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Thesis Summary

In the early 1990s claims were made that in all areas of health care, “30-40% of patients do not
receive treatments of proven effectiveness”,' and, “20-25% of patients have treatments that are
unnecessary or potentially harmful”.2 Many such practices were diffused prior to the acceptance
of modern evidence-based standards of clinical- and cost-effectiveness. | define disinvestment in
the context of health care as the processes of withdrawing (partially or completely) resources
from any existing health care practices, procedures, technologies or pharmaceuticals that are
deemed to deliver little or no health gain relative to their cost, and thus are not efficient health
resource allocations. Arguably disinvestment has been central to Evidence-Based Medicine
(EBM) for well over a decade yet despite general advances in EBM, this topic remains relatively
unexplored. This thesis examines the ongoing challenges that exist within the Australian context
relating to effective disinvestment. Upper airway surgical procedures for the treatment of adult
Obstructive Sleep Apnoea Syndrome (OSA) are used as a case study to contextualise these

challenges. This thesis has six sections:

1. A review of the literature outlines developments in EBM broadly and provides a detailed
background to OSA, including the numerous treatment options for the condition. This review
examines evidence that highlights the importance of *highly effective treatment’ over *sub-
therapeutic treatment’ as a necessity to confer improved health outcomes in OSA. It is argued
that claims of surgical success inherent in most published results of surgery effectiveness fail to

assimilate contemporary evidence for clinically significant indicators of success.

2. Section two comprises the first reported meta-analysis in this area. It presents the pooled
success rates of surgery according to various definitions. Specifically, when the traditional
‘surgical’ definition of success is applied the pooled success rate for Phase I (i.e. soft palate)
surgical procedures is 55% (that is 45% fail). However, using a more stringent definition
(endorsed by the peak international sleep medicine body), success is reduced to 13% (that is
87% fail). Similarly for Phase Il (i.e. hard palate) procedures success rates decrease from 86% to
43% respectively when moving from a surgical to a medical definition of success. That various
medical specialties differentially define treatment success, | argue, creates uncertainty for
observers and non-clinical participants in this debate (eg policy stakeholders and patients). This

represents a barrier to disinvestment decisions.
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3. Results are presented from a clinical audit of surgical cases conducted as a component of this

thesis. Both clinical effectiveness and procedural variability of surgery are reported. A unique
methodology was utilised to capture data from multiple centres. It is the first time such a
methodology has been reported to measure procedural variability alongside clinical
effectiveness (inclusive of a comparative treatment arm). The observed cohort (n=94) received
41 varying combinations of surgery in an attempt to treat OSA. Results on effectiveness
demonstrate an overall physiological success rate of 13% (according to the most stringent
definition; phases I and Il combined). This demonstration of procedural variability combined
with limited effectiveness highlights clinical uncertainty in the application of surgical

procedures.

4. Section four outlines how a qualitative phase of enquiry, directed at exploring the
perspectives and experiences of surgery recipients, was approved by three independent research
ethics review boards but was not supported by a small group of surgeons, resulting in the project
being canceled. Potential consequences of this for impeding health services research (HSR) are

discussed.

5. Two sets of results are reported from a qualitative phase of enquiry (semi-structured
interviews) involving senior Australian health policy stakeholders. The first results are of policy
stakeholders’ perspectives on the surgical meta-analysis and clinical audit studies in 2 and 3
above. The second results are from an extended series of questions relating to challenges and
direction for effecting disinvestment mechanisms in Australia. Stakeholder responses highlight
that Australia currently has limited formal systems in place to support disinvestment. Themes
include how defining and proving inferiority of health care practices is not only conceptually
difficult but also is limited by data availability and interpretation. Also, as with any policy
endeavour there is the ever-present need to balance multiple interests. Stakeholders pointed to a
need, and a role, for health services and policy research to build methodological capacity and

decision support tools to underpin disinvestment.

6. A final discussion piece is presented that builds on all previous sections and summarises the
specific challenges that exist for disinvestment, including those methodological in nature. The
thesis concludes with potential solutions to address these challenges within the Australian and
international context. Systematic policy approaches to disinvestment represent one measure to
further improve equity, efficiency, quality of care, as well as sustainability of resource

allocation.
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Chapter One

Introduction and I aterature Review

None of the arts theorise about individual cases. Medicine, for instance, does not
theorise about what will help to cure Socrates or Callias, but only about what will help to cure
any or all of a given class of patients. This alone is business: individual cases are so infinitely
various that no systematic knowledge of them is possible.

Aristotle. Rhetoric. book I, chapter 2: 1356b
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1. Introduction

In the area of health services delivery the translation of research evidence into clinical practice
can often be a lengthy, fractured and imprecise process. The complexity involved in effectively
translating evidence into practice has seen the science of evidence-based medicine (EBM)
develop as a central theme in health services research (HSR). The overarching premise of EBM
purports that patient care and outcomes, as well as efficiencies in health service provision, could
be significantly improved if the knowledge gained from research was better translated into

practice.

In this thesis Obstructive Sleep Apnoea Syndrome (OSA) will be used as a case study to explore
appropriateness of care and associated policy approaches if deficiencies are identified in optimal
clinically effective care. OSA is a condition in which repeated upper airway obstructions during
sleep lead to hypoxia, repeated sympathetic discharge, increased cardiac load, and repeated
neurological arousal. Over the past 30 years, increasing recognition of the short and long-term
impacts of this disorder has been paralleled by increased demand on various clinical services to
diagnose and treat not only OSA itself, but also health conditions and outcomes that are

independently associated with OSA.

OSA has therefore been selected for case-study investigation based on a number of important
factors, including the prevalence amongst Australia’s ageing population, the severity of its
adverse consequences and the costs to third party payers. Furthermore, OSA is a health condition
that reciprocally influences, and is influenced by co-morbid health states. Consequently,
numerous medical specialties come into contact with OSA sufferers. This occurs not only in the
diagnosis and treatment of known or suspected cases but also somewhat unknowingly when
associated health risks, sequelae and outcomes (such as obesity and cardiovascular disease
[CVD]) are managed in undiagnosed cases. Contact potentially occurs through General
Practitioners; Respiratory Physicians; Cardiologists; Endocrinologists; Ear, Nose and Throat
Surgeons; Obesity Surgeons; Orofaciomaxillary Surgeons and increasingly, Dentists and
associated dental specialists. OSA therefore represents a health condition that is potentially

serviced by a fractured care model, perhaps to a limited degree in diagnosis but certainly and
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increasingly with regard to treatment “options’. It is therefore important to ensure that treatments
are in accord with best evidence for effectiveness, safety and cost-effectiveness. Currently, this

cannot be categorically claimed in relation to OSA.

Building on this case study analysis, the primary impediments to the effective translation of
evidence into practice in this particular field will be examined. That is, why is there a lack of
guidelines and a limited push for them? Is there a genuine lack of good evidence or conflicting
evidence? Is there difficulty in overcoming complex operational paradigms? These may relate to
prevailing clinical autonomy, disincentives or to perverse incentives related to payment

structures among other factors.

