescribed self-management strategies needs to be improved

The effectiveness of self-management strategies is dependent upon the level of patient
adherence [6-8]. Several studies in this body of work explored levels of patient adherence
to self-management strategies using different methods, including patient-report,
physiotherapist perspective and observational data. In paper two, physiotherapists were
asked to consider the last 10 patients to whom they had prescribed either exercise; self-
taping; removable braces; and advice, and then report how many of these 10 patients they
perceived had adhered to at least 80% of each prescribed strategy [4]. The mean perceived
percentage of adherent patients reported by physiotherapists was: 70% for exercise, 64%
for self-taping, 75% for removable braces and 58% for advice [4]. These levels of adherence
are similar to the mean level (67%) across all of the studies included in the systematic
review of interventions to aid patient adherence to physiotherapist-prescribed self-
management strategies (paper six) [9]. However, lower levels of adherence were identified
in the observational studies reported in papers three and five, where self-reported
adherence was 56% among patients with musculoskeletal injuries; and 14-39% (depending
on the type of measure used) among patients with chronic low back pain. Adherence levels
in earlier research has also shown substantial variation; 30% of adults with cystic fibrosis
adhered to daily self-managed chest physiotherapy [10]; 49% of participants completed a
home-based exercise program for low back pain [11] and 62% of participants adhered to
home exercises for meniscal tears and osteoarthritis [12]. Taken together these results
indicate that levels of patient adherence to physiotherapist-prescribed self-management
strategies are sub-optimal. Improving levels of patient adherence may potentially have a
positive impact on patient treatment outcomes and therefore, exploring ways to maximise

patient adherence should be a research priority.

Different methods of measuring adherence provide different estimates of adherence

One of the aims of the critical review (paper four) was to examine the types of measures
used to assess patient adherence in the physiotherapy literature as well as the reported
accuracy of these measures. A key finding of this review (paper four) was the lack of a ‘gold

standard’ measure of patient adherence to physiotherapist-prescribed self-management
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strategies [13]. Therefore, in this thesis a range of different methods were employed to

assess adherence.

Patient adherence can be assessed from both the physiotherapist and patient perspective.
Paper five reported on a comparison of patient self-reported levels of adherence with
physiotherapists’ perceptions of patient adherence to a prescribed exercise program for
low back pain. The results demonstrated that there was poor agreement between these
two measures (raw agreement 0.21). It has previously been reported that physiotherapists
may demonstrate a tendency to underestimate patient levels of adherence [14]. Whereas it
has been reported that patients have a tendency to over-estimate their level of adherence,
either intentionally or otherwise [15]. Without knowing the ‘true’ level of patient

adherence it is impossible to know which of these two measures are more accurate.

It has been suggested that the use of observational measures of adherence may improve
adherence measurement accuracy [13, 16]. Observational methods have also been used to
assess adherence to a range of self-management strategies, particularly in relation to
medication adherence. One paper related to self-management in cystic fibrosis reported
disparities between patient self-report and an observational measure of medication
adherence; with self-reported adherence being much higher than data derived from
electronic monitoring [17]. However, studies which compare patient self-report to home-
based exercise programs with an observational measure have been difficult to locate during
literature searching. One study did compare the number of patient-reported completions of
a home exercise routine using a video-recorded program with the number of times the
video-recorded program was actually played (using a hidden counter within the video
cassette)[18]. The results indicated that the number of times patients self-reported playing
the video to complete the exercise program was significantly greater than the number of
times the video had actually been played [18]. The results of paper five support these
findings with the percentage of patients self-reporting as completely adherent (39%) being
greater than the percentage of patients who were considered potentially completely
adherent using the observational measure (15%). However, it should be acknowledged that
the observational data from paper five did not measure the same aspect of adherence as
the self-report data. In paper five, patients self-reported whether they had completed the
exercise program as prescribed by their physiotherapist using a four-point Likert scale (‘all’,

"most’, 'some’, ‘'none’). Whereas the observational measure assessed whether the patient
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was able to recall and provide an accurate demonstration of each of the exercises
contained within the prescribed program. It is proposed that key components of an
adherence measure to an exercise program should include a report on the number of
times and/or frequency each exercise has been completed (whether this is via self-report or
using technology such as a smart phone app which is able to log exercise completion rates)
as well as some form of exercise demonstration. The second component is vital as a
patient may be completing an exercise but following the wrong technique which may

compromise the effectiveness of the exercise.

Measures of adherence should capture all of the elements of adherence

Patient adherence to a self-management plan is multidimensional and measures of
adherence should reflect this. More specifically adherence measures need to capture
whether patients have completed the right strategy, for the prescribed amount of time on
the prescribed amount of days. For an exercise program, for example, adherence measures
should capture the number and type of exercises, exercise frequency and number of
sets/repetitions. For a removable brace this might relate to wearing the brace in the correct

position for the prescribed amount of time.

Despite this, the critical review (paper four) reported that patient self-report was the most
commonly used measure of adherence in research studies, and that most studies only
assess one element of adherence such as the number of times the patient completed the
exercise within a given time period [13]. Many studies have used Likert scales to assess
whether patients have completed their self-management strategy as prescribed by their
physiotherapist. For example, two earlier studies used the same self-report adherence
measure which required patients to rate their level of adherence to exercise from 1= not at
all, to 5= as advised [19, 20]. Physiotherapists may also use a similar scale to rate their
perceived level of patient adherence (as used in paper five). [21]. Self-reported or other-
reported measures using Likert scales or a ‘tick box’ in an adherence diary for every day
that the patient has completed the strategy, may not capture all of the elements of
adherence, such as those related to use of correct technique, strategy instructions or

‘dose’.

Observational measures of adherence have the advantage of enabling assessment of
accuracy of self-management technique to determine whether the patient can perform the

strategy correctly. However, similar to self-report Likert scales, observational measures
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often don’t capture all aspects of adherence. For example, the Correctness of Exercise
Performance (COEP) scale uses a three grade scale to judge whether individual exercises
are performed correctly based on the assumption that only patients who complete the
exercises correctly can be judged as adherent [22, 23]. However, the limitation of the COEP
scale is that it does not take into account adherence to exercise instructions regarding
frequency and number of repetitions which is important in establishing that the correct
dosage of the exercise program is being completed by patients. The Sport Injury
Rehabilitation Adherence Scale (SIRAS) [24] measures patient effort/intensity during
exercise performance, their ability to follow instructions and how receptive they are to
changes being made to the rehabilitation program [24]. Although the SIRAS is able to
capture different elements of adherence when compared to the COEP scale, like the COEP
scale it does not measure adherence to specific exercise instructions or ‘dose’ such as the
number of times the exercise has been completed at home compared with the

physiotherapist's prescription.

In paper five, many different elements of adherence were considered. Self-report data
were used to assess adherence related to whether the patient was completing the correct
number of exercises at the correct dose; while observational data were used to assess
correct technique. The findings of paper five suggest that a number of patients self-
reported completing exercises at home but that they were either completing the wrong
type of exercise, undertaking the wrong ‘dose’ or following an incorrect technique.
Therefore, adherence measures which rely on a single method (such as self-report of
completion only) may not capture all of these elements of adherence and may not provide

an accurate picture of what the patient is actually doing at home.

The challenge for adherence researchers is to develop a measure for use in physiotherapy
which uses a multi-faceted approach (i.e. a combination of patient self-report and
observational components) to accurately capture all of these complex elements of patient

adherence to self-management strategies.

Physiotherapists perceive that there are a number of important methods to aid patient

adherence to physiotherapist-prescribed self-management strategies

The cross-sectional survey of 298 practising physiotherapists, reported in paper two,
examined their perceptions regarding the importance of methods employed to aid patient

adherence and the barriers to using these methods [4]. It was important to survey
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physiotherapists’ attitudes to methods to aid patient adherence because earlier research
has indicated that when healthcare professionals perceive something as beneficial and easy
to implement into practice, they are more likely to do so [25]. Encouragingly, 99% of
surveyed physiotherapists perceived that improving patient adherence was relevant to
their clinical practice; and 98% believed that they could positively influence their patients’
level of adherence [4]. Physiotherapists perceived that the most important methods to aid
patient adherence to prescribed self-management strategies were individualising the
strategy to the patient (including tailoring to patient lifestyle and reducing the complexity
of the strategy); providing patient education (including providing a clear rationale for the
strategy and the provision of supportive material) and practicing the strategy within the
consultation (including physiotherapist demonstration, patient practice and checking that
the patient understands the instructions) [4]. Physiotherapists surveyed in paper two also
reported that there were minimal barriers to implementing these methods into routine
practise [4]. For example, physiotherapists reported that they had sufficient time (83%) and
knowledge/skills (84%) to assess patient adherence during routine consultations [4]. These
results are perhaps indicative of physiotherapists’ willingness to integrate these methods to

aid patient adherence into routine patient care.

Prescription characteristics may influence patient adherence

The systematic review (paper six), reported that there is insufficient evidence to
recommend any of the adherence aiding interventions examined. Despite this, adherence
aiding interventions which appeared promising and warrant further investigation include:
an activity monitor and feedback system, written exercise instructions, behavioural exercise

programme with booster sessions and goal setting.

In paper three, a multiple mixed effects logistic regression model was conducted to explore
which, if any, of the adherence aiding methods identified in the literature were associated
with higher levels of patient self-reported adherence. Results indicated that when the
physiotherapist provided the patient with printed information as well as confirming patient
understanding by asking the patient to repeat the details of the self-management program,
patients were more likely to report higher levels of adherence. Asking the patient to
summarise what has been agreed to during the consultation has been highlighted as
forming part of best-practice communication skills [26-28]. This can serve two functions:

one, it provides the physiotherapist with an opportunity to correct any misunderstandings
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and two, it may increase the likelihood of adherence [26]. While causality cannot be
inferred due to the study design, these findings are consistent with that of the systematic
review regarding the potential value of written exercise instructions. Therefore, taken
together these studies indicate that strategies such as provision of written information and
seeking confirmation that the patient has understood the self-management strategy

prescribed may assist in promoting adherence. [25].

Evidence based strategies from the broader healthcare literature on adherence may be

applied to physiotherapy practice.

Given the paucity of evidence for enhancing adherence in the physiotherapy literature
identified in paper six, paper seven explored how evidence based strategies from other
areas of healthcare may be applied to the physiotherapy context. Six steps or strategies
were proposed that could be used by physiotherapists when prescribing self-management
strategies to patients [26]. These steps, described in the uCAN model, included: 1) selecting
the most clinically relevant self-management strategy based on current evidence regarding
the benefit for similar patients with a similar condition as well as providing the patient with
a rationale for each strategy; 2) asking the patient about intentions to adhere and
identifying barriers and enablers to adherence; 3) individualising the strategy to each
patient’s circumstances; 4) Providing instructions on when and how to complete each
strategy (including verbal as well as in printed formats); 5) building patient skills and
confidence via demonstration, practise and feedback, and; 6) confirming patient

understanding [26].

However, the uCAN behavioural model has not been tested and there is limited
physiotherapy-specific evidence to endorse the use of these methods in clinical practice. A
well-designed randomised controlled trial (RCT) investigating the effectiveness of methods
to aid patient adherence as set out in the uCAN model (paper seven) as well as those

associated with high levels of adherence in paper three, is recommended.
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Strengths and limitations of thesis

Paper Two (national survey of practising physiotherapists survey)

The results of paper two may not be generalisable to all Australian physiotherapists

The Australian Physiotherapy Association (APA) ‘find a physio” web link was used to locate
publically listed practising physiotherapists. Data from 2014 indicates that of the 24,800
physiotherapists who had unlimited (general) registration to practise physiotherapy in
Australia [29], over 17,000 (69%) were members of the APA [30]. While most practicing
physiotherapists are APA members, not every member of the APA is listed on the ‘find a
physio’ web link which was used to identify the sample for the study reported in paper two.
Unfortunately there is no data available on the percentage of APA members represented
on the ‘find a physio’ web-link, or the characteristics of those who are not listed. Given that
APA members are more likely to work in private practice compared with all registered
physiotherapists (63% compared to 37%), the potential of sampling bias cannot be
eliminated [30, 31]. In an attempt to reduce selection bias, all eligible physiotherapists with
a listed email address were emailed an invitation to participate in the survey with an

enclosed web link to complete the survey [4].

The response rate to the survey in paper two was low at 44% which increases the risk of
non-response bias [4]. It was not possible to collect data regarding non-responders due to
the study recruitment method. Therefore, a comparison was made between survey
responders and Australian workforce datasets from a range of sources to examine
representativeness including age, gender, number of hours worked per week, number who
graduated in Australia, number in possession of a post-graduate qualification and location
of practice [4]. All of these characteristics demonstrated non-significant differences

between each study sample and national datasets [4].
Papers One, Three and Five (observational papers)

Limitations related to participant recruitment may affect the generalisability of the results

Data reported in papers one and three were derived from four private practices and paper
five from six practices. All practices were located in metropolitan areas, within a 50km
radius of two large cities. Therefore, it is unlikely that results are representative of all

private physiotherapy practices across Australia, particularly those in rural areas.
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The overall numbers of physiotherapists involved in the studies were small, 14
physiotherapists from four practices participated in paper one; while paper five involved a
total of 15 physiotherapists from six practices. No major differences were identified
between physiotherapist participant characteristics for papers one, two, three and five
when compared with Australian physiotherapy workforce datasets, although only a limited

number of characteristics were compared.

It should also be noted that in an attempt to recruit a homogenous sample of patients for
paper five, recruitment was limited to patients receiving physiotherapy for chronic low back
pain. Therefore, the generalisability of the results to other patient populations is limited.
However, paper five is believed to be the first to compare patient self-report,
physiotherapist-perceptions and an observational measure of adherence. This paper
therefore potentially makes a valuable contribution to the literature despite these

limitations.

To reduce selection bias, a consecutive sample of physiotherapy patient participants who
met each study’s inclusion criteria were recruited for the observational studies. The
consent rate for these observational studies was very high with between 95-99% of
patients invited to participate consenting to take part. Therefore, although participants in
these studies may not be representative of all patients seen in physiotherapy private
practice across Australia, they could be considered representative of patients from those

practices.

Precision and generalisability of results can be affected by sample size in paper five

The sample size was a strength of papers one and three which used the same dataset. In
total, 113 physiotherapist-patient consultations were observed involving 14
physiotherapists from four practices. This sample size is greater than the 12
physiotherapists observed during initial patient consultations to review their use of
behavioural change techniques [32] or the 52 physiotherapist-patient interactions observed

to explore communication models used in physiotherapy private practice [33].

However, the small sample of paper five is a limitation. In total 61 patients were asked to
self-report their level of adherence to a prescribed exercise program for chronic low back
pain. The same patients were then asked to recall the exercise program specifics and

demonstrate each exercise to an independent researcher. The small sample size of patients
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meant that all of the quantitative findings of paper five were reported with wide 95%

confidence intervals thus leading to a cautious interpretation of results.

Observational study participants received limited study information in an attempt to

minimise changes of behaviour

The studies reported in papers one, three and five involved direct observation of
physiotherapist-patient consultations, or patients demonstrating exercises prescribed for
chronic low back pain. Therefore, it is possible that participants altered their behaviour due
to the presence of the research physiotherapist. The Hawthorne effect refers to when
research participants change their behaviour as a consequence of being studied [34]. An
attempt was made to minimise this bias by providing minimal details about each study’s
aims during recruitment, without deceiving participants. Refer to appendix 10.6 for an
example of a participant information statement provided to patients for the study reported
in papers one and three. Therefore, although it is possible that physiotherapist and patient
participant behaviour was impacted by the presence of the researcher, this was potentially
minimised by the participants not being completely aware of the research question in

advance, which is a strength of the design of these studies [35].

A number of strategies were used to increase the accuracy of the observational

assessments

Paper one reported data regarding the prescription habits and consultation time devoted
to self-management in Australian private practice [5]. Previous studies of prescription of
self-management strategies have relied upon self-reported practice by physiotherapists [4,
36, 37]. The accuracy of self-reported practice data is questionable because it can be
subject to recall bias and social desirability. Therefore a strength of paper one is the
collection of observational data on the number, type and methods used to prescribe self-
management strategies. A number of strategies were used to enhance the accuracy and
reliability of these observations. As mentioned previously, an attempt was made to
minimise bias due to the Hawthorne effect by providing minimal details about each study’s

aims during recruitment.

Strategies were also employed to enhance the accuracy and reliability of the observation
checklist including the use of a coding guideline and pilot testing. The observation checklist

in papers one and three was pilot tested prior to data collection using mock video clinical
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vignettes. This provided an opportunity to practise using the observational checklist and to
refine the definitions in the coding guideline. A high interrater reliability was achieved
(Kappa 0.92) indicating the reliability of the checklist. The same researcher (PhD candidate),
who is an experienced physiotherapist collected all of the data during clinical observations
and patient telephone interviews in an attempt to maintain consistency in data reporting
[38]. The data collection tool for the observational adherence measure in paper five also

underwent pilot testing for the same reasons.

Accuracy of assessment of patient adherence in observational studies

In the studies reported in papers three and five, patients were asked to self-report their
level of adherence to each self-management strategy prescribed by their physiotherapist.
Therefore, as with any self-report measure, accuracy may have been affected by recall bias
and social desirability bias. The self-report measure used in paper three classified levels of
adherence to each strategy using a four-point Likert scale (‘all’, ‘most’, ‘some’, ‘none’).
While results using this scale are simple to report, they do not provide the more detailed
information which can result from using adherence diaries or logs. An additional limitation
is that the self-reported measure used in paper three (and in general) only report on
participants’ perceptions regarding the extent to which they completed each strategy, not

whether they have performed the strategy correctly.

While it is well accepted that there are limitations of self-reported adherence data, there is
a paucity of information about the extent to which patient self-reported adherence relates
to adherence data collected via other methods. A strength of paper five was that in
addition to patient self-report, two other methods to assess patient adherence were used
(physiotherapist perceptions and observational data). Physiotherapists in paper five were
asked whether they felt that their patient had adhered to ‘all’, ‘most’, ‘some’ or ‘none’ of
the prescribed exercise program in the last seven days. Results of paper five suggest that
the levels of patient adherence as measured by patient-report compared with
physiotherapist-perceptions lead to quite different results (39% compared with 16%).
However, neither measure provided data on the extent to which patients were able to
accurately perform the prescribed exercises. As this is arguably a pre-requisite for
adherence, patients were also asked to report exercise program instructions and then
demonstrate one of each exercise contained within the prescribed program to an

independent researcher. Without a ‘gold standard’ measure of adherence to
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physiotherapist-prescribed self-management strategies one of the strengths of paper five
was the use of multiple measures of adherence which have provided further insight in the

complexity of accurately measuring all of the elements of patient adherence.

Predictors of adherence analysed at ‘strategy’ level can provide new insight when

developing adherence aiding interventions

Very few studies have reported patient adherence at the ‘self-management strategy’ level
with previous research reporting self-management adherence at the ‘patient’ level [12, 39,
40]. The unit of analysis is important as research indicates that patients are often
prescribed more than one self-management strategy during their course of physiotherapy
[4, 41], thus patients may report different levels of adherence to different strategies.
Examining adherence at strategy level may provide important insight into how
physiotherapists can develop adherence-aiding skills which focus on the modifiable
characteristics of the strategy rather than the patient. For example, the results of paper
three suggest that there are a number of prescription characteristics which
physiotherapists can modify when prescribing self-management strategies to encourage
high levels of adherence including the type of strategy prescribed and the use of
supplementary printed information. It is believed that paper three is the first to look at
predictors of adherence to a broad range of self-management strategies (not just exercise)
prescribed during private practice to patients with musculoskeletal conditions. Therefore,

paper three can provide a reference point for future adherence aiding research.
Papers Four and Six (Reviews of the literature)

Unpublished studies, grey literature and studies published in languages other than English

were not included in the reviews

The reviews of papers four and six did not include unpublished studies and grey literature in
the search strategy which may have influenced the findings. The rationale for this was that
studies which have not undergone peer review as part of the publication process and those
not easily accessible by clinical physiotherapists offer questionable ability to inform practice
[9, 13]. Furthermore, studies which were published in languages other than English were
excluded, unless an English translation was also provided within the same journal which

was the case with one study [11]. This was due to insufficient resources to translate
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publications into English. Nonetheless, the possibility of publication bias cannot be

excluded as a limitation.
Paper Seven (Commentary proposing a behavioural model)

The uCAN behavioural model requires testing prior to endorsement for clinical practice

Paper seven presented the uCAN behavioural model for aiding patient adherence.
Although each step of the model was devised from recent physiotherapy literature and
research from other disciplines of healthcare, a key limitation is that the model as a whole
has yet to be tested for effectiveness in improving adherence to prescribed self-
management strategies. Without this empirical evidence, it cannot be recommended for

adoption into clinical practice [26].
Papers One to Six

Reporting guidelines were used in the design and reporting of each paper

Studies one, two, three and five were undertaken and reported in line with the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines
[42]. The STROBE Statement consists of a checklist of 22 items, which relate to the title,
abstract, introduction, methods, results and discussion sections of observational studies.
The guideline supports authors on how to improve the reporting of observational studies;
as well as facilitating critical appraisal by reviewers, journal editors and readers [42]. The
critical and systematic reviews (studies four and six) also used rigorous methods to report,
review and critically appraise the literature. The Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) Statement consists of a 27-item checklist and a four-
phase flow diagram with the aim being to help authors improve the reporting of systematic
reviews and meta-analyses [43]. The use of reporting guidelines such as STROBE and
PRISMA is encouraged to help researchers improve the completeness and transparency of
their research reports and limit the number of poorly reported studies [44]. Therefore, it is
hoped that the quality of the studies included in this thesis is enhanced through the use of

these guidelines.
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Clinical Implications

The results of this body of work give rise to two main implications for physiotherapy clinical

practice.

1. Physiotherapists should assess all of the elements of patient adherence in

subseguent consultations

Adherence should also be assessed clinically using a multifaceted measure which captures
all of the elements of adherence (including type of strategy, frequency of completion and
accuracy of technique). Simply asking the patient if they have been completing the
prescribed self-management strategy at home using a Likert scale may not provide an
accurate assessment of adherence. This is because; one, the patient response might be
subject to over-estimation [13, 15, 18] and; two, the patient might be doing the strategy
but not using the correct technique or following the prescribed dose. The results of paper
five suggest, certainly with respect to patient completion of exercise programs, that
patients should be asked to self-report to the physiotherapist not only how many exercises
they are completing at home but also program frequency and number of sets/repetitions in
order to capture the different elements of adherence. The self-report measure should also
be accompanied by an exercise demonstration to assess whether the patient is also
following the correct technique (an additional element of adherence). In paper five, 57% of
patients self-reporting that they had completed ‘all’ or ‘most’ of their exercise program in
the last seven days but only 15% of patients could accurately recall and demonstrate their
prescribed exercise program to an independent researcher. Therefore, because correct
technique is likely to be essential for patients to achieve a clinical benefit, the need for
physiotherapists to incorporate patient demonstration of prescribed exercises into routine
consultations as a means of checking technique adherence is increasingly important.
Patient demonstration may also be applicable for strategies such self-taping, self-massage
and donning and doffing a removable brace, where technique of the strategy is also
important. Strategy demonstration may also provide the ideal opportunity for
physiotherapists to provide reinforcement of the self-management plan [26] or further

enable strategy completion at home by incorporating methods to aid patient adherence.
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2. Physiotherapists should consider the use of methods to aid patient adherence

A number of methods that physiotherapists use when prescribing self-management
strategies to their patients are supported by earlier studies within the physiotherapy and/or
healthcare literature. However, these methods still need to be further tested for
effectiveness for a wider range of self-management strategies and for different patient

populations. These methods might include:

a. Patient education

Patient education such as providing a rationale for the self-management plan may aid
patient adherence [26]. A patient-centred approach suggests that patients should be
presented with evidence-based self-management options with a brief rationale behind the
selection of each strategy. This allows the patient to make an informed decision as to
whether they can or will incorporate the strategy into their home treatment program. In
the survey reported in paper two, physiotherapists reported that the provision of a clear
rationale for each strategy was important for aiding patient adherence. This is supported
by a Cochrane review that simple educational strategies may enhance exercise adherence
for patients with chronic musculoskeletal pain [45]. However, contrary to this, providing
strategy rationale was not found to be associated with higher levels of adherence in paper
three. The reason for this may be related to the frequency that physiotherapists were
observed to use this method or the different patient populations or simply that strategy
rationale needs to be provided in conjunction with other information or strategies to aid

adherence.

Additionally, when physiotherapists assess adherence at subsequent consultations, this
may provide the ideal opportunity for patients to express any barriers to completing the
strategy at home or voice any misgivings about the effectiveness of the strategy [26]. This
may lead to additional educational resources being provided by the physiotherapist or

reinforcement of the rationale for strategy completion [45].

b. Reducing the complexity of self-management programs and strategies

Research suggests that simple self-management regimes are more likely to be adhered to
than more complex ones [28, 46]. Patients in paper five were prescribed a mean number of
four exercises per program. However, 20% of physiotherapists gave their patients more

than seven exercises (with the maximum being 10 exercises) despite research suggesting
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that patients are more likely to adhere when prescribed only two exercises [46]. In paper
five, patient recall and levels of adherence were poor. Therefore, reducing the number or
the complexity of prescribed exercises may result in improved patient recall and adherence,
however, further exploration of this is needed. Although paper three did not find any
association between the number of strategies prescribed and high levels of adherence, this
may reflect that strategies which were not recalled were not included in the analysis. It is
possible that prescribing multiple strategies may result in poorer recall and hence
adherence [5]. Patients cannot adhere to strategies that they don’t recall. In addition, when
multiple strategies are prescribed, it can be difficult to ascertain which strategy has been
the most beneficial for that patient [5]. Therefore, physiotherapists may wish to consider

both the complexity and number of strategies when prescribing self-management plan [5].