These factors will be explored within a framework of disinvestment. That is, what policy
mechanisms exist to address the existence of potentially ineffective, less than effective, or
inappropriately applied health care practices or technologies? The current project will investigate
the policy and clinical practice implications associated with fractured care and produce research,
practice and policy recommendations based on these findings. In an era of rising chronic disease
prevalence, the complex nature of co-morbid health management suggests that there is increased
potential for fractured or inappropriate care to occur. The need for comprehensive assessment of
specific areas in healthcare will formally identify evidence-practice gaps, reasons why such gaps
might exist, and guide the translation process to improve policy approaches for the effective and

efficient delivery of healthcare.
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2. Evidence-Based Medicine and Health Services Research

Recent issues of the Medical Journal of Australia [2004; 180(6 suppl)] and the British Medical
Journal [2004; 328(7438)] re-visited in considerable detail a question that continues to raise high
levels of interest and controversy. That is, “how much mainstream medical care is based on the
best available scientific knowledge about what does or doesn’t work?” This question is not a new
one and has influenced the life work of influential members of the scientific community, notably
Kerr White, (a US physician who pioneered the discipline of HSR; Archie Cochrane, (the UK
physician and medical researcher whose work led to the development of the Cochrane
Collaboration, which has set up agreed methods for the systematic review of medical and health
related treatments); and David Sackett, a pioneer of EBM. EBM and HSR have since developed

into fundamental disciplines within modern healthcare.

It is increasingly acknowledged that the translation of research evidence into clinical practice can
often be a lengthy, fragmented and imprecise process. This is particularly pertinent given
research findings that suggest 30-40% of patients do not receive treatments of proven
effectiveness and that 20-25% of patients have treatments that are unnecessary or potentially
harmful * %, If accurate then these figures are indeed alarming. The Dartmouth Atlas of Health
Care project in the United States of America documents serious defects in the quality of care
now provided in the fee-for-service medical system. One member of this collaboration has
stated:

There is substantial overuse, under use, and misuse of medical care in the United States.
Interventions that are of little value are commonly overused; care that is effective is
commonly underused; and care that is of unproved value is frequently misused. Spending
on medical interventions continues to increase without evidence that doing more results
in better outcomes or better patient satisfaction °.

In light of this situation, certain questions arise such as, what impedes the translation of evidence
into practice and how can this situation be overcome? Attempts to address these seemingly
fundamental questions now occupy a central theme for a significant portion of the healthcare

community (clinical, academic and bureaucratic), either directly or indirectly. However, as one
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might expect from this seemingly intractable scenario the answers are complex, and perhaps

initially require the questions to be broken down into components, which include but are not

limited to the following (in no specific order):

1)
2)
3)

4)

5)

6)
7)

8)

9)

10)

Is there a lack of quality evidence from which to base decisions that will effect change?
Is there conflicting evidence making the decision process problematic?

Is there sound evidence but ineffective means of communicating that evidence to the
necessary audience (be it clinicians, policy makers or patients)?

Are prevailing practices (including those that are less than effective) occurring as a
function of clinical autonomy and therefore difficult to overcome?

Are prevailing practices (including those that are less than effective) occurring as a
function of clinical autonomy and therefore undesirable to overcome? (Indicating a
calculated reluctance by policy makers etc to impinge on clinical judgement or the
doctor/patient relationship)

Do change agents face difficulty in getting their ideas onto the professional agenda?
Are established medical practitioners trapped within an existing Kuhnian paradigm ° that
perhaps only new entrants to the field can escape?

What is the role of incentives and/or disincentives (including perverse incentives) in
relation to the payment structure(s) for particular medical services?

Are patients allowed, and evoking the right to choose between various treatment options
(of varying effectiveness)?

From (7) what is the role of Supplier-Induced Demand in this choice?

Considerable ground has been made in answering the questions listed above. Indeed, countless

books, dedicated journals and journal articles have contributed a wealth of research and

understanding in this field. Importantly, there is no simple answer for any one of these questions

in isolation. The process depends on many variables related to the health condition under

examination and factors that surround it, including the risk profile associated with the condition,

prevalence and incidence rates, health outcomes of treating versus not treating and, how

expensive and effective are the associated health technologies. Obstructive Sleep Apnoea
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Syndrome (OSA) represents an interesting and highly relevant case for investigation based on
many of these variables, as will be discussed in later segments of this chapter. Within the
Australian context the Chief Executive Officer of the National Institute for Clinical Studies
(NICS) has suggested,

We do not know how much of the total healthcare Australians receive is based on the best
available evidence; studies of a number of specific conditions show that there are gaps
between what is known and what happens in practice ’.

Underlying this is the question: to what degree should policy directives guide clinical practice
(based on best available evidence) versus to what degree should clinicians ‘on the ground’ be left
to effect change if and when they see fit, either individually or collectively? That is, should
clinicians be responsible for recognising, adopting and translating research evidence into
practice or should there be policy guidance? Ferlie and Shortell  have suggested four levels at

which interventions to improve the quality of healthcare might operate:

e The individual health professional

e Healthcare groups or teams

e Healthcare organisations

e The larger healthcare system or environment in which individual organisations are

embedded (policy directives)

Historically, the dissemination of research evidence into healthcare has largely relied on
publication in peer-reviewed journals, and on presentation at conference seminars and associated
medical education programs (aimed at the individual health professional or healthcare group).
However, the effectiveness of these approaches is continually questioned given the
overwhelming proliferation of research evidence available. It has been suggested that 10, 000
new randomised trials are included in MEDLINE every year ° and 350, 000 trials can be
identified in the Cochrane Collaboration (Cochrane Collaboration). In this environment there is
clear potential for research and receiver capacities to be compromised, and indeed Buchan ” has
suggested ‘bridging the evidence gap will not be achieved simply by informing clinicians about

the evidence’.
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Debate therefore continues as to whether or not research evidence dissemination and
implementation mechanisms should be the domain of policy-makers or left to clinicians.
Currently in Australia it could be said that a combination of approaches prevails. Concern has
been expressed worldwide (predominantly by clinicians) that too much policy direction will
erode and compromise clinical autonomy and the doctor/patient relationship *°. This issue will
continue to be debated however in the present context this matter is immediately relevant as
clinical practices related to OSA will be under the spotlight. If, as expected, research findings
highlight that certain practices related to the treatment of OSA are in fact ineffective and/or
inefficient, then questions will arise over the judicious translation and implementation of

research evidence and the use of health resource allocations in this context.

2.1 Economic Considerations in EBM and HSR

As presented, the primary goals of EBM are to provide safe and effective healthcare for the
community. However, in EBM and HSR the goals of expenditure control, equity and efficiency
are also central considerations that maintain a fundamental role. Internationally, there is
emerging consensus that reimbursement in public and private health care systems should be
informed by evidence of the cost-effectiveness of certain technologies ** 2. It is suggested that
evaluation is an essential component of this process, yet in many areas, including those related to

health conditions of burgeoning prominence, evaluation remains as essential as it is rare *.

The potential over-utilisation of less than effective clinical practices (treatments) and the
potential under-utilisation of effective clinical practices not only results in the deprivation of
optimal care but also fragmented and inefficient resource allocation. It is argued that such
outcomes are not only inefficient, but from a population perspective represent opportunity costs
and unethical practice. Health service researchers and advocates of EBM utilise tools such as the
Cochrane Collaboration’s recommendations for changing professional behaviour as a means of
delivering effective, safe and efficient healthcare to the community. Measuring the degree to

which this occurs, and developing the means of improving the process continues as a challenge.
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2.2 Translation of Research Evidence into Clinical Practice

Barriers and Incentives

Numerous theories and models of evidence translation point to factors that may affect the
successful implementation of evidence. However, the evidence for the value of these factors in
the field is still limited. In general, implementation research and theory is a much less well-
developed area than evaluation practice. Most knowledge of barriers to and incentives for change
are not derived from well-designed prospective studies, but rather from retrospective studies and
theoretical reflections. Most of the theories have common characteristics, and most are not
supported by scientific research on their ability to facilitate change in clinical practice **.
Nevertheless, this field is progressing rapidly and what does exist is useful for identifying

potential barriers and promoters for change.

In attempting to categorise the determinants for change, two complementary approaches have
been used extensively, the first focusing on characteristics of individual professionals and the
second on interpersonal factors and system characteristics, or paradigm characteristics (also

necessarily inclusive of individual professionals).

Individual Professionals

In order for individual professionals to effectively implement change, they need to be informed,
motivated and perhaps trained in the process. In a comprehensive review of 76 studies on
barriers to guideline adherence, Cabana and co-workers ** used a “professional development
model” in which they identified salient factors as barriers to translation. These included a lack of
awareness, lack of familiarity, lack of agreement, lack of self-efficacy (i.e. the belief in one’s
ability to perform a behaviour), low expectancy of favourable outcomes, inertia/lack of
motivation, and perceived external barriers beyond the control of individuals. Empirical data
showed that lack of awareness and motivation, as well as perceived external factors, were

particularly important barriers to adopting guidelines.

Other models describe a ‘stepwise change process’ that individuals need to undergo in order to

modify their behaviour and facilitate the translation process. “Stages-of-change” theories have

Adam Elshaug, 2007 8



Building the Evidence Base for Disinvestment

been used to distinguish between patients with different degrees of motivation to adopt better
lifestyles *°, but are increasingly being used in research of implementation strategies *’. A recent
systematic review of stage-based interventions has found only limited evidence for their

effectiveness 8.

Structural/Paradigm Characteristics

Healthcare professionals operate in specific social, organisational and structural environments,
involving factors at different levels that may support or impede the effective translation of
evidence into practice. The “PRECEDE-PROCEED” model of knowledge facilitation and

evidence translation *° 2° ¥/

makes a significant distinction between “predisposing factors” (eg,
knowledge and attitudes in the target group), “enabling factors” (eg, capacity, resources,
availability of services) and “reinforcing factors” (eg, opinions and behaviour of others).

Systematic reviews 2* %

of studies on effective implementation of evidence and guidelines
indicate that strategies that take into account factors at all three levels (predisposing, enabling

and reinforcing) are the most successful.

Numerous quantitative and qualitative studies have shown that failure to translate evidence into
practice involves factors at different levels of the healthcare system (including characteristics of
professionals and patients; team functioning; influence of colleagues; organisation of care
processes; available time, staff and resources; policymaking and leadership etc) % ?*. Yet despite
these efforts, we still lack the information on how to effectively tailor interventions to produce
change. Grol and Wensing % highlight the paradigm elements® that contribute to resistance to

change. These elements are central to advances in evidence to practice translation:

& Use of the word “paradigm’ in this context is deliberate as the conceptual model purported by Grol and Wensing
builds on the model presented by Kuhn (6. Kuhn TS. The Structure of Scientific Revolution. 2 ed. Chicago:
University of Chicago Press, 1970.). That is, advancing the processes for evidence to practice translation requires a
revolution from an existing, dominant paradigm(s).
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Table One (of Chapter 1): Barriers to and incentives for change at different levels of

healthcare

NOTE: This table is included on page 10 of the print copy of the
thesis held in the University of Adelaide Library.

25
Source: Grol and Wensing, 2004

These complexities are highlighted in research that sought to investigate perceived

barriers to implementing guidelines on diabetes care, from a survey of physicians in

26
general hospitals in the Netherlands

Cognitive factors Proportion of respondents citing
reason

(n = 96; 91% response rate)

Guideline will not be read 44%
Insufficient evidence base 35%
Lack of knowledge of complications 34%

Attitude of physicians

Guideline too rigid 56%
Use of guideline costs too much time 54%
Don’t like imposed activities 50%

Social and organisational context

No support by management 44%
Disagreement among physicians 35%
Heavy workload of physicians 81%
Lack of necessary staff 46%

Economic context

No financial compensation 57%
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These factors are interrelated and complex yet this overview provides an interesting insight. Of
notable absence in this research and indeed much research in this field is the question of perverse
incentives associated with payment structures for certain practices, and how they may influence
behaviour. Clearly, when planning complex changes in medical practice, potential barriers at
various levels need to be addressed. Commentators in this field acknowledge that planning needs
to take into account the innovations available, characteristics of the professionals and patients
involved, and the social, organisational, economic and political context. However, limited
attention appears to have been paid to specifics of the health condition under question and
complexities that are associated with it. This is particularly, and increasingly relevant in the

context of chronic disease and co-morbid health management, as will be discussed further.

3. Case Study: Introduction to Obstructive Sleep Apnoea Syndrome

Obstructive Sleep Apnoea Syndrome (OSA) is a condition in which repeated upper airway
obstructions during sleep lead to acute adverse effects, including hypoxia, repeated sympathetic
discharges, cortical (neurological) arousal, increased cardiac load and significant sleep
fragmentation. Over the last 30 years there has been a growing recognition of the widespread
short and long-term impacts of this disorder, linking OSA to cognitive, behavioural,
cardiovascular and cerebrovascular morbidities 2 2 2°, This recognition has been paralleled by
increased demand on clinical services to diagnose and treat OSA. The public health importance
of OSA arises from the disease burden among our aging population, from the severity of its

adverse consequences, and from the extent of the costs to third party payers.

OSA Prevalence

According to numerous cross-sectional studies, the prevalence rates for OSA among adults range
from 2-4%, increasing with age *°. Some controversy has been documented over prevalence
estimates, based largely on the variance between clinical parameters used to define a positive
case of OSA. More recent prevalence estimates based on larger samples have produced larger
estimates. In 1993, Young et al * reported that in the USA, undiagnosed sleep-disordered

breathing is present in 9% of women and 24% of men of middle age (i.e. age 30-65 years). Olsen
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et al *! found similar results in Australia. Interestingly, comparison of the male to female ratio in
diagnosed OSA patient populations (8:1) varies considerably to that in undiagnosed OSA from
population studies (2:1) ®. This points to strong selection bias (towards males) when it comes to

evaluation and diagnosis of the condition.

3.1 OSA: Risk Factors

There is a positive correlation between having OSA and increasing body mass index (BMI:
weight/height in metres squared), neck circumference and waist-to-hip ratio. There is a high
prevalence of OSA in obese individuals and a high prevalence of obesity in patients with OSA.
OSA also occurs in non-obese individuals however excess weight is an independent causal factor
%% A cohort analysis (4 years) demonstrated that a 10% increase in body weight was associated
with a 6-fold greater risk of developing OSA in persons previously free of the condition 3*.
Similarly, several small studies have demonstrated consistent and substantial reductions in OSA

severity following surgical and/or dietary/behavioural weight loss interventions *.

Cranio-facial and upper airway structure have also been identified as playing a role in the risk
profile for OSA development, with evidence suggesting this is of particular significance for
Asian populations * *®. Furthermore, ongoing research seeks to identify subgroups of patients
for whom skeletal or soft tissue abnormalities play a role in the development of the condition.
These abnormalities include dysmorphisms related to mandibular or maxillary size and position,
narrowed nasal cavities, and tonsillar hypertrophy. The population prevalence of these
conditions is unknown. Similarly, there is uncertainty as to whether enlarged adenoids and
tonsils during childhood may cause abnormal growth in the lower face and jaw and hence
predispose one to OSA in later life. Of even greater controversy is whether surgical intervention
can adequately correct these conditions and therefore successfully treat OSA *. This matter will

be addressed further.