C. Other adherence aiding interventions

A correlation between patient-reported intentions to adhere and adherence behaviours
was reported in an earlier study [47]. Therefore, physiotherapists should specifically
question their patients about their intentions to adhere when prescribing self-management
strategies [26]. This discussion may then prompt the physiotherapist to consider the use of
interventions to aid patient adherence which may in turn potentially lead to an

improvement in treatment outcomes.

While the systematic review (paper six) indicated insufficient evidence to recommend any
specific intervention for improving adherence to exercise, four interventions were
promising [9]. Using a scientist-practitioner model, physiotherapists could further explore
and test the impact of these on adherence among their patients. It is encouraging to note
that two out of the four interventions identified as showing promise in this review would be
simple to implement [9]. For example, provision of written information is something that
could be easily and cheaply integrated into routine practice. The use of printed information
was also found to be associated with high levels of adherence in paper three. Similarly,
activity monitors could be simple to use at home, particularly given the recent rise in
popularity of activity wrist bands aimed at increasing physical activity. Furthermore, with
increasing integration of technology into everyday lives (such as smart phone applications),
activity monitors are likely to be increasingly acceptable to patients. Interventions such as
printed information or activity monitors which may aid adherence, may also aid patient

recall or act as a reminder to complete the strategy, thereby increasing their clinical utility.
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If proved effective, further translational research studies are required regarding the

implementation of these adherence aiding interventions into routine clinical practice.
Recommendations for future research

Further exploration of the role of recall in non-adherence is needed

Patient non-adherence can be classified as intentional (when patients actively decide not to
follow the prescribed strategy) or unintentional due to issues with recall [48]. Intentional
non-adherence is the subject of much debate in the literature [48, 49]. Unintentional
patient non-adherence may relate to patients simply forgetting aspects of the strategy’s
instructions such as the number of times to complete an exercise per week; or patients may
not recall being prescribed the strategy at all. Previous studies in other areas of healthcare
show that a large percentage of chronically ill patients failed to recall elements of
potentially important medical advice [50]. Recall can be adversely affected by memory
problems in older adults, or due to increased stress related to pain or being in an unfamiliar
environment [28, 51]. In addition, one study reported that the more verbal information
provided, the lower the recall [52]. In an earlier study, a total of 1751 patients with diabetes
mellitus, hypertension, and heart disease were identified among 20,223 patients visiting
family physicians, general internists, cardiologists, and endocrinologists [50]. The main
outcome measure of this study was patient ability to recall 15 disease-specific
recommendations provided during their medical consultations [50]. Results indicated that
among patients in these three disease groups, the proportion of patients able to recall
recommendations to take prescribed medications exceeded the fraction recalling
recommendations to follow a restricted diet, exercise regularly, and perform various self-
care activities [50]. The authors of this study concluded that patient treatment outcomes
can be improved when healthcare professionals assess their patient’s ability to recall

instructions or advice; but this step is often neglected during patient consultations [50].

There is a need to explore the impact of patient recall on patient adherence to prescribed
self-management strategies in physiotherapy. Observational data collected during the 113
physiotherapist-patient consultations in paper three indicated that 232 self-management
strategies were prescribed by physiotherapists, however, results of the telephone interview
showed that patients only recalled 170 (73%) of these strategies during a telephone
interview 10-14 days later. This means that 62 strategies (27%) were not recalled by patient

participants and therefore, could not have been adhered to, given that recall is a necessary
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component of adherence [50]. However, there is a paucity of research related to this
unintentional non-adherence to physiotherapy. A study which explores patient recall would

be a great addition to the physiotherapy literature.

Interestingly, patients who were prescribed exercise were more likely to recall being given
this strategy; 97% of exercise prescriptions were recalled compared with 52% for advice
and 58% for other strategies. Therefore research into patient recall may be able to
delineate the reasons for this, and explore which methods physiotherapists should
implement to aid recall and potentially improve levels of adherence. A number of the
methods shown to be associated with higher levels of adherence may also aid patient
recall, although this has not been investigated in relation to self-management prescription
in physiotherapy practice. Therefore, specific areas for future research may include
developing and testing the impact of methods to enhance recall of prescribed self-
management strategies such as provision of supplementary printed information. Further
research regarding patient recall and its impact on adherence in physiotherapy is

recommended.

There is a need to develop of an accurate measure of adherence to self-management

strategies

Issues related to the complexity of accurately measuring patient adherence is a recurring
theme in healthcare literature [13, 16]. In physiotherapy, there is a need to establish an
adherence measure which has good measurement accuracy [13]. Paper five is believed to
be the first study to compare patient-report with physiotherapist-perceptions and an
observational measure. This is an important step towards the development of a robust
multi-faceted measure of adherence to physiotherapist-prescribed self-management
strategies which is able to capture all of the elements of adherence (related to ‘dose’ and
strategy performance). This should include exploring the use of Smartphone Apps for
monitoring and recording exercise adherence. Although no studies were located for
inclusion in the use of these Apps in the reviews of papers four and six, this is an emerging
area which warrants further investigation. The results of paper five provide useful
background information to be considered when designing such a measure [16]. Bollen et al
(2014) reported that there is an urgent need to develop valid and reliable adherence
measures that can be used for rehabilitation research purposes [16]. When testing the

effectiveness of self-management strategies for specific conditions in physiotherapy, there
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is a need for robust measures of adherence to interventions. Without this, it is unclear
whether a non-significant intervention effect reflects an ineffective self-management
strategy or poor adherence among the intervention group. The importance of developing
an accurate measure of adherence to self-management for research and clinical
assessment purposes cannot be overstated. Therefore, the next logical step in
physiotherapy research would be to develop and test the accuracy of a multi-faceted

measure of adherence which captures all of the elements of adherence.

The development of a well-designed RCT to test the effectiveness of the uCAN behavioural

model

The steps of the uCAN behavioural model (paper seven) are based on evidence from
physiotherapy and other healthcare settings. However, the model as a whole was not
tested as part of this thesis. Therefore, further research is needed to test the uCAN model
for effectiveness in aiding patient adherence to physiotherapist prescribed self-

management strategies [26]. Suggested aims for this study could include the following:

Primary aim: To test the effectiveness of the uCAN model in improving adherence to
physiotherapist-prescribed exercises among non-specific chronic low back pain patients at

6, 12 and 24 week follow up.

Secondary aim: To test the effectiveness of the uCAN model in improving back-specific

function, general health, pain and work limitations.

Randomised controlled trials (RCTs) are considered the gold-standard research design for
evaluating the effectiveness of a healthcare interventions [53], including physiotherapy
interventions [54]. A RCT methodology is grounded in a medical paradigm in which
individuals are randomly assigned to receive an intervention or control condition which
assists in eliminating selection bias [55]. Therefore, a RCT is likely to provide the most
robust test of the effectiveness of the uCAN behavioural model in improving patient

adherence to self-management strategies and potentially improve patient outcomes.

For interventions which seek to change healthcare provider practice, randomisation at
patient level does introduce the possibility of experimental contamination [56]. For
example, it is possible that both intervention and control participants could be treated by
the same physiotherapist. Therefore, it is possible that the physiotherapist may

inadvertently deliver components of the intervention to the patient allocated to the usual
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care group. This could lead to confounding results. An alternative study design that could
be applied in this setting to minimise the risk of experimental contamination could be a
cluster RCT, where randomisation of physiotherapists or physiotherapy practices replaces
traditional randomisation of patients [56]. Cluster RCTs are most effective when large
numbers of clusters are recruited to balance potentially confounding characteristics in the
intervention and control arms of the study [57]. Therefore, cluster-RCTs can be more costly
and time consuming to conduct due to the need to recruit an increased number of
physiotherapy practices. Cluster RCTs may be considered the ‘gold standard’ design for
many interventions such as educational interventions targeted at the health professional
rather than the individual patient [58]. Therefore, a cluster RCT may be the most

appropriate study design to test the effectiveness of the uCAN model.

A further consideration is the type of sampling strategy used in order to increase the
homogeneity of the patient population [59]. For example, it might be useful to consider
testing the uCAN model in relation to the prescription of exercise only, given that this is the
most commonly prescribed strategy (paper one), which is grounded in a firm evidence base
for a number of patient populations including chronic low back pain and knee osteoarthritis

[60, 61].

Intervention fidelity will also need to be assessed in order to allow for accurate
interpretations of treatment effects [62]. One review identified four core components of
intervention fidelity: 1) intervention design and protocols; 2) intervention training; 3)
monitoring of intervention delivery; and, 4) monitoring of intervention receipt, which

should be considered when designing intervention-based research [62].

A final consideration would be to determine how patient adherence in this study will be
measured. Paper five has supported the use of a multi-faceted measure of patient
adherence which captures all of the elements of adherence. Therefore, a measure which
incorporates patient-report and observational data which assesses both strategy dose and

technique might provide a way forward in the absence of a ‘gold standard’ measure.

The benefits of conducting such a research study would be that if the steps included in the
uCAN behavioural model are found to be effective in improving patient adherence, this
model could contribute to the development of best-practice prescribing guidelines in

physiotherapy.
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Conclusions

This body of work represents an innovative and methodologically rigorous effort to
describe physiotherapy patient adherence to a range of self-management strategies, and to
provide insight regarding the use of adherence-aiding strategies. Poor patient adherence to
treatment plans is not only an issue in physiotherapy [49] but within healthcare as a whole
[63]. This thesis used a range of research methodologies to investigate patient adherence

to physiotherapist-prescribed self-management strategies.

Physiotherapist-prescribed self-management strategies are an integral component of
physiotherapy treatment in Australian private practice [5]. Physiotherapists in paper one
were observed to regularly prescribe self-management strategies to their patients and

allocate approximately 25% of their consultation time to self-management prescription [5].

However, levels of patient adherence to self-management could be improved. The
physiotherapists surveyed in paper two perceived that levels of adherence to self-
management strategies are currently sub-optimal [4], which is supported by the

observational data reported in papers three and five.

Encouragingly, physiotherapists in paper two indicated a willingness to apply methods to
aid patient adherence to self-management strategies. Results from paper three indicate
that higher levels of patient adherence was associated with the use of printed information
and asking patients to repeat the self-management plan, however given the cross sectional
study design causality cannot be determined. This finding was supported by the paper six
systematic review indicating that the following interventions could be effective in aiding
patient adherence: supplementary patient information, behavioural exercise program and

activity monitors [9].

Papers four and five demonstrated the paucity of research related to well-developed and
reliable measures of patient adherence [13], and the need for more high quality trials
examining the effectiveness of a range of adherence aiding interventions (paper six) [9].
However, paper four highlighted the need to not only increase the quantity of adherence

research in physiotherapy but to also improve the methodological quality [9, 13].

Finally, paper seven presented the uCAN behavioural model, which was based on six steps
(each supported by evidence of varying levels from healthcare literature) to aid patient

adherence to physiotherapist-prescribed self-management strategies [26].
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In conclusion, this thesis highlights the need for physiotherapists to carefully consider the
complex issues surrounding patient adherence and how best to aid this when prescribing

self-management strategies to their patients.
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Appendix 1.3: Data collection Sheet

Coding checklist and guideline used to collect descriptive data regarding number and
type of self-management strategies prescribed by physiotherapists during the observed
physiotherapist-patient consultations

Patient Identification Number:

Physiotherapist Identification

management strategy to
this patient?

Number:
1. Reason patient consulting
with physiotherapist:
2. Location of patient injury:
3. Patient gender Male Female
4, Patient age
5. Is this consultation a new | Yes If no, please list number of previous
patient assessment? consultations.
No
6. Consultation time (in Start Finis Total:
whole minutes): time: h Minut
time: es
a. Total time spent on self-
management strategies (in
whole minutes)
7. Did the physiotherapist No
prescribe a self-
Yes If yes, please specify all:

8. Was supplementary
printed information
regarding the self-
management strategy
provided to this patient?
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Instructions:

Q1-5 to be obtained from physiotherapist once patient has consented to participate
Q6-8 to be noted during observed physiotherapist-patient consultation

Additional information:

Self-management strategies (SMS) are defined as “any strategy that the physiotherapist
prescribes to the patient specifically for them to complete independently, away from the
clinic”. A SMS should be deemed as having been prescribed to the patient if enough
instruction (either verbal, written or through practical demonstration) is given to the patient
for them to be able to complete at home.