Research is also developing in the area of hormone and gender differences in relation to OSA
prevalence, with most epidemiologic studies in this area focusing on the critical role of the
menopause. In an analysis of mid-life women in the population based Wisconsin Sleep Cohort

Study, postmenopausal women had 3 times the odds of having moderate or worse OSA
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compared with pre-menopausal women, independent of age, body mass index, and other
potential confounding factors *. In a Pennsylvania population-based cohort of 1000 women, a 4-
fold greater risk of OSA was found in postmenopausal women not using hormone therapy vs.
pre-menopausal women. In this sample, OSA risk increased with duration of menopause up to 5
years post menopause *°. These findings support the hormone depletion hypothesis, suggesting
hormone therapy may be protective for OSA in postmenopausal women. Findings from the Sleep
Heart Health Study of 2994 women aged 50 years or older showed hormone therapy users
compared with nonusers had half the odds of OSA “°. However, in a blinded randomised trial
involving postmenopausal women, Polo-Kantola et al ** found only a weak effect of hormone

therapy in reducing OSA. Research in this area is continuing.

Finally, acute risk factors for OSA include alcohol and/or sedative medication consumption
whereby the relaxant effect on muscle tone promotes further collapsibility of the airway while
asleep or while undergoing anesthesia-induced surgery where there is considerable peri-
operative risk. The effects of long-term consumption of alcohol and sedative substances as a risk
factor for OSA are unknown “*. Finally, sleep in the supine position (on back) contributes to

OSA in many sufferers as the force of gravity increases airway collapsibility.

3.2 Health Outcomes / Co-morbid Conditions

OSA has been associated with diabetes, hypertension, cardiovascular disease, myocardial
infarction, congestive heart failure, and stroke and is independently associated with an increased
risk of mortality 2 2 %°. From retrospective and matched control studies, mortality appears to
correlate with the severity of sleep disordered breathing and is highly influenced by other co-
morbidities ** ** *°. Sleep-disordered breathing been identified as an independent risk factor for

46 47 48 49 5

the development of co-morbidities such as pulmonary and systemic hypertension
cardiovascular events *° >, In a comprehensive report, Young et al ** found that people with
untreated OSA carry a five-fold risk of hypertension, a four-fold risk of myocardial infarction
(with an odds ratio as high as 23.3 for severe OSA sufferers), and a ten-fold risk of stroke.
Untreated OSA also impairs neuropsychological performance (global intellectual dysfunction,

deficits in vigilance, alertness, concentration, short- and long-term memory, and executive and

Adam Elshaug, 2007 13



Building the Evidence Base for Disinvestment

motor function), and hence significantly reduces Health Related Quality of Life (HRQL) as
measured by the SF-36 and the Sleep Apnoea Quality of Life Index (SAQLI) *%.

The correlates of OSA, including excess body weight and hypertension, overlap with those of
diabetes mellitus. Reports that OSA is associated with insulin resistance and other factors related
to the metabolic syndrome are increasing however the time-ordering remains unclear *.
Therefore, whether or not there is a causative role of OSA in the metabolic syndrome is

uncertain, and at present important research in this area is being undertaken.

Other associations that have been documented include gastro-oesophageal reflux disease,
depression, impotence and increased peri-operative anaesthetic risk (collapsing airway during
surgery). Untreated sleep disordered breathing has also been associated with increased risk of
motor vehicle accidents ** **. A case-control study conducted in Spain demonstrated that the
odds ratio of having a traffic accident for OSA sufferers was 6.3 compared to those without the

condition 8.

In summary, OSA is associated with diabetes, hypertension, coronary artery disease, myocardial
infarction, congestive heart failure, and stroke. The associations may be due in part to risk
factors common to all these conditions; they may also reflect a role of OSA in the aetiology of

these conditions.

Health Service Utilisation

In a medical records study it was found that, compared to matched controls, patients with
undiagnosed OSA consume twice the health resources (hospitalisation stays, physician costs,
mean annual medical costs etc) in the 10-years prior to diagnosis >’ **. Bahammam >°
subsequently reported that this trend is reversed following successful treatment. For example,
physician costs fell by 33% and duration of hospital stays for OSA patients decreased from 1.27
days + 0.25(SE) per patient per year, one year before diagnosis to 0.54 + 0.13 per patient per
year following treatment (p=0.01). Importantly, these differences were only significant in
patients who adhered to what was termed, ‘effective’ treatment (specifically, Continuous

Positive Airway Pressure: CPAP). These figures demonstrate the complex but significant co-
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morbid nature of OSA as a health condition, and the potential for improved health outcomes and

efficiency in many areas of healthcare following the effective treatment of the condition.

4. OSA: Evaluation and Diagnosis

Polysomnography (PSG) is the best laboratory procedure for studying sleep and its dysfunctions,
including OSA. PSG involves a wire-up procedure that requires the patient to stay overnight in a
sleep laboratory where ranges of neurological and cardio-respiratory variables are monitored.
The diagnosis of OSA is based on the number of breathing abnormalities that occur per hour of
sleep (known as the apnoea/hypopnoea index: AHI). Apnoea represents the full cessation in
breathing whereas a hypopnoea is a partial cessation. The scoring of events takes into account
the degree of oxygen desaturation, and associated respiratory-related arousals from sleep that
occur. According to the American Academy of Sleep Medicine (AASM), the peak international
sleep medicine body, the AHI cut points of 5+ (mild), 15+ (moderate), and 30+ (severe) are used
to indicate OSA severity °°®*. An AHI of 5 or less is deemed within normal limits and confers a

negative diagnosis.

4.1 OSA: Clinically Important Endpoints

At this point it is necessary to focus briefly on the AHI as it represents a clinically important
endpoint in terms of treatment effectiveness. An increasing number of contemporary research
findings now demonstrate the importance of reducing the AHI to near or below five events per
hour of sleep (and therefore controlling OSA) in order to improve numerous physiological,
health outcome and quality of life measures °>"". These findings are the result of numerous
large-scale cohort studies from which long-term follow up is only now providing meaningful
information to help define treatment effectiveness. This point cannot be understated as to date,
research into the “effectiveness’ of various treatment modalities has concentrated on varying
degrees of reduction in AHI. Importantly however, research now indicates that a significant
reduction in AHI (albeit a statistically significant reduction) does not necessarily confer
improved health outcomes unless the reductions achieved are of the extent that OSA is
adequately controlled. Evidence of this will be presented in the following sections on treatment

effectiveness.
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4.2 OSA: Treatment Modalities

Modern sleep medicine has been in existence for only 25 years and may therefore be regarded as
a comparatively recent field of specialisation. For this reason it is not surprising that there are
numerous new developments concerning the treatment of OSA. Treatment modalities for OSA
fall into two broad categories: 1) weight loss related, either by dietary/behavioural,
pharmacological or surgical intervention; 2) medical intervention, including CPAP, Oral
Appliances (OA) such as the Mandibular Advancement Splint/Device (MAS/D) and surgical
procedures of the soft palate/upper airway, such as the uvulopalatopharyngoplasty “®. Generally,
surgery for weight loss occurs independently of OSA whereas CPAP, oral appliances and
surgery of the airway are specific and direct treatments for OSA. The following overview will

therefore concentrate on those specific treatment modalities.

Continuous Positive Airway Pressure

Prior to 1981, the only effective treatment for OSA was tracheostomy, a highly invasive medical
procedure “°. However in 1981, an Australian physician developed and implemented a non-
invasive positive air pressure delivery interface that effectively treats OSA. CPAP delivers a
continuous stream of positive air pressure via tubing to a soft gel nasal, or oronasal mask. This
process effectively acts as a pneumatic splint that prevents collapsing of the airway, maintaining
airway patency. CPAP thus represents an ongoing treatment for OSA; it is not a cure but a

treatment modality that must be worn throughout every sleep period for OSA to be controlled.

Before CPAP use can commence, a process of titration must occur whereby various pressures are
trialed in order to identify the optimal treatment pressure required to eliminate respiratory
disturbances. CPAP must therefore be titrated during sleep and this requires simultaneous
polysomnography. A full-night diagnostic study and a full-night CPAP titration study have
generally been the accepted standard of practice. This has led to considerable demand on

polysomnographic clinical services to diagnose and treat the condition, and over the last decade
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the number of these clinical services has increased markedly in Australia, from 14,308 in 1994 to
66,134 in 2006".

This problem of increasingly stretched diagnostic and treatment services is compounded due to
the requirement for pressure re-assessment or re-titration. That is, existing CPAP users return
periodically for a full night of assessment to gauge the effectiveness of their prescribed CPAP
setting. At present this is an important area of potential inefficiency as the guidelines for who

returns, when, and for what reasons are vague.

Despite the growing demand for, and provision of this service, a consulting firm recently
estimated that in Australia only 10-20% of OSA sufferers have currently been diagnosed and
treated for the condition ®. This estimation was presented along with the statement, “the current
Australian sleep service landscape is fragmented and under-resourced” (pg. 18) and seeks,
amongst other things, to justify calls for increased funding of this sector. This author submits
that in the first instance this estimation is poorly qualified with no referential support or direct
evidence provided for this claim. And secondly, even if this estimation is accurate, the report
says little about potential efficiency gains, and evidence-based directives that exist but are yet to

be explored within the sector.

Oral Appliances

In addition to CPAP, oral appliances (OAs) that modify the pharyngeal spaces have also been
offered to OSA cases (OAs are similar in construction to joined upper- and lower-jaw mouth
guards). During sleep, muscle tone decreases, leading to increased collapsibility of the
pharyngeal tissues (upper airway), mandibular opening and posterior displacement of the tongue.
These changes result in narrowing and/or occlusion of the oropharyngeal and hypo pharyngeal
airway 2!, hence OSA. A variety of OAs are available whose primary actions are to advance the

mandible or tongue and thus enhance airway patency. Another, less accepted theory explaining

b (Data available from: http://www.medicareaustralia.gov.au/statistics/dyn_mbs/forms/mbs_tab4.shtml
(Accessed 11/07/2007)
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their mode of action, is that OAs cause stretch-induced activation of the pharyngeal motor

system, thus reducing soft tissue laxity and airway collapse .

Side effects have been reported with the use of OAs including discomfort in the temporo-
mandibular joint, teeth or facial musculature, bite change, excessive salivation or dryness of the
mouth 3. These devices are custom-made and hence primarily fitted by orofaciomaxillary

surgeons, dentists and dental specialists after a mould of the teeth/jaw is taken.

Surgical Procedures

There is an array of surgical procedures employed either concurrently or stepwise over multiple
operations. Surgical treatments for OSA aim to relieve the obstruction by increasing the surface
area, to bypass the pharyngeal airway, or to remove a specific pathological lesion. The principal
interventions were briefly described by the American Sleep Disorders Association in 1996 * and

are expanded on here by Li ® to include:

1. Tracheostomy (which bypasses the pharyngeal airway-used primarily in acute emergencies).

2. Uvulopalatopharyngoplasty (UPPP), which is intended to increase the area of the retropalatal

airway by removal of the posterior portion of the uvula and palate and tonsillectomy - an

increasingly common modification is laser UPPP. Referred to as laser-assisted (LAUP) when

laser is used.

Tonsillectomy — primarily for the treatment of OSA in children.

4. Inferior sagittal mandibular osteotomy and genioglossal advancement with hyoid myotomy
and suspension (GAHM), aiming to create an enlarged retrolingual airway.

5. Laser midline glossectomy and lingualplasty also aiming to create an enlarged retrolingual
airway.

6. Maxillo-mandibular osteotomy and advancement to enlarge both the retrolingual and
retropalatal airway.

7. Epiglottoplasty for selected cases of laryngomalacia.

Removal of local specific obstructing pathological lesions ie, hypertrophy of the tonsils.

9. Temperature-controlled radio frequency tissue volume ablation (TCRAFTA) — applies
energy to the base of the tongue and/or the soft palate.

10. Epiglottoplasty for selected cases of laryngomalacia.

w

©

Adding to the list, the Genial Bone Advancement Trephine (GBAT) system is a relatively new,
one-step system that allows for isolation and advancement of the genioglossus muscle via a

guided trephine system. In Australia, so-called phase | category procedures (UPPP, hyoid
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myotomy, palatal surgery, and/or genioglossus advancement) and phase Il category surgery
(osteotomies) are both widespread (occurring in all states) and increasing year on year.
Australian Medicare data allows tracking of procedures provided through private surgical
practice (i.e. private surgical clinics and hospitals, not public hospitals). Currently there are over
26 individual Medicare reimbursement item numbers identifying all procedural variants. A
search of this database revealed just over 3,500 procedures were performed Australia-wide for
the 2006 calendar year. This is an increase from the 3,000 performed in 2004. The UPPP
(traditional or laser assisted) remains the most common surgical procedure for the treatment of
OSA, accounting for over one-third of all procedures subsidised by Medicare®. Note that

Medicare does not track procedures performed in state-run public hospitals.

Ear, Nose and Throat (ENT) and/or orofaciomaxillary surgeons carry out all surgical procedures.
A recent systematic review of 48 studies (4 randomised trials, 17 prospective designs, 23
retrospective reviews of consecutive patients, 4 of unspecified design) found persistent adverse
effects reported in up to 62% of surgery recipients®. Specifically, difficulty in swallowing,
including spontaneous nasal regurgitation, was introduced (i.e. new after surgery) in up to 29%,
globus sensation in up to 36%, voice changes in up to 14%, taste disturbances in up to 7%, smell
disturbances in up to 8%, and persistent dry throat in up to 56%. In that systematic review up to
22% regretted surgery however this has been reported elsewhere in up to 61% of recipients®’.
These rates of side effects coupled with the regret rates have implications for patients adhering
(i.e. potential non-adherence) to multiple operations (so-called stepwise approach to surgery) as
is increasingly recommended by the surgery community as standard practice®. It has also been
demonstrated that UPPP compromises subsequent CPAP therapy by increasing mouth air leak

and reducing CPAP pressure tolerance (non-randomised trial, n=26)%°.