For example, ‘here is a wrist splint that | would like you to wear at night’ (list ‘splint’ as a
SMS)

Versus ‘you could try a night splint, perhaps next week if your wrist is not better we could
discuss this treatment option further’ (do not list ‘splint’ as a SMS)

Other SMS may include (but not restricted to):

Advice: Only list advice as a SMS if it is clear that this advice relates to an activity/ action
which the physiotherapist is specifically telling the patient to follow at home such advice
about rest or refraining from certain activities, posture etc. For example ‘1 would like you to
rest from playing basketball this week.’

Do not include advice which is non-specific or conversational such as the physiotherapist
may suggest that in the future the patient could try an orthotic but does not actually
prescribe one (see splint example above).

Exercise: List exercise as a SMS if the physiotherapist expects the patient to complete them
home. This may include stretches. Do not include exercises which are completed/
supervised during the consultation but are not given to the patient to complete/ continue
with at home.

Brace/ Splint/ orthotics: List as a SMS if the physiotherapist actually provides a brace or
splint or orthotic for the patient to wear at home. If the physiotherapist advises the patient
to get a brace/splint/orthotic/heel wedge etc. from reception or local pharmacy but does
not actually provide it to the patient then list under advice- brace/splint/orthotic.

Ice: Include ice as a SMS if the physiotherapist specifically tells the patient to use ice at
home i.e. ‘put an ice pack on your knee for 10 minutes at home’'.

Heat: Include heat as a SMS if the physiotherapist specifically tells the patient to use heat at
home i.e. ‘put a heat pack on your shoulder for 10 minutes at home’.

Rest: Rest is to be included as advice rest/ refrain from (specified) activity. See ‘advice’
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above.

Self-taping: List self-taping as a specific SMS if tape is provided. If the physiotherapist
prescribes self-taping but does not provide tape then list under advice-self-taping. If a third
person/ partner is required to tape please make note whether the partner was included in
the demonstration and practice.

Self-mobilisation: List as a SMS if the patient is prescribed this to complete at home (such as
patella mobilisation). If a third person/ partner is required to assist with mobilisation please
make note whether the partner was included in the demonstration and practice.

Self-massage: List self-massage as a SMS if the patient is prescribed this to do at home
(including transverse frictions or scar massage). If a third person/ partner is required to
massage please make note whether the partner was included in the demonstration and
practice.

N.B Medication: Do not include medication as a SMS. The physiotherapist may suggest this
but this is deemed outside of the current scope of physiotherapy practice.
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Appendix 2: Paper two

Taylor & Francis have kindly granted permission to copy and communicate this work:

Peek, K., Carey, M., Sanson-Fisher, R. & Mackenzie, L. “Physiotherapists’ perceptions of
patient adherence to physiotherapist prescribed self-management strategies: A national
survey.” Disability and Rehabilitation (2016)
https://doi.org/10.1080/09638288.2016.1212281

This article has been removed for copyright purposes - the final article can be accessed:
https://doi.org/10.1080/09638288.2016.1212281
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Dear Physiotherapist,

Thank you for completing this survey regarding your perceptions of patient adherence

to prescribed self-management strategies.

1)

2)

3)

4)

5)

6)

7)

Please indicate your gender (circle your response below).
a) Male
b) Female

Do you work as a clinical physiotherapist for more than 15 hours during an average
week? (Circle your response below).
a) Yes
b) No. Thank you, you have now completed the survey.
Please return to the research team using the pre-paid envelope.

Do adult patients make up more than 80% of your clinical case load? (Circle your
response below).
a) Yes
b) No. Thank you, you have now completed the survey.
Please return to the research team using the pre-paid envelope.

Please circle the range that best describes the number of years since you graduated
as a physiotherapist.

a) 0-2

b) 3-5

c) 6-10

d) 11-15

e) 16-20

f) 21-30

g) >30

Please indicate where you obtained your entry level physiotherapy qualification.
(Circle your response below).

a) Australia

b) Other country, please specify:

Do you hold any post-graduate physiotherapy qualifications? (Circle your response
below).

a) Yes, please specify:
b) No

Please indicate where your primary place of work as a clinical physiotherapist is
located (i.e. where you spend more than 50% of your time). (Circle your response
below).
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a) Hospital

b) Rehabilitation centre
c) Community health centre

d) Aged care centre

e) Private physiotherapy practice
f) Occupational rehabilitation

g) University or research centre
h) Other, please specify:

8) Please indicate which State/ Territory you work in as a physiotherapist. (Circle your
response below).
a) Australian Capital Territory
b) New South Wales
c) Northern Territory
d) South Australia
e) Tasmania
f) Victoria
g) Western Australia
h) Queensland

9) Please indicate which area best describes where you work. (Circle your response
below).
a) Metropolitan (>100,000 population)
b) Rural or Regional (<99,999)

The following questions relate to patient adherence to physiotherapist prescribed self-
management strategies. For this study:

‘Adherence’ is defined as the extent to which a patient follows the self-management
strategy recommended by you, their physiotherapist. This term can be used inter-

changeably with ‘compliance’.

‘Self-management strategies’ are any strategies prescribed by you, their
physiotherapist, specifically for the patient to complete independently at home.
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10) Please indicate the extent to which you agree or disagree with the following

statements by circling the number that corresponds to your answer in the boxes

below.

Strongly | Agree | Disagree | Strongly
Treatment outcomes can be positively impacted | agree disagree
by patients adhering to:
Independent exercise programs (e.g. specific 1 3 4
exercises you have prescribed verbally or in
writing)
Independent self-taping (e.g. patella or ankle 1 3 4
taping)
Use of removable bracing (e.g. lumbar support 1 3 4
brace, knee or ankle brace, wrist splint, ankle foot
orthosis (AFO).)
Verbal or written advice (e.g. advice to reduce 1 3 4
sitting time, increase general exercise, avoid
certain activities)
Other, please specify: 1 3 4

11) Please think about the last 10 patients to whom you prescribed the listed self-

management strategies.

How many patients do you believe adhered to at least 80% of your prescribed self-

management strategy? Please circle the number that corresponds to your answer

below.

Number of patients you believed adhered to at least 80% of your prescribed:
exercise None 1 12|34 |5|6|7|8]9 All | Have never
program adhered 10 | prescribed

this
self-taping None 1 (2|34 |5]|6/|7]|8]|9/| Al |Havenever
adhered 10 | prescribed
this
removable None 1 (23|14 |5 ]|6/|7]|8]|9/| Al |Havenever
bracing adhered 10 | prescribed
this
advice None 1 (23|14 ]5|6|7]|8]|9 All | Have never
adhered 10 | prescribed
this
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12) How important do you think the following categories are in determining whether

patients adhere to physiotherapist-prescribed self-management strategies? Please

rank the following 5 categories in order of importance (1 as most important and 5

as least important).

Patient characteristics — non-modifiable (ones that
you cannot change):

Including age, gender, ethnicity, presence of co-
morbidities

Patient characteristics — modifiable (ones that you
can change):

Including self-motivation, self-confidence, belief the
exercises will help, willingness to exercise

Social factors

Including emotional support / encouragement from
family / friends, work place support, assistance with
household tasks (if needed) from family/ friends

Characteristics of the self-management strategy
Including ease to complete, individualised to patient,
lack of pain when completing, flexibility of strategy

Physiotherapist characteristics

Including communication skills, use of reminders,
time devoted to prescribing strategy, monitoring of
adherence, skill and knowledge of physiotherapist,
motivation and confidence of the physiotherapist
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13) How important do you think the following methods are to improving patient
adherence to physiotherapist-prescribed self-management strategies? Please
rank the following in order of importance by placing a tick in the corresponding box
(1 as most important and 8 as least important).

1 2 3 4 5 6

a) Individualising the self-management strategy to
the patient (e.g. reduction in complexity, tailoring
to patient lifestyle, modification for pain response,
individually tailored information)

b) Providing patient education (either printed or
verbal) including providing clear rationale for the
strategy, expected outcomes, supportive materials
or links to additional information

c) Practicing the strategy within the consultation
including physiotherapist demonstration, patient
practice and feedback, checking the patient
understands the instructions

d) Providing professional support to the patient
including motivational support/counselling,
guestioning the patient about barriers to
adherence and ways to overcome these

e) Monitoring of patient adherence, including use of
reminders, follow up (face to face or via
telephone), use of exercise diaries

f) Addressing the general health of the patient,
including referral to GP or Allied Health colleague
regarding issues which may impact on adherence
such co-morbidities, medication or diet

g) Involvement of the patient’s support person, e.g.
including them in the consultation, showing them
how to assist with use of strategy (e.g. donning/
doffing brace), exercising alongside the patient.

h) Physiotherapist communication skills, including
active listening and being more empathetic or
persuasive with the patient.
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14) Do any of the following barriers prevent you from employing methods to improve

patient adherence to a self-management strategy? Please indicate the extent to

which you agree or disagree with the following statements by circling the number

which best describes your response to a-j below.

Strongly | Agree | Disagree | Strongly
agree disagree

a) |do not have enough time to assess 1 2 3 4
patient adherence with prescribed
strategies

b) I have limited knowledge/ skills in 1 2 3 4
assessing patient adherence

c) ldo not have enough time to provide 1 2 3 4
adherence aiding strategies

d) lIam uncomfortable discussing 1 2 3 4
adherence with patients

e) | have limited knowledge/ skills in 1 2 3 4
providing adherence aiding strategies

f) 1 have limited access to resources such 1 2 3 4
as patient educational materials

g) There can be a lack of continuity of 1 2 3 4
care; patients often see different
physiotherapists

h) 1don’t believe that | can alter patient 1 2 3 4
adherence-either patients adhere or
they don’t

i) 1don’t believe that adherence is a 1 2 3 4
problem with my patients

j) 1don’t believe that improving patient 1 2 3 4

adherence is relevant to
physiotherapy practice

Thank you for completing this survey.

Your time and views are greatly appreciated.

Please return this survey to the research team using the pre-paid envelope.

For further information regarding this research project please contact Kerry Peek:

Kerry.Peek@uon.edu.au
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Appendix 3: Paper Three

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “Predictors of high levels of patient

adherence to physiotherapist-prescribed self-management strategies.”

Currently under review with Physiotherapy (UK).
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Appendix 3.1: Coding instructions for completing the data collection sheet
Key: SMS= Self-management strategies; ‘Y’ = yes; ‘N’ = no; ‘N/A’= not applicable

Name of self-management strategy:

(repeat a-j below for each named strategy)

Did the physiotherapist...?

a) Provide rationale for
the SMS?

Code ‘Y’ if a rationale is given as to why the patient should
complete the SMS at home (such as these exercises will help
you to increase your range of movement)

Code ‘N’ if no rationale is given

b) Give the patient clear
instructions on how they
were to follow the SMS
at home?

Code Y’ if clear verbal or written instruction provided so the
patient knows exactly how to complete the SMS once they
are home (such as for how long, how many times a
day/week etc)

Code ‘N’ if any part of the instructions are unclear or any
instruction detail is missing

c) Give the patient clear
instructions on when
they were to follow the
SMS at home?

Code ‘Y’ if clear verbal or written instruction provided so the
patient knows exactly when to complete the SMS once they
are home (such as when to wear a brace- all the time/ only
at night, when to exercise/time of day/ before or after a
warm-up, when to apply a heat pack etc)

Code ‘N’ if instructions regarding ‘when’ are unclear or
missing

d) Question the patient
about any barriers to
following the SMS?

Code ‘Y’ if the patient was specifically asked about their own
potential barriers to following the SMS at home.

Code ‘N’ if the patient was not asked specifically about their
own barriers.

e) Demonstrate the SMS?

Code Y’ if the physio demonstrated the SMS

Code “N’ if the physio did not demonstrate the SMS
Code N/A if demonstration is not possible such as with
advice

f) Allow time for the
patient to practice the
SMS?

Code Y’ if the patient is given time to practice the SMS
Code ‘N’ if no patient practice occurred
Code N/A if practice is not possible such as with advice

g) Ask the patient to recall
the details of the SMS

Code Y’ if the patient was asked to repeat back the
instructions relating to the SMS (such as “can you tell me
what | would like you to do at home?”)

Code ‘N’ if the patient was not specifically asked to repeat
back the instructions relating to the SMS

N.B. This must be an open ended question requiring a
detailed response from the patient.

h) Give the patient printed
information about the
SMS

Code Y’ if information was provided in
written/diagrammatic printed format
Code ‘N’ if no printed information given
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Appendix 3.2: Univariate associations between patient, physiotherapist, consultation
and prescription characteristics and high levels of patient self-reported adherence to

prescribed self-management strategies (n=232).

Characteristic Univariate analysis
Unadjusted | 95% Cl p-
odds ratio value

Patient characteristics

Patient gender

- Male 1.00 Ref 0.88

- Female 0.96 0.55-1.66

Patient age

- 18-30 1.00 Ref 0.78

- 31-45 1.22 0.38-3.94

- 46-60 0.98 0.29-3.31

- 61-75 1.00 0.29-3.38

- 276 1.39 0.34-5.66

Reason for patient attending treatment

- Had physiotherapy before 1.00 Ref 0.43

- Medical referral 1.33 0.73-2.41

- Family recommended 1.38 0.53-3.64

- Other 0.79 0.33-1.85

Location of injury

- Spine 1.00 Ref 0.47

- Upper limb 1.08 0.56-2.07

- Lower limb 0.89 0.31-2.61

Physiotherapist characteristic

Physiotherapist possession of post-graduate

qualification 1.00 Ref 0.22*

- No 1.48 0.79-2.76

- Yes

Consultation characteristics

Number of previous consultations

- 0 1.00 Ref 0.66
- 1-5 1.33 0.20-8.92
- 6-10 0.78 0.13-4.88
- 11-20 1.07 0.13-8.79
- 221 0.83 0.11-6.25

Length of consultation time spent on self-
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management strategies

- <5 minutes 1.00 Ref 0.25
- 25 minutes 1.14 0.68-1.92
Prescription characteristics

Number of strategies prescribed

- 1 1.00 Ref 0.14*
- 2 0.92 0.36-2.33

- 3 0.87 0.41-1.84

- 4 0.64 0.30-2.91

Type of strategy

- Exercise 1.00 Ref <0.001
- Advice 0.20 0.10-0.42 *

- Other 0.39 0.17-0.90

Rationale for completing strategy

- No 1.00 Ref 0.25
- Yes 1.46 0.77-2.78
Questioning patient about barriers to adherence

- No 1.00 Ref 0.02*
- Yes 1.99 1.09-3.64

Clear verbal instructions regarding when to

complete the strategy

- No 1.00 Ref 0.64
- Yes 0.88 0.50-1.53

Clear verbal instructions regarding how to

complete the strategy

- No 1.00 Ref 0.04*
- Yes 1.91 1.12-3.24
Demonstration of the strategy

- No 1.00 Ref 0.04*
- Yes 3.02 1.03-8.87
Opportunity for patient to practice the strategy

- No 1.00 Ref 0.06*
- Yes 2.97 0.95-9.30

Asking the patient to recall the details of the

strategy 1.00 Ref <0.001
- No 7.30 3.71-1436 | *

- Yes

Printed information

- No 1.00 Ref <0.001
- Yes 4.09 2.17-7.72 *

Notes:* = variables included in the initial multiple mixed-effects logistic regression model
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Appendix 4: Paper Four

Magonline Library have kindly granted permission to copy and communicate the Word

version of this work only.

Peek, K, Sanson-Fisher, R, Mackenzie, L. & Carey, M. “Patient adherence to
physiotherapist prescribed self-management strategies: A critical review”; International
Journal of Therapy and Rehabilitation. 22.11 (2015) 535-543.
https://doi.org/10.12968/ijtr.2015.22.11.535

The PDF of the published version can be obtained through this link:

http://www.magonlinelibrary.com/doi/abs/10.12968/ijtr.2015.22.11.535
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Appendix 4.2: Flow chart of the literature search

Records identified through database
searching
(n=1586)

l

Records after duplicates removed
(n=1337)

Records screened
(n=1337)

l

Full-text articles assessed for eligibility
(n=144)

Records excluded (n=1193)
Reasons for exclusion:

Not physiotherapy management
related (n=713)
Adherence data not reported
(n=250)

Not physiotherapist prescribed
(n=63)

Not self-management (n=72)
Not adults (n=38)
Healthy participants (n=28)
Preventative (n=29)
Guidelines (n=41)

l

Coding of abstracts
(n=280)

Data-based studies assessed for
methodological quality with EPHPP
(n=49)

Full-text articles excluded,
(n=64)

Adherence data not reported
(n=11)

Not physiotherapist prescribed
(n=24)

Not self-management (n=10)
Not adults (n=2)
Healthy participants (n=6)
Unable to retrieve (n=3)

Not within time period (n=8)
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Appendix 4.3
Included Studies:
1. Non-data based, this includes commentaries and opinion —based Paper;

1. Bassett S. The assessment of patient adherence to physiotherapy rehabilitation.

NZ J physiother. 2003; 31(2):60-6.

2. Crandall S, Howlett S, Keysor J. Exercise adherence interventions for adults with

chronic musculoskeletal pain. Phys Ther. 2013; 93(1):17-21.

3. DiGiacomo M. Patient Adherence: Sharing the Responsibility. PT: Mag Phys
Ther. 2008; 16(7):28-30.

4, Grindley EJ, Zizzi SJ, Nasypany AM. Author Response. Phys Ther. 2008;
88(12):1543-4.

5. Kettler LJ, Sawyer SM, Winefield HR, Greville HW. Determinants of adherence in
adults with cystic fibrosis. Thorax. 2002; 57(5):459-64.

6. Liddle SD. Compliance with Exercise in Low Back Pain: Aspiration or Achievable

Goal? Phys Ther Rev. 2004; 9(4):181-2.

7. Nijs J, Roussel N, Paul van Wilgen C, Koke A, Smeets R. Thinking beyond muscles
and joints: Therapists' and patients' attitudes and beliefs regarding chronic
musculoskeletal pain are key to applying effective treatment. Man Ther. 2013; 18(2):96-
102.

8. O'Brien L. The evidence on ways to improve patient's adherence in hand

therapy. J Hand Ther. 2012; 3:247-50.

9. Page CJ, Hinman RS, Bennell KL. Physiotherapy management of knee
osteoarthritis. Int J Rheum Dis. 2011; 14(2):145-51.

10. Spetch LA, Kolt GS. Adherence to sport injury rehabilitation: implications for

sports medicine providers and researchers. Phys Ther Sport. 2001; 2(2):80-90.

11. Walker A. Patient compliance and the placebo effect. Physiother. 1995;
81(3):120-6.
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2. Data based, no new data: Reviews

1. Beinart NA, Goodchild CE, Weinman JA, Ayis S, Godfrey EL. Individual and
intervention-related factors associated with adherence to home exercise in chronic low

back pain: a systematic review. Spine J. 2013; 13(12):1940-50.

2. Bennell KL, Hinman RS. A review of the clinical evidence for exercise in

osteoarthritis of the hip and knee. J Sci Med Sport. 2011; 14(1):4-9.

3. Brus H, van de Laar M, Taal E, Rasker J, Wiegman O. Compliance in rheumatoid
arthritis and the role of formal patient education. Semin Arthritis Rheum. 1997;

26(4):702-10.

4, Jack K, McLean SM, Moffett JK, Gardiner E. Barriers to treatment adherence in

physiotherapy outpatient clinics: a systematic review. Man Ther. 2010; 15(3):220-8.

5. Jordan JL HM, Mason EEJ, Foster NE. Interventions to improve adherence to
exercise for chronic musculoskeletal pain in adults (review). Cochrane Database Syst Rev

2010, issue 1. 2010.

6. Kingston G, Gray MA, Williams G. A critical review of the evidence on the use of
videotapes or DVD to promote patient compliance with home programmes. Disabil

Rehabil: Assist Tech. 2010; 5(3):153-63.

7. McLean SM, Burton M, Bradley L, Littlewood C. Interventions for enhancing

adherence with physiotherapy: a systematic review. Man Ther. 2010; 15(6):514-21.

8. Middleton A. Chronic Low Back Pain: Patient Compliance with Physiotherapy
Advice and Exercise, Perceived Barriers and Motivation. Phys Ther Rev. 2004; 9(3):153-

60.
3. Data based, new data
i Qualitative study designs
1. Campbell R, Evans M, Tucker M, Quilty B, Dieppe P, Donovan JL. Why don't

patients do their exercises? Understanding non-compliance with physiotherapy in
patients with osteoarthritis of the knee. Journal of Epidemiology & Community Health.

2001; 55(2):132-8.
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2. Carr L, Smith RE, Pryor JA, Partridge C. Cystic fibrosis patients' views and beliefs

about chest clearance and exercise -- a pilot study. Physiother. 1996; 82(11):621-7.

3. Dean SG, Smith JA, Payne S, Weinman J. Managing time: An interpretative
phenomenological analysis of patients' and physiotherapists' perceptions of adherence

to therapeutic exercise for low back pain. Disabil Rehabil. 2005; 27(11):625-36.

4, Emtner M, Hedin A. Adherence to and effects of physical activity on health in
adults with asthma. Adv Physiother. 2005; 7(3):123-34.

5. Escolar-Reina P, Medina-Mirapeix F, Gascon-Canovas JJ, Montilla-Herrador J,
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6. Karingen I, Dysvik E, Furnes B. The elderly stroke patient's long-term adherence

to physiotherapy home exercises. Adv Physiother. 2011; 13(4):145-52.

7. Karnad P MS. Physiotherapists' perceptions of patient adherence to home
exercises in chronic musculoskeletal rehabilitation. Int J Physiother Rehabil. 2011; Nov:

28-32.
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during chronic pain: a qualitative study. J Rehabil Med. 2009; 41(5):347-52.
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Ligament Rehabilitation: A Qualitative Analysis. J Sport Rehabil. 2002; 11(2):90-102.
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Active involvement and long-term goals influence long-term adherence to behavioural

48



graded activity in patients with osteoarthritis: a qualitative study. J Physiother. 2006;
52(4):273-8.

ii. Non-intervention study designs

1. Abbott J, Dodd M, Gee L, Webb K. Ways of coping with cystic fibrosis:
implications for treatment adherence. Disabil Rehabil. 2001; 23(8):315-24.

2. Alewijnse D, Mesters |, Metsemakers J, van den Borne B. Predictors of long-term
adherence to pelvic floor muscle exercise therapy among women with urinary

incontinence. Health Educ Res. 2003; 18(5):511-24.

3. Alexandre NM, Nordin M, Hiebert R, Campello M. Predictors of compliance with
short-term treatment among patients with back pain. Rev Panam Salud Publica. 2002;

12(2):86-94.

4, Brewer BW, Cornelius AE, Raalte JLV, Brickner JC, Sklar JH, Corsetti JR, et al.
Rehabilitation adherence and anterior cruciate ligament reconstruction outcome. Psych,

Health Med. 2004; 9(2):163-75.

5. Burns A, Burridge J, Pickering R, Turk R. Does the use of a constraint mitten to
encourage use of the hemiplegic upper limb improve arm function in adults with

subacute stroke? Clin Rehabil. 2007; 21(10):895-904.

6. Chan D, Can F. Patients' adherence/compliance to physical therapy home

exercises. Fizyoterapi Rehabilitasyon. 2010; 21(3):132-9.

7. Chen CY, Neufeld PS, Feely CA, Skinner CS. Factors influencing compliance with
home exercise programs among patients with upper-extremity impairment. Am J Occup

Ther. 1999; 53(2):171-80.

8. Deutscher D, Horn SD, Dickstein R, Hart DL, Smout RJ, Gutvirtz M, et al.
Associations Between Treatment Processes, Patient Characteristics, and Outcomes in

Outpatient Physical Therapy Practice. Arch Phys Med Rehabil. 2009; 90(8):1349-63.

9. Engstrom LO, Oberg B. Patient adherence in an individualized rehabilitation

programme: a clinical follow-up. Scand J Public Health. 2005; 33(1):11-8.

49



10. Escolar-Reina P, Medina-Mirapeix F, Gascén-Canovas JJ, Montilla-Herrador J,
Valera-Garrido JF, Collins SM. Self-Management of Chronic Neck and Low Back Pain and
Relevance of Information Provided During Clinical Encounters: An Observational Study.

Arch Phys Med Rehabil. 2009; 90(10):1734-9.

11. Forkan R, Pumper B, Smyth N, Wirkkala H, Ciol MA, Shumway-Cook A. Exercise
Adherence Following Physical Therapy Intervention in Older Adults With Impaired
Balance. Phys Ther. 2006; 86(3):401-10.

12. Groeneveldt L, Mein G, Garrod R, Jewell AP, Van Someren K, Stephens R, et al. A
mixed exercise training programme is feasible and safe and may improve quality of life

and muscle strength in multiple myeloma survivors. BMC Cancer. 2013; 13:31.

13. Hartigan C, Rainville J, Sobel JB, Hipona M. Long-term exercise adherence after
intensive rehabilitation for chronic low back pain. / Adhesion a la pratique d'une activite
physique a long terme, apres une reeducation intensive pour cause de lombalgie

chronique. Med Sci Sports Exerc. 2000; 32(3):551-7.

14. Huang K, Sparto PJ, Kiesler S, Siewiorek DP, Smailagic A. iPod-based in-home
system for monitoring gaze-stabilization exercise compliance of individuals with

vestibular hypofunction. J Neuro Eng Rehabil. 2014; 11(1):69.