An issue worthy of note is that in Australia these surgical procedures can be carried out without
the consultation of a Respiratory/Sleep physician and/or the utilisation of sleep laboratory

services to either, 1) initially establish a positive diagnosis of OSA, or 2) subsequently refer on

¢ Medicare data available from: http://www.medicareaustralia.gov.au/statistics/dyn_mbs/forms/mbs_tab4.shtml
(accessed July 16, 2007):
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to these services post surgery for an ‘effectiveness’ assessment to be made. The choice to
undertake either of these options remains with the treating ENT physician with influence also via

the referral pathway from a general practitioner.

4.3 OSA: Documented Effectiveness of Available Treatments

The claim of treatment effectiveness for OSA is an area that invites critique, as it has become
clear that the terms “treatment success’ and ‘treatment effectiveness’ have become loosely
defined and are used interchangeably. Available evidence suggests the need for closer scrutiny in
relation to term definition and differentiation. This is particularly pertinent when considering

health outcomes associated with various treatment modalities.

CPAP

The original Cochrane Review to assess the effectiveness of CPAP in treating OSA was
published in December, 2000.%° This review was updated in 2006 **. In these reviews CPAP is
overwhelmingly regarded as the gold-standard treatment modality for OSA and remains the most
definitive medical therapy available, as it is still regarded as the most consistently efficacious
and safe option. This is primarily due to the significant reduction (in most cases elimination) of
apnoeic and hypopnoeic events that CPAP therapy produces **. Therefore, from a clinical
perspective there is a substantive evidence base to support that CPAP has the potential to offer

almost 100% effectiveness in almost 100% of cases %%°°.

However, the major disadvantage of CPAP, which impacts its efficacy, is that it does not confer
a cure to the disorder and hence therapy is generally life-long with usual problems of treatment
compliance (i.e. acceptance and adherence). This modality is accepted worldwide as the most
reliable treatment regardless of anatomy and severity, and further, is recommended as the initial
intervention protocol even if alternative therapies are sought *°. Research suggests that long-term
CPAP compliance ranges between 60-80% *® ¥’. This factor is regarded as a major challenge
going forward and considerable effort and expenditure is being invested to overcome this

problem. In a recently reported RCT, two one-hour sessions of Cognitive Behaviour Therapy
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(CBT) increased CPAP compliance (at 28 days) from 70% (a rate commonly reported) to 92%
98

Importantly, contemporary research strongly indicates there are clinically significant reductions

%952 and endocrinological " sequelae related to OSA following CPAP

in cardiovascular
treatment. Furthermore, the treatment of OSA with CPAP has a cost-effectiveness that is in line

with that of other commonly funded treatments such as antihypertensive drugs *®.

The use of CPAP treatment has also been shown to significantly improve Health Related Quality
of Life (HRQL) measures (global intellectual function, vigilance, alertness, concentration, short-
and long-term memory, and executive and motor function) for users " °. Interestingly, bed
partners also show improved quality of life measures following their partner’s initiation of CPAP
treatment *’. This occurs due to improved sleep; the bed partner is no longer subjected to
snoring, snorting and the often-dramatic body movements associated with apnoeic recovery.
These improved measures, for both the sufferer and their bed partner, have been observed over
both the short (3 months) and long term (12+ months) as measured by the SF-36 and the Sleep
Apnea Quality of Life Index (SAQLI).

From an evidence-based perspective, CPAP treatment therefore offers a highly effective
outcome, not only in treatment outcome but also health-related outcomes, and cost-effectiveness.
Not surprisingly therefore, CPAP is referred to in guidelines as the first-line therapy (with

conservative weight and alcohol management) for the treatment of OSA *°* 12,

Oral Appliances

Issues of CPAP tolerance and associated non-compliance have led to greater choice in treatment
modalities for OSA. In light of this, one must ask how well these alternative modalities address
similar criteria to those listed above. That is, clinical effectiveness (reducing AHI to the degree
of controlling OSA), cost-effectiveness and improvements in health outcome, i.e. improved

cardiovascular and endocrinological outcomes and improved quality of life measures.
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The most recent Cochrane Review in this area was published in 2006 %, Sixteen studies (745
participants) met the inclusion criteria. All had some shortcomings, such as small sample size,
under-reporting of methods and data, and lack of blinding. OA versus control appliances (six
studies): OA reduced daytime sleepiness in two crossover trials (WMD -1.81 [scale 0-14]; 95%
Cl1-2.72 10 -0.90), and improved AHI (-10.78 [continuous scale]; 95% CI-15.53 to -6.03 parallel
group data - five studies). OA versus CPAP (nine studies): OA were less effective than CPAP in
reducing AHI (parallel group studies: WMD 13 (95% CI 7.63 to 18.36), two trials; crossover
studies: WMD 7.97; (95% CI 6.38 to 9.56, seven trials). However, no significant difference was
observed in symptom scores. CPAP was more effective at improving minimum arterial oxygen
saturation (SaO2) during sleep compared with OA. In two small crossover studies, participants
preferred OA therapy to CPAP. OA versus upper airway surgery (one study): Symptoms of
daytime sleepiness were initially lower with surgery, but this difference disappeared at 12
months. AHI did not differ significantly initially, but did so after 12 months in favour of OA.

The authors of the Cochrane review concluded %:

There is increasing evidence suggesting that OA improves subjective sleepiness and sleep
disordered breathing compared with a control. CPAP appears to be more effective in
improving sleep disordered breathing than OA. The difference in symptomatic response
between these two treatments is not significant, although it is not possible to exclude an
effect in favour of either therapy. Until there is more definitive evidence on the
effectiveness of OA in relation to CPAP, with regard to symptoms and long-term
complications, it would appear to be appropriate to recommend OA therapy to patients
with mild symptomatic OSAH, and those patients who are unwilling or unable to tolerate
CPAP therapy. Future research should recruit patients with more severe symptoms of
sleepiness, to establish whether the response to therapy differs between subgroups in terms
of quality of life, symptoms and persistence with usage. Long-term data on cardiovascular
health are required.

Surgical Procedures

The place of surgery in the treatment of OSA and the relative effectiveness of different
interventions is controversial. In this area of invasive surgery there is a paucity of RCTs. Most
studies recommending a particular surgery are based on evidence from case series. Historically,
reviews of the surgical therapy for OSA are generally narrative, summarising the evidence

provided by case series and uncontrolled observational studies . In the 2005 Cochrane review
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eight studies (n=412) met the inclusion criteria with data from seven assessed.® Data were not
meta-analysed. Results were inconsistent, with statistically significant improvements in PSG
outcomes (e.g AHI) reported in only three studies (with limited comment on clinical
significance). Statistically significant improvements on validated measures of HRQoL were
found in four. CPAP was superior overall, and in one report OA produced a significantly lower
AHI than UPPP. The 2004 Cochrane review concluded,;

In light of the current lack of good trial-based evidence, clinicians should consider
restricting surgery for obstructive sleep apnoea to that carried out as part of clinical trials.
Where practice is continued, patients should be informed of the experimental nature of the
operations.