15. Hunter J, Singh SJ, Morgan MDL. Objective monitoring of adherence with home
exercise training during pulmonary rehabilitation for chronic obstructive pulmonary

disease. Physiother. 2006; 92(1):50-4.

16. Khalil H, Quinn L, van DR, Martin R, Rosser A, Busse M. Adherence to use of a
home-based exercise DVD in people with Huntington disease: Participants' perspectives.

Phys Ther. 2012; 92(1):69-82.

17. Kolt GS, McEvoy JF. Adherence to rehabilitation in patients with low back pain.
Man Ther. 2003; 8(2):110-6.

18. Mailloux J, Finno M, Rainville J. Long-Term Exercise Adherence in the Elderly

with Chronic Low Back Pain. Am J Phys Med Rehabil. 2006; 85(2):120-6.

19. Mannion AF, Helbling D, Pulkovski N, Sprott H. Spinal segmental stabilisation
exercises for chronic low back pain: programme adherence and its influence on clinical

outcome. Eur Spine J. 2009; 18(12):1881-91.

50



20. Milne M, Hall C, Forwell L. Self-efficacy, imagery use, and adherence to

rehabilitation by injured athletes. J Sport Rehabil. 2005; 14(2):150-67.

21. Niven A, Nevill A, Sayers F, Cullen M. Predictors of rehabilitation intention and
behavior following anterior cruciate ligament surgery: an application of the Theory of

Planned Behavior. Scand J Med Sci Sports. 2012; 22(3):316-22.

22. Pickering RM, Fitton C, Ballinger C, Fazakarley L, Ashburn A. Self-reported
adherence to a home-based exercise programme among people with Parkinson's

disease. Parkins Rel Disord. 2013; 19(1):66-71.

23. Pizzari T, Taylor NF, McBurney H, Feller JA. Adherence to Rehabilitation after
Anterior Cruciate Ligament Reconstructive Surgery: Implications for Outcome. J Sport

Rehabil. 2005; 14(3):201.

24. Sandford F, Barlow N, Lewis J. A Study to Examine Patient Adherence to Wearing
24-Hour Forearm Thermoplastic Splints after Tendon Repairs. J Hand Ther. 2008;
21(1):44-53.

25. Simard C, Tu le M. Long-term efficacy of pelvic floor muscle rehabilitation for

older women with urinary incontinence. J Obstet Gynaecol Can. 2010; 32(12):1163-6.

26. Taylor AH, May S. Threat and coping appraisal as determinants of compliance
with sports injury rehabilitation: An application of Protection Motivation Theory. J

Sports Sci. 1996; 14(6):471-82.

27. Wesch N, Hall C, Prapavessis H, Maddison R, Bassett S, Foley L, et al. Self-
efficacy, imagery use, and adherence during injury rehabilitation. Scand J Med Sci

Sports. 2012; 22(5):695-703.

28. White D, Stiller K, Haensel N. Adherence of adult cystic fibrosis patients with

airway clearance and exercise regimens. J Cystic Fibrosis. 2007; 6(3):163-70.

iiii. Intervention study designs

1. Alewijnse D, Metsemakers JFM, Mesters IEPE, van den Borne B. Effectiveness of

pelvic floor muscle exercise therapy supplemented with a health education program to

51



promote long-term adherence among women with urinary incontinence. Neurourol

Urodyn. 2003; 22(4):284-95.

2. Bassett SF, Petrie KJ. The Effect of Treatment Goals on Patient Compliance with

Physiotherapy Exercise Programmes. Physiother. 1999; 85(3):130-7.

3. Bassett SF, Prapavessis H. A test of an adherence-enhancing adjunct to
physiotherapy steeped in the protection motivation theory. Physiother Theory Pract.
2011; 27(5):360-72.

4, Ben Salah Frih Z FY, Jellad A, Boudoukhane S, Rejeb N. Efficacy and treatment
compliance of a home based rehabilitation program for chronic low back pain. Annals

Phys Rehabil Med. 2009; 52:485-96.

5. Bennell KL, Matthews B, Greig A, Briggs A, Kelly A, Sherburn M, et al. Effects of
an exercise and manual therapy program on physical impairments, function and quality-
of-life in people with osteoporotic vertebral fracture: a randomised, single-blind

controlled pilot trial. BMC Musculoskel Disord. 2010; 11:36.

6. Borello-France D, Burgio KL, Goode PS, Wen Y, Weidner AC, Lukacz ES, et al.
Adherence to Behavioral Interventions for Stress Incontinence: Rates, Barriers, and

Predictors. Phys Ther. 2013; 93(6):757-73.

7. Evans L, Hardy L. Injury rehabilitation: a goal-setting intervention study. Res Q

Exerc Sport. 2002; 73(3):310-9.

8. Friedrich M, Gittler G, Halberstadt Y, Cermak T, Heiller I. Combined exercise and
motivation program: effect on the compliance and level of disability of patients with
chronic low back pain: a randomized controlled trial. Arch Phys Med Rehabil. 1998;
79(5):475-87.

9. Goss DL, Moore JH. Compliance wearing a heel lift during 8 weeks of military
training in cadets with limb length inequality. J Ortho Sports Phys Ther. 2004; 34(3):126-
31.

10. Goto M, Takedani H, Haga N, Kubota M, Ishiyama M, Ito S, et al. Self-monitoring
has potential for home exercise programmes in patients with haemophilia. Haemophilia.

2014; 20(2):e121-€7.

52



11. Johansson AC, Linton SJ, Bergkvist L, Nilsson O, Cornefjord M. Clinic-based
training in comparison to home-based training after first-time lumbar disc surgery: a

randomised controlled trial. Euro Spine J 2009 Mar; 18(3):398-409. 2009.

12. Littlewood C, Malliaras P, Mawson S, May S, Walters SJ. Self-managed loaded
exercise versus usual physiotherapy treatment for rotator cuff tendinopathy: a pilot

randomised controlled trial. Physiother. 2014; 100(1):54-60.

13. Lysack C, Dama M, Neufeld S, Andreassi E. A compliance and satisfaction with
home exercise: a comparison of computer-assisted video instruction and routine

rehabilitation practice. J Allied Health. 2005; 34(2):76-82.

14. McClellan R, Ada L. A six-week, resource-efficient mobility program after
discharge from rehabilitation improves standing in people affected by stroke: placebo-

controlled, randomised trial. J Physiother. 2004; 50(3):163-7.

15. O'Brien D BS, McNair P. The effect of action and coping plans on exercise
adherence in people with lower limb osteoarthritis: a feasibility study. NZ J physiother.

2013; 41(2):49-57.

16. Pisters MF, Veenhof, C., de Bakker, D.H., Schellevis, F.G., Dekker, J. Behavioural
graded activity results in better exercise adherence and more physical activity than

usual care in people with osteoarthritis. J Physiother. 2010; 56:41-7.

17. Roddey TS, Olson SL, Gartsman GM, Hanten WP, Cook KF. A randomized
controlled trial comparing 2 instructional approaches to home exercise instruction
following arthroscopic full-thickness rotator cuff repair surgery. J Ortho Sports Phys

Ther. 2002; 32(11):548-59.

18. Salo P, Ylonen-Kayr N, Hakkinen A, Kautiainen H, Malki E, Ylinen J. Effects of
long-term home-based exercise on health-related quality of life in patients with chronic
neck pain: A randomized study with a 1-year follow-up. Disabil Rehabil. 2012;
34(23):1971-7.

19. Schneiders AG ZM, Singer KP. Exercise therapy compliance in acute low back

pain patients. Man Ther. 1998; 3(3):147-52.

53



20. Schoo AMM, Morris ME, Bui QM. The effects of mode of exercise instruction on
compliance with a home exercise program in older adults with osteoarthritis.

Physiother. 2005; 91(2):79-86.

21. Steele BG, Belza B, Cain KC, Coppersmith J, Lakshminarayan S, Howard J, et al. A
Randomized Clinical Trial of an Activity and Exercise Adherence Intervention in Chronic

Pulmonary Disease. Arch Phys Med Rehabil. 2008; 89(3):404-12.

54



Appendix 5: Paper Five

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “Patient adherence to an exercise
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perception and observational data.”
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Appendix 6.3 Online Supplementary Table 1: Example of Search strategy used in

MEDLINE

1. Patient Compliance/

2. (patient* adj3 (adher* or complia* or concordance or co-operat® or cooperat*)).mp.

[mp-=title, abstract, original title, name of substance word, subject heading word,
keyword heading word, protocol supplementary concept word, rare disease

supplementary concept word, unique identifier]

3.1o0r2

N

. Physical Therapists/

5. physiotherap*.mp.

. Physical Therapy Modalities/
.4or5o0r6

6
7
8. Self Care/
9

. self manag*.mp.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27. limit 26 to (english language and "all adult (19 plus years)")
28. from 27 keep 3,5,10-11,20-21,26,35,37,41,44,46,55-57,60-67,69

Ambulatory Care/

Attitude to Health/
Exercise/

Health Behavior/

Patient Education as Topic/
empowerment.mp.

Self Efficacy/

self mobili*.mp.

Splints/

self*.tw.

Athletic Tape/

orthotic devices/ or athletic tape/ or braces/ or foot orthoses/

(strateg* adj5 manage®).tw.

advice.tw.

instruct®.tw.

8or9orl10orllorl2orl13orl4orl5o0rl16orl17or18or19or20o0r21or22or
23 or 24

3 and 7 and 25

73



29. from 27 keep 72,76,79,90-91,97,99,101,106-107,109,111,116-118,122,125-
127,133,136-137,144,146-150,152-154,156,158,160,164,168,172
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Appendix 7: Paper Seven

Taylor & Francis have kindly granted permission to copy and communicate this work:

Peek, K., Carey, M., Sanson-Fisher, R. & Mackenzie, L. “Aiding patient adherence to
physiotherapist-prescribed self-management strategies: An evidence-based behavioural
model in practice.” Physical Therapy Reviews 21.2 (2016): 124-130.
https://doi.org/10.1080/10833196.2016.1226537

This article has been removed for copyright purposes - the final article can be accessed:
https://doi.org/10.1080/10833196.2016.1226537
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I, Associate Professor Mariko Carey, attest that Research Higher Degree candidate, Ms
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data collection, data analysis and manuscript preparation to meet British Medical
Journal authorship guidelines for the following manuscripts:
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Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “An observational Paper of
Australian private practice physiotherapy consultations to explore the prescription of
self-management strategies.” Musculoskeletal Care. (2017)

https://doi.org/10.1002/msc.1181

Paper 2

Peek, K., Carey, M., Sanson-Fisher, R. & Mackenzie, L. “Physiotherapists’ perceptions of
patient adherence to physiotherapist prescribed self-management strategies: A national
survey.” Disability and Rehabilitation (2016)
https://doi.org/10.1080/09638288.2016.1212281

Paper 3

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “Predictors of high levels of
patient adherence to physiotherapist-prescribed self-management strategies.” Under

review

Paper 4

Peek, K., Sanson-Fisher, R., Mackenzie, L. & Carey, M. “Patient adherence to
physiotherapist prescribed self-management strategies: A critical review”; International
Journal of Therapy and Rehabilitation. 22.11 (2015) 535-543.
https://doi.org/10.12968/ijtr.2015.22.11.535

Paper 5

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “Patient adherence to an exercise
program for chronic low back pain measured by patient-report, physical therapist

perception and observational data.” Under review
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Paper 6

Peek K., Sanson-Fisher R., Mackenzie L., & Carey, M. “Interventions to aid patient
adherence to physiotherapist prescribed self-management strategies: A systematic
review.” Physiotherapy. (2016); 102(2):127-35.
https://doi.org/10.1016/j.physio.2015.10.003

Paper 7

Peek, K., Carey, M., Sanson-Fisher, R. & Mackenzie, L. “Aiding patient adherence to
physiotherapist-prescribed self-management strategies: An evidence-based behavioural
model in practice.” Physical Therapy Reviews 21.2 (2016): 124-130.
https://doi.org/10.1080/10833196.2016.1226537

2|4 |20

Associate Professor Mariko Carey (Co-Author) Date

26t April2017

Ms Kerry Peek (Candidate) Date

28/4/17

Professor Robert Callister (Assistant Dean Research & Research Training) Date
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Appendix 8.2: Laureate Professor Robert Sanson-Fisher

|, Laureate Professor Robert Sanson-Fisher, attest that Research Higher Degree
candidate, Ms Kerry Peek, contributed substantially to manuscript conceptualisation,
Paper design, data collection, data analysis and manuscript preparation to meet British

Medical Journal authorship guidelines for the following manuscripts:

Paper 1

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “An observational Paper of
Australian private practice physiotherapy consultations to explore the prescription of
self-management strategies.” Musculoskeletal Care. (2017)

https://doi.org/10.1002/msc.1181

Paper 2

Peek, K., Carey, M., Sanson-Fisher, R. & Mackenzie, L. “Physiotherapists’ perceptions of
patient adherence to physiotherapist prescribed self-management strategies: A national
survey.” Disability and Rehabilitation (2016)
https://doi.org/10.1080/09638288.2016.1212281

Paper 3

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “Predictors of high levels of
patient adherence to physiotherapist-prescribed self-management strategies.” Under

review

Paper 4

Peek, K., Sanson-Fisher, R., Mackenzie, L. & Carey, M. “Patient adherence to
physiotherapist prescribed self-management strategies: A critical review”; International
Journal of Therapy and Rehabilitation. 22.11 (2015) 535-543.
https://doi.org/10.12968/ijtr.2015.22.11.535
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Paper 5

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “Patient adherence to an exercise
program for chronic low back pain measured by patient-report, physical therapist

perception and observational data.” Under review

Paper 6

Peek K., Sanson-Fisher R., Mackenzie L., & Carey, M. “Interventions to aid patient
adherence to physiotherapist prescribed self-management strategies: A systematic
review.” Physiotherapy. (2016); 102(2):127-35.
https://doi.org/10.1016/j.physio.2015.10.003

Paper 7

Peek, K., Carey, M., Sanson-Fisher, R. & Mackenzie, L. “Aiding patient adherence to
physiotherapist-prescribed self-management strategies: An evidence-based behavioural
model in practice.” Physical Therapy Reviews 21.2 (2016): 124-130.
https://doi.org/10.1080/10833196.2016.1226537

26th April 2016

Laureate Professor Robert Sanson-Fisher (Co-Author) Date

26th April 2017

Ms Kerry Peek {Candidate) Date

28/4/17

Professor Robert Callister (Assistant Dean Research & Research Training) Date
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Appendix 8.3: Dr Lisa Mackenzie

I, Dr Lisa Mackenzie, attest that Research Higher Degree candidate, Ms Kerry Peek,
contributed substantially to manuscript conceptualisation, Paper design, data collection,
data analysis and manuscript preparation to meet British Medical Journal authorship
guidelines for the following manuscripts:

Paper 1

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “An observational Paper of
Australian private practice physiotherapy consultations to explore the prescription of
self-management strategies.” Musculoskeletal Care. (2017)

https://doi.org/10.1002/msc.1181

Paper 2

Peek, K., Carey, M., Sanson-Fisher, R. & Mackenzie, L. “Physiotherapists’ perceptions of
patient adherence to physiotherapist prescribed self-management strategies: A national
survey.” Disability and Rehabilitation (2016)
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Paper 3

Peek, K., Carey, M., Mackenzie, L. & Sanson-Fisher, R. “Predictors of high levels of
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review
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Journal of Therapy and Rehabilitation. 22.11 (2015) 535-543.
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Dr Lisa Mackenzie (Co-author) Date

26th April 2017

Ms Kerry Peek (Candidate) Date

28/4/17

Professor Robert Callister (Assistant Dean Research & Research Training) Date
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World Congress in Public Health, Melbourne 2017
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National Primary Health Care Conference, Melbourne 2016.
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Australian Physiotherapy Association, Research Symposium (ACT), Canberra 2015.
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International Congress of Behavioural Medicine, Melbourne 2016
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Appendix 10.1: University of Newcastle Certificates of Human Research Ethics

Approval

HUMAN RESEARCH ETHICS COMMITTEE

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Notification of Expedited Approval

To Chief Investigator or

Laureate Professor Robert Sanson-Fisher
Project Supervisor:

Doctor Mariko Carey
Cc Co-investigators /

Doctor Lisa Mackenzie
Research Students:

Mrs Kerry Peek

Physiotherapists’ perceptions of patient adherence to

Re Protocol:

physiotherapist prescribed self-management strategies.
Date: 17-Nov-2014
Reference No: H-2014-0351

Date of Initial Approval: 17-Nov-2014

Thank you for your Response to Conditional Approval (minor amendments)
submission to the Human Research Ethics Committee (HREC) seeking approval in

relation to the above protocol.
Your submission was considered under Expedited review by the Ethics Administrator.

| am pleased to advise that the decision on your submission is Approved effective 17-

Nov-2014.

In approving this protocol, the Human Research Ethics Committee (HREC) is of the

opinion that the project complies with the provisions contained in the National
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Statement on Ethical Conduct in Human Research, 2007, and the requirements within

this University relating to human research.

Approval will remain valid subject to the submission, and satisfactory assessment, of

annual progress reports. If the approval of an External HREC has been "noted" the

approval period is as determined by that HREC.

The full Committee will be asked to ratify this decision at its next scheduled meeting.

A formal Certificate of Approval will be available upon request. Your approval number

is H-2014-0351.

If the research requires the use of an Information Statement, ensure this number is
inserted at the relevant point in the Complaints paragraph prior to distribution to

potential participants You may then proceed with the research.

Conditions of Approval

This approval has been granted subject to you complying with the requirements for

Monitoring of Progress, Reporting of Adverse Events, and Variations to the Approved

Protocol as detailed below.

PLEASE NOTE:

In the case where the HREC has "noted" the approval of an External HREC, progress
reports and reports of adverse events are to be submitted to the External HREC only.
In the case of Variations to the approved protocol, or a Renewal of approval, you will
apply to the External HREC for approval in the first instance and then Register that
approval with the University's HREC.

e Monitoring of Progress

Other than above, the University is obliged to monitor the progress
of research projects involving human participants to ensure that
they are conducted according to the protocol as approved by the
HREC. A progress report is required on an annual basis.

Continuation of your HREC approval for this project is conditional
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upon receipt, and satisfactory assessment, of annual progress

reports. You will be advised when a report is due.
Reporting of Adverse Events

It is the responsibility of the person first named on this Approval

Advice to report adverse events.

Adverse events, however minor, must be recorded by the
investigator as observed by the investigator or as volunteered by a
participant in the research. Full details are to be documented,
whether or not the investigator, or his/her deputies, consider the

event to be related to the research substance or procedure.

Serious or unforeseen adverse events that occur during the research
or within six (6) months of completion of the research, must be
reported by the person first named on the Approval Advice to the
(HREC) by way of the Adverse Event Report form (via RIMS at

https://rims.newcastle.edu.au/login.asp) within 72 hours of the

occurrence of the event or the investigator receiving advice of the

event.

Serious adverse events are defined as:
o0 Causing death, life threatening or serious disability.
o Causing or prolonging hospitalisation.

o Overdoses, cancers, congenital abnormalities, tissue
damage, whether or not they are judged to be caused by

the investigational agent or procedure.

o Causing psycho-social and/or financial harm. This covers
everything from perceived invasion of privacy, breach of
confidentiality, or the diminution of social reputation, to the

creation of psychological fears and trauma.

o0 Any other event which might affect the continued ethical
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acceptability of the project.
5. Reports of adverse events must include:
o0 Participant's study identification number;
o date of birth;
o0 date of entry into the study;
o treatment arm (if applicable);
o date of event;
o0 details of event;

o the investigator's opinion as to whether the event is related

to the research procedures; and
0 action taken in response to the event.

6. Adverse events which do not fall within the definition of serious or
unexpected, including those reported from other sites involved in
the research, are to be reported in detail at the time of the annual

progress report to the HREC.
e Variations to approved protocol

If you wish to change, or deviate from, the approved protocol, you
will need to submit an Application for Variation to Approved
Human Research (via RIMS at

https://rims.newcastle.edu.au/login.asp). Variations may include,

but are not limited to, changes or additions to investigators, study
design, study population, number of participants, methods of
recruitment, or participant information/consent documentation.
Variations must be approved by the (HREC) before they are
implemented except when Registering an approval of a variation
from an external HREC which has been designated the lead HREC,

in which case you may proceed as soon as you receive an
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acknowledgement of your Registration.

Linkage of ethics approval to a new Grant

HREC approvals cannot be assigned to a new grant or award (ie those that

were not identified on the application for ethics approval) without

confirmation of the approval from the Human Research Ethics Officer on

behalf of the HREC.

Best wishes for a successful project.

Professor Allyson Holbrook

Chair, Human Research Ethics Committee

For communications and enquiries:
Human Research Ethics Administration

Research Services

Research Integrity Unit

The Chancellery

The University of Newcastle
Callaghan NSW 2308

T+61 2492 17894
F+612492 17164

Human-Ethics@newcastle.edu.au

RIMS website - https://RIMS.newcastle.edu.au/login.asp

Linked University of Newcastle administered funding:

Funding body|Funding project title|First named investigator

Grant Ref|
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HUMAN RESEARCH ETHICS COMMITTEE

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Notification of Expedited Approval

To Chief Investigator or Project
. & J Laureate Professor Robert Sanson-Fisher
Supervisor:

. . Doctor Lisa Mackenzie
Cc Co-investigators / Research ]
Doctor Mariko Carey

Students:
Mrs Kerry Peek
Patient adherence to physiotherapist prescribed self-
Re Protocol: .
management strategies.
Date: 16-Mar-2015
Reference No: H-2015-0030
Date of Initial Approval: 16-Mar-2015

Thank you for your Response to Conditional Approval (minor amendments)
submission to the Human Research Ethics Committee (HREC) seeking approval in
relation to the above protocol.

Your submission was considered under Expedited review by the Ethics Administrator.

| am pleased to advise that the decision on your submission is Approved effective 16-
Mar-2015.

In approving this protocol, the Human Research Ethics Committee (HREC) is of the
opinion that the project complies with the provisions contained in the National
Statement on Ethical Conduct in Human Research, 2007, and the requirements within
this University relating to human research.

Approval will remain valid subject to the submission, and satisfactory assessment, of
annual progress reports. If the approval of an External HREC has been "noted" the
approval period is as determined by that HREC.

The full Committee will be asked to ratify this decision at its next scheduled meeting. A

formal Certificate of Approval will be available upon request. Your approval number is
H-2015-0030.

If the research requires the use of an Information Statement, ensure this number is
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inserted at the relevant point in the Complaints paragraph prior to distribution to
potential participants You may then proceed with the research.

Conditions of Approval

This approval has been granted subject to you complying with the requirements for
Monitoring of Progress, Reporting of Adverse Events, and Variations to the Approved
Protocol as detailed below.

PLEASE NOTE:

In the case where the HREC has "noted" the approval of an External HREC, progress
reports and reports of adverse events are to be submitted to the External HREC only.
In the case of Variations to the approved protocol, or a Renewal of approval, you will
apply to the External HREC for approval in the first instance and then Register that
approval with the University's HREC.

e  Monitoring of Progress

Other than above, the University is obliged to monitor the progress of research
projects involving human participants to ensure that they are conducted according to
the protocol as approved by the HREC. A progress report is required on an annual
basis. Continuation of your HREC approval for this project is conditional upon receipt,
and satisfactory assessment, of annual progress reports. You will be advised when a
report is due.

e Reporting of Adverse Events

1. Itisthe responsibility of the person first named on this Approval Advice to
report adverse events.

2. Adverse events, however minor, must be recorded by the investigator as
observed by the investigator or as volunteered by a participant in the
research. Full details are to be documented, whether or not the investigator,
or his/her deputies, consider the event to be related to the research
substance or procedure.

3. Serious or unforeseen adverse events that occur during the research or within
six (6) months of completion of the research, must be reported by the person
first named on the Approval Advice to the (HREC) by way of the Adverse Event
Report form (via RIMS at https://rims.newcastle.edu.au/login.asp) within 72
hours of the occurrence of the event or the investigator receiving advice of
the event.

4. Serious adverse events are defined as:
o Causing death, life threatening or serious disability.

o Causing or prolonging hospitalisation.
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(o}

Overdoses, cancers, congenital abnormalities, tissue damage, whether
or not they are judged to be caused by the investigational agent or
procedure.

Causing psycho-social and/or financial harm. This covers everything
from perceived invasion of privacy, breach of confidentiality, or the
diminution of social reputation, to the creation of psychological fears
and trauma.

Any other event which might affect the continued ethical acceptability
of the project.

5. Reports of adverse events must include:

(o}

[0}

Participant's study identification number;
date of birth;

date of entry into the study;

treatment arm (if applicable);

date of event;

details of event;

the investigator's opinion as to whether the event is related to the
research procedures; and

action taken in response to the event.

6. Adverse events which do not fall within the definition of serious or
unexpected, including those reported from other sites involved in the
research, are to be reported in detail at the time of the annual progress report
to the HREC.

e Variations to approved protocol

If you wish to change, or deviate from, the approved protocol, you will need to submit
an Application for Variation to Approved Human Research (via RIMS at
https://rims.newcastle.edu.au/login.asp). Variations may include, but are not limited

to, changes or additions to investigators, study design, study population, number of
participants, methods of recruitment, or participant information/consent
documentation. Variations must be approved by the (HREC) before they are
implemented except when Registering an approval of a variation from an external
HREC which has been designated the lead HREC, in which case you may proceed as
soon as you receive an acknowledgement of your Registration.
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Linkage of ethics approval to a new Grant

HREC approvals cannot be assigned to a new grant or award (ie those that were not

identified on the application for ethics approval) without confirmation of the approval
from the Human Research Ethics Officer on behalf of the HREC.