Patients should be told that there is a lack of good trial based evidence of the efficacy of
surgery for obstructive sleep apnoea, a course of action that may restrict the use of these
operations. There is an urgent need for high quality randomised controlled trials to be
carried out in the field of surgery for the treatment of OSA, as there is a complete deficiency
of such work. ¥’

The 2005 compendium continues, “The studies assembled in the review do not provide evidence
to support the use of surgery in [OSA], as overall significant benefit has not been

demonstrated...”.®

In the most recent reporting of surgical efficacy in the peer-review surgical literature, claims of
treatment success, effectiveness and even “cure’ of OSA have been defined as a reduction in AHI
of greater than 50% and to 20 respiratory events per hour or less % 1% %7 Based on these
criteria, Kim and co-workers, as well as Souter et al have found that surgical treatments vary
considerably, from effectively treating up to 95% of recipients through to worsening OSA for
others 1% 2% This variability in definitions of treatment success is further apparent in the
Cochrane review, where the authors refrain from including the phrase in their reports. Instead,
they concentrate on statistically significant improvements with limited note of how these
translate to clinically meaningful outcomes. The reporting of quality of life measures goes some
way toward this but is very limited. Problematically, for the surgical studies reporting ‘success’,
one important point to recognise is that a reduction in AHI to 20 or less still confers the status of
mild to moderate OSA, and the number of recipients/patients who achieve this varies

substantially. Therefore, following surgery to treat OSA, a highly variable number of cases
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remain OSA positive, and in some cases are worse than prior to surgical intervention. This then
has significant implications for health outcomes and furthermore, what may be deemed effective,

safe and cost-effective (efficacious) treatment.
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5. Potential Gaps in Evidence to Policy to Practice Translation

Sleep medicine is no longer the sole domain of respiratory and sleep physicians and associated
support staff, but now includes a variety of alternative specialties who are involved primarily in
treating the condition. CPAP is unequivocally regarded as the gold-standard treatment modality
available. On the basis of published literature to the year 2000, White * suggested there were no
studies available to show that CPAP effects the incidence or outcomes of other medical
conditions associated with OSA, such as hypertension, cerebrovascular disease, cardiopulmonary
disease, or road traffic accidents. In light of this it may have been considered that any treatment
that reduced AHI was a good and worthwhile treatment. However, recent evidence strongly
indicates this can no longer be claimed, and the implications for clinical policy and practice are

considerable. Becker and co-workers provide one landmark example of this:

Apneas and hypopneas [AHI] were reduced by approximately 95% and 50% in the
therapeutic and sub therapeutic groups, respectively. Mean arterial blood pressure
decreased by 9.9+/-11.4 mm Hg with effective CPAP treatment, whereas no relevant
change occurred with sub therapeutic CPAP (P=0.01). CONCLUSIONS: Effective CPAP
treatment... leads to a substantial reduction in both day and night arterial blood
pressure. The fact that a 50% reduction in the apnea-hypopnea index did not result in a
decrease in blood pressure emphasizes the importance of highly effective treatment. The
drop in mean blood pressure by 10 mm Hg would be predicted to reduce coronary heart
disease event risk by 37% and stroke risk by 56% ©2.

As well as cardiovascular disease %%

69,70

, similar results have also surfaced in areas related to heart
failure ®*"°, endocrinology "*"*, and health-related quality of life ">’. All indicate the
importance of ‘highly effective treatment’ with a substantial decrease in the AHI over ‘sub-
therapeutic treatment’ as a necessity to confer improved health outcomes. Recent meta-analyses
pooling effects of CPAP on blood pressure show marginal overall effect but highly clinically

significant for severe OSA 0111,

Less so for dental devices but increasingly for surgical treatment modalities, overarching

concerns include findings of limited effectiveness and, in addition, the somewhat spurious and

misleading presentation of research evidence. Most notably, conclusions of treatment ‘success’
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and ‘cure’ are based on insufficient reductions in AHI, a key clinical endpoint. This is
fundamentally important because contemporary research now points to a reduction in AHI that
effectively eliminates OSA as being required to improve health outcomes such as quality of life,
endocrine function and cardiovascular disease outcomes. A distinction must be drawn between
clinical significance and statistical significance. Although a reduction in AHI of 50% is indeed
significant (including statistically), such a reduction should be interpreted in relation to treatment
and health outcomes. A statistically significant finding does not necessarily support claims of an
effective or efficacious procedure. To call a procedure successful in this context, where
significant symptoms, co-morbid disease and associated poor health may still be present, is
potentially misleading and contrary to what may reasonably be considered efficacious clinical
practice. This scenario potentially represents a significant gap in the translation of evidence into

clinical practice.

6. Research Justification

Numerous reports recommend the restricted use of these surgical procedures for the treatment of
OSA, including the original ¥ and updated ® Cochrane reviews, a report of the Scottish

Intercollegiate Guidelines Network (SIGN) %2

and the Swedish Council on Technology
Assessment in Health Care (SBU) HTA/Nordic Project on Sleep Apnea report ®°. Despite these
recommendations, Australian Medicare data indicates the procedures are widespread and their
use is increasing. In Australia there is limited policy guidance as to who should be offered
various treatment options, under what circumstances, and by whom. These decisions occur
according to individual assessments by physicians and/or surgeons. Moreover, we do not
currently know how much collective evidence is considered in these decisions, and indeed what
the collective outcomes are for many who seek out, or are induced into alternative therapies. The
current project will investigate the policy and clinical practice implications associated with
fractured care and produce recommendations based on available evidence. In an era of rising
chronic disease prevalence, the complex nature of co-morbid health management suggests that

there is increased potential for compartmentalised care to occur.
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A wealth of research evidence has emerged from numerous specialties regarding the risk profile,
health outcomes, treatment options and treatment outcomes for OSA. Overnight
polysomnography (diagnosis) and CPAP (treatment) are currently considered gold-standard
practices for diagnosis and treatment, respectively. Yet despite this, there is currently no
cohesive, structured path for clinicians or patients to follow as an alternative to CPAP in
managing this syndrome. There remains a paucity of high-level research evidence into the
effectiveness and cost-effectiveness of surgical procedures. The overarching premise of EBM is
that patient care and outcomes, as well as health service efficiency scales, could be significantly

improved if the knowledge gained from research was better translated into practice.

Evidence suggests that OSA represents a health condition that is potentially serviced by a
fractured care model, perhaps to a limited degree in diagnosis but certainly, and increasingly
with regard to treatment ‘options’. It is therefore important to ensure that treatment modalities
are effective and offer tangible improvements in health outcomes, and that resource allocation is
efficient. Despite the poor translation of evidence to practice calls continue for increased funding
for treatment of OSA .

After highlighting the evidential complexities associated with surgery for OSA (as a case study)
this thesis will then move on to the larger policy issue of what to do when a particular health care
practice or technology is identified as having uncertain or questionable clinical and cost-
effectiveness. This concept is increasingly known as obsolescence, referring to ineffective or
inappropriately applied health care practices and technologies. Associated with obsolescence is
the notion of disinvestment. To disinvest is the process of (partially or completely) withdrawing
health resources from these existing (as distinct from new or emerging) health care practices,
procedures, technologies or pharmaceuticals that are deemed to deliver little or no health gain for

their cost, and thus do not represent efficient health resource allocation.

Considerable effort and resources have been invested in Australia, in developing well-defined
criteria and evidence-based policy processes for assessing new and emerging health
technologies, surgical procedures and pharmaceuticals to gauge their safety, effectiveness and

cost-effectiveness 23, Reimbursement approval (and therefore universal access through
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Australia’s Medicare system ***

) for these new services, as well as decisions to withdraw
reimbursement for existing services rest with the Australian Government Minister for Health and
Ageing, under advice from the Medical Services Advisory Committee (MSAC) and, for
pharmaceuticals, the Pharmaceutical Benefits Advisory Committee (PBAC). The MSAC and the
PBAC are supported by health technology assessment (HTA) groups, employing stringent
review processes based on the existence, and quality, of data and evidence that are available at
the time of assessment. Underpinning disinvestment, however, is recognition that these stringent
assessment methods are relatively novel and that the processes focus overwhelmingly on
technologies or practices with new applications for reimbursement/registration within particular
jurisdictions and not on existing services (even though this is within the mandate of the MSAC).
Australia therefore, like other countries, suffers from a legacy whereby many currently
implemented health care interventions were diffused prior to well-defined standards of cost-

effectiveness becoming a criterion for reimbursement.