Best wishes for a successful project.

Professor Allyson Holbrook

Chair, Human Research Ethics Committee

For communications and enquiries:

Human Research Ethics Administration

Research Services

Research Integrity Unit

The Chancellery

The University of Newcastle
Callaghan NSW 2308

T+612492 17894

F+612492 17164
Human-Ethics@newcastle.edu.au

RIMS website - https://RIMS.newcastle.edu.au/login.asp

Linked University of Newcastle administered funding:

Funding body|Funding project title|First named investigator

Grant Ref|
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HUMAN RESEARCH ETHICS COMMITTEE
THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Notification of Expedited Approval

To Chief Investigator or
) .g Laureate Professor Robert Sanson-Fisher
Project Supervisor:
Doctor Mariko Carey
Doctor Lisa Mackenzie

Mrs Kerry Peek

Cc Co-investigators /
Research Students:

Physiotherapist and patient perceptions of a

Re Protocol: physiotherapist prescribed exercise program for chronic low
back pain.

Date: 14-May-2015

Reference No: H-2015-0064

Date of Initial Approval: 14-May-2015

Thank you for your Response to Conditional Approval (minor amendments)
submission to the Human Research Ethics Committee (HREC) seeking approval in
relation to the above protocol.

Your submission was considered under Expedited review by the Ethics Administrator.

| am pleased to advise that the decision on your submission is Approved effective 14-
May-2015.

In approving this protocol, the Human Research Ethics Committee (HREC) is of the
opinion that the project complies with the provisions contained in the National
Statement on Ethical Conduct in Human Research, 2007, and the requirements within
this University relating to human research.

Approval will remain valid subject to the submission, and satisfactory assessment, of
annual progress reports. If the approval of an External HREC has been "noted" the
approval period is as determined by that HREC.

The full Committee will be asked to ratify this decision at its next scheduled meeting. A
formal Certificate of Approval will be available upon request. Your approval number is
H-2015-0064.
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If the research requires the use of an Information Statement, ensure this number is
inserted at the relevant point in the Complaints paragraph prior to distribution to
potential participants You may then proceed with the research.

Conditions of Approval

This approval has been granted subject to you complying with the requirements for
Monitoring of Progress, Reporting of Adverse Events, and Variations to the Approved
Protocol as detailed below.

PLEASE NOTE:

In the case where the HREC has "noted" the approval of an External HREC, progress
reports and reports of adverse events are to be submitted to the External HREC only.
In the case of Variations to the approved protocol, or a Renewal of approval, you will
apply to the External HREC for approval in the first instance and then Register that
approval with the University's HREC.

e Monitoring of Progress

Other than above, the University is obliged to monitor the progress of research
projects involving human participants to ensure that they are conducted according to
the protocol as approved by the HREC. A progress report is required on an annual
basis. Continuation of your HREC approval for this project is conditional upon receipt,
and satisfactory assessment, of annual progress reports. You will be advised when a
report is due.

e Reporting of Adverse Events

1. Itisthe responsibility of the person first named on this Approval Advice to
report adverse events.

2. Adverse events, however minor, must be recorded by the investigator as
observed by the investigator or as volunteered by a participant in the
research. Full details are to be documented, whether or not the investigator,
or his/her deputies, consider the event to be related to the research
substance or procedure.

3. Serious or unforeseen adverse events that occur during the research or within
six (6) months of completion of the research, must be reported by the person
first named on the Approval Advice to the (HREC) by way of the Adverse Event
Report form (via RIMS at https://rims.newcastle.edu.au/login.asp) within 72
hours of the occurrence of the event or the investigator receiving advice of
the event.

4. Serious adverse events are defined as:

o0 Causing death, life threatening or serious disability.
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Causing or prolonging hospitalisation.

Overdoses, cancers, congenital abnormalities, tissue damage, whether
or not they are judged to be caused by the investigational agent or
procedure.

Causing psycho-social and/or financial harm. This covers everything
from perceived invasion of privacy, breach of confidentiality, or the
diminution of social reputation, to the creation of psychological fears
and trauma.

Any other event which might affect the continued ethical acceptability
of the project.

5. Reports of adverse events must include:

(o}

[0}

(o}

Participant's study identification number;
date of birth;

date of entry into the study;

treatment arm (if applicable);

date of event;

details of event;

the investigator's opinion as to whether the event is related to the
research procedures; and

action taken in response to the event.

6. Adverse events which do not fall within the definition of serious or
unexpected, including those reported from other sites involved in the
research, are to be reported in detail at the time of the annual progress report
to the HREC.

e Variations to approved protocol

If you wish to change, or deviate from, the approved protocol, you will need to submit
an Application for Variation to Approved Human Research (via RIMS at
https://rims.newcastle.edu.au/login.asp). Variations may include, but are not limited

to, changes or additions to investigators, study design, study population, number of
participants, methods of recruitment, or participant information/consent
documentation. Variations must be approved by the (HREC) before they are
implemented except when Registering an approval of a variation from an external
HREC which has been designated the lead HREC, in which case you may proceed as
soon as you receive an acknowledgement of your Registration.
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Linkage of ethics approval to a new Grant

HREC approvals cannot be assigned to a new grant or award (ie those that were not

identified on the application for ethics approval) without confirmation of the approval
from the Human Research Ethics Officer on behalf of the HREC.

Best wishes for a successful project.

Professor Allyson Holbrook

Chair, Human Research Ethics Committee

For communications and enquiries:

Human Research Ethics Administration

Research Services

Research Integrity Unit

The Chancellery

The University of Newcastle
Callaghan NSW 2308

T+612492 17894

F+612492 17164
Human-Ethics@newcastle.edu.au

RIMS website - https://RIMS.newcastle.edu.au/login.asp

Linked University of Newcastle administered funding:

Funding body|Funding project title|First named investigator

Grant Ref|
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Appendix 10.2: University of Newcastle Safety Clearance Notification
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Appendix 10.3: Example information statement and consent form

L/Prof Robert Sanson-Fisher

Health Behaviour Research Group

Tel: 02 4042 0713

E-mail: rob.sanson-fisher@newcastle.edu.au

Patient Participant Information Statement for the Research Project:
Patient adherence to physiotherapist prescribed self-management strategies: An
observational study.

(Document version 2; dated 26/02/2015)

You have been identified by your physiotherapist to take part in the project as described
below.

Why is the research being done?

Physiotherapist prescribed self-management strategies (e.g. exercise, self-taping, advice,
bracing) are an important part of physiotherapy treatment. When followed, self-
management strategies can help to improve patient outcomes. However, people often
encounter difficulties with following self-management strategies at home (e.g. lack of
time, difficulty remembering the strategies etc.). This research aims to explore the use
of self-management strategies in physiotherapy.

Project overview

This project will compare data collected through observations of physiotherapy
consultations and patient perceptions of the provision of physiotherapist prescribed
self-management strategy/ies. Any discrepancies between the observed patient-
physiotherapy consultation and how it is perceived by patients may highlight areas
where communication of self-management strategies may be improved to ensure better
recall and comprehension by patients.

The research team

This project is conducted by Laureate Professor Rob Sanson-Fisher, Dr Mariko Carey, Dr
Lisa Mackenzie and Ms Kerry Peek from the University of Newcastle. The research is part
of Kerry Peek’s PhD studies. Kerry, a practicing physiotherapist, is supervised by Rob
Sanson-Fisher, Mariko Carey and Lisa Mackenzie from the School of Medicine and Public
Health, University of Newcastle.

Who is invited to participate in this project?

We are seeking patients who are attending for a physiotherapy consultation who are
aged 18 years and older, who are able to take part in a telephone interview in English
and who are able to provide written, informed consent.
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What will you be asked to do?

If you agree to participate in this project, a research physiotherapist (registered
physiotherapist with the Physiotherapy Board of Australia) will spend time observing
one of your patient-physiotherapy consultations. You will be asked to provide your
telephone contact details in order that you can be contacted by the same research
physiotherapist via telephone to answer a few questions regarding the self-management
strategy (if applicable) that was provided to you by your physiotherapist during the
consultation observed by the research physiotherapist. The telephone interview will
take place within 2 weeks of your physiotherapy consultation. Your treating
physiotherapist will not be provided with any of the responses provided by you during
the telephone interview.

You do not have to agree to participate. If you would prefer more time to read this
Participant Information Statement or you wish to be observed at a later consultation
please let the research physiotherapist know.

How much time will it take?

The research physiotherapist will observe one of your physiotherapy consultations
which will not impact on the time taken for this consultation. The telephone interview is
expected to take 10 minutes.

What are the risks and benefits of participating?

We cannot promise you any benefits from your participation. However, your
participation in this project will assist us in further developing physiotherapy research in
private practice. This in turn will allow us to develop strategies to assist physiotherapists
in future treatment approaches to increase patient adherence and potentially improve
patient outcomes.

It is not expected that you will be exposed to any risks by taking part in this research.

What choice do you have?

Participation in this research is entirely your choice. Only patients who give informed
consent and sign a consent form will be included in this research. Whether or not you
decide to participate, your decision will not disadvantage you. If you do decide to
participate, you may withdraw from the project at any time prior to the completion of
the telephone interview.

How wiill your privacy be protected?

All information you provide will be de-identified. That is, it will not be possible to
identify you or your physiotherapist from your answers. If you choose to participate in
this project, your information will be kept confidential. Data will be retained for at least
7 years after completion of the research project. The data will be kept in locked cabinets
and electronic files which will be securely protected so that only the research team will
have access to these data. No data will be saved on the computer tablets once it has
been transferred to the central server. All data will be securely destroyed once it is no
longer required (data collected in electronic format will be deleted from the central
server and data collected in paper format will be shredded and disposed of in
confidential waste.)
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How wiill the information collected be used?

The information collected via the study will be used to gather information on patient
adherence rates to physiotherapist prescribed self-management strategies. Results of
the study may be reported in scientific journals and conference Paper. Individual
physiotherapists and patients who participate will not be identified in any of the reports
arising from this study.

Results collected in this study will form part of Kerry Peek’s PhD studies.

You may request a summary of the results by emailing Kerry on kerry.peek@uon.edu.au

What do you need to do to participate?

Please read this Patient Participant Information Statement and make sure that you
understand it before you agree to participate. If there is anything that you do not
understand, of if you have questions, please contact Kerry Peek. If you agree to
participate, please sign the attached Patient Consent Form and return it to the research
physiotherapist.

Further information

For more information about this project or if you have any questions about
participating in this survey, please contact Kerry Peek on (02) 4042 0616 or via email on
kerry.peek@uon.edu.au

Laureate Professor Rob Sanson-Fisher Ms Kerry Peek
Health Behaviour Research Group BSc (Hons)
Physiotherapy

School of Medicine and Public Health PhD Candidate

The University of Newcastle

Concerns about this research

This project has also been approved by the University’s Human Research Ethics
Committee, Approval No. H-2015-0030.

Should you have concerns about your rights as a participant in this research, or you have
a complaint about the manner in which the research is conducted, it may be given to the
researcher, or, if an independent person is preferred, to the Human Research Ethics
Officer, Research Office, The Chancellery, The University of Newcastle, University Drive,
Callaghan NSW 2308, Australia, telephone (02) 49216333, email Human-
Ethics@newcastle.edu.au.
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L/Prof Robert Sanson-Fisher

Health Behaviour Research Group

School of Medicine and Public Health
University Drive

Callaghan,NSW 2308.

Tel: 02 4042 0713

E-mail: rob.sanson-fisher@newcastle.edu.au

Patient Consent Form for the Research Project:

Patient adherence to physiotherapist prescribed self-management strategies:
L/Prof Robert Sanson-Fisher, Dr Mariko Carey, Dr Lisa Mackenzie, Ms Kerry Peek

| agree to participate in the above research project and give my consent freely.

| understand that the project will be conducted as described in the Patient Participant
Information Statement, a copy of which | have retained.

| understand | can withdraw from the project at any time and do not have to give any
reason for withdrawing.

| consent to:
e Allowing the research physiotherapist to observe one of my physiotherapy
consultations
e Providing the research physiotherapist with my telephone contact details below
in order to participate in a short 10 minute computer assisted telephone
interview with the research physiotherapist within 2 weeks of the observed
physiotherapy consultation.

| understand that my personal information will remain confidential to the researchers.
| have had the opportunity to have questions answered to my satisfaction.

Print Name:

Contact Number for Telephone Interview:

Signature: Date:

Please return this consent form to Kerry Peek, the research physiotherapist in
attendance at the physiotherapy practice.
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