The aim of this project is to apply an investigative, clinical epidemiological framework in
healthcare to synthesise available evidence, identify gaps in policy and practice, and hence
contribute to, and advance the translation of research evidence into (disinvestment) policy and
practice within the Australian context. The project also aims to identify the limitations that
currently exist in that process and how these may be transferable to other health conditions and
states. Integration of evidence from various specialties to guide effective care (and policy) is
increasingly important. The current research project may provide insight to address the complex
needs of an ageing population, the rise of chronic disease prevalence and associated co-morbid

health management, and the demand they place on the healthcare sector.
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7. Research Questions

Does upper airway surgery for obstructive sleep apnoea syndrome represent clinically effective
treatment? What are the possible explanations for any gap between evidence, policy and
practice, and what are the potential resolutions? Does Australia have established policy
mechanisms, including health care reimbursement structures, that can react to and influence
existing health care practices with uncertain clinical and cost-effectiveness? Can these policy

mechanisms adapt to the ever-changing nature of evidence?

Aims

The aim of this project is to conduct a systematic investigation in health care (using surgery for
OSA as a case study) that will synthesise available evidence, identify gaps in and between policy
and practice, and advance the evidence base to guide a formal disinvestment policy agenda. This
project will offer insights to guide policy processes for disinvestment from ineffective, less

effective or inappropriately applied health care practices.

Research is the only hope that the future will be different than the past
Daniel Mintz, MD
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8. Research Program

The literature review in this area highlights uncertainties in the application of surgery for the
treatment of OSA. In order to address the specific research questions the following sequence of
research projects has been carried out. Extending on from the literature review (chapter one)

there are a further eight chapters of the thesis:

Chapter two comprises the first reported meta-analysis of surgery for the treatment of OSA. It
complements the Cochrane review (which did not meta analyse results) to include for analysis,
level four evidence (retrospective clinical audits). These lack the rigour of the randomised
controlled trial (RCT) design but given the complex nature of this invasive surgery, performing
RCTs is complex and ethically questionable. Collectively, these level 4 studies provide a wealth
of evidence that is often under-utilised in EBM. This meta-analysis demonstrates how various
medical specialties differentially define treatment success. | argue this creates uncertainty for
observers and non-clinical participants in this debate (eg policy stakeholders and patients),

representing a barrier to disinvestment decisions.

In chapter three results are presented from a multi-centre retrospective clinical audit of surgical
cases conducted as a component of this thesis. Both clinical effectiveness and procedural
variability of surgery are reported. The objective of this work is to highlight current practice
patterns in Australia given the concerns over efficacy that exist. Cases were sampled from two
sleep laboratories in Adelaide; this captured surgery recipients from a pool of over one dozen
surgeons within South Australia (both private and public). It is the first time this methodology
has been reported to measure procedural variability alongside clinical effectiveness (inclusive of
a comparative treatment arm). This demonstration of procedural variability combined with
limited effectiveness highlights clinical uncertainty in the application of surgical procedures.
Chapters one to three then feed into chapter four - a synthesis of the clinical evidence base that

supports the need for a degree of disinvestment from surgery as a treatment for OSA.
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Chapter five outlines how a qualitative phase of enquiry, directed at exploring the perspectives
and experiences of surgery recipients, was approved by three independent research ethics review
boards but was not supported by a small group of surgeons, resulting in the project being
canceled. Potential consequences of this for impeding HSR and therefore disinvestment are

discussed.

In chapters six and seven two sets of results are reported from a qualitative phase of enquiry

(semi-structured interviews) involving senior Australian health policy stakeholders. The first
results (chapter six) are of policy stakeholders’ perspectives on the surgical meta-analysis and
clinical audit studies detailed above. The second results (chapter seven) are from an extended
series of questions relating to challenges and direction for effecting disinvestment mechanisms in
Australia. Stakeholder responses highlight that Australia currently has limited formal systems in
place to support disinvestment. Themes included how defining and proving inferiority of health
care practices is not only conceptually difficult but also is limited by data availability and
interpretation. Also, as with any policy endeavour, there is the ever-present need to balance
multiple interests. Stakeholders pointed to a need, and a role, for health services and policy

research to build methodological capacity and decision support tools to underpin disinvestment.

Chapter eight provides a detailed commentary piece that builds on all previous sections and
summarises the specific challenges that exist for disinvestment, including those methodological
in nature. The thesis concludes with potential solutions to address these challenges within the
Australian and international context. Chapter nine revisits the research questions with a
summary of findings. As each manuscript details specific methodological limitations of this
multifaceted investigation, these will not be re-visited in chapter nine. Instead, some broad level
limitations of this project are discussed. The chapter concludes with a summary of the challenges
facing disinvestment and some suggested solutions. | conclude that systematic policy approaches
to disinvestment represent one measure to further improve equity, efficiency, quality of care, as

well as sustainability of resource allocation.
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Chapter Two

Publication: Is Surgery Effective? 1:
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Redefining Success in Airway Surgery for Obstructive Sleep Apnea:
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1. Chapter 3 Limitations (further discussion)

Elshaug AG, Moss JR, Southcott A and Hiller JE. An analysis of the evidence-practice
continuum: Is surgery for Obstructive Sleep Apnoea contraindicated? Journal of Evaluation In
Clinical Practice 2007;13(1):3-9.

The retrospective clinical audit (chapter three) contained a sample of 94 individuals. This
provided more than adequate statistical power for all reported analyses as per the aims of the
study. However, an interesting but unexpected finding from the analyses was the degree of
variability present in the application of procedures by the various surgeons; these 94 individuals
received 41 varying combinations of surgery. Herein lays the limitation. From this sample size |
could not identify predictive factors for use of a particular type of surgery, combination of
surgical techniques or ‘successful’ surgical outcome. This would have been enlightening given
the current dearth of such data in the literature. In effect the unexpected and hitherto unreported

variability limited the ability to examine factors associated with success.

To isolate predictive factors (via sub-group analyses) would require a much higher sample size.
In the planning stages of this project a higher sample size was expected to be feasible as
physicians from two additional hospitals showed considerable interest in the project — to the
point ethics clearances were obtained at both (additional) hospitals. Ultimately these hospitals

were not included. The reason provided by one was,

“Unfortunately and shamefully I think this is not something that we can do without a
painstaking pulling of files or sleep studies. We lack a data base (although we are working
onit). Dr...... from our dept has developed text searching macros that might be able to
search for key words such as “surgery” “UPPP”” etc on sleep study reports. But there
would be considerable work then to pull the studies and see whether they were relevant
and had the necessary information. We don’t have a spare pair of hands to put to this task,
but if you were willing to do the work we could accommodate you in the lab. My guess is
that we would have seen a similar number of surgical cases as other labs. Regards...”

For this particular project | was willing to undertake this “painstaking” retrieval task given that a
similar process was applied at the two participating hospitals as a quality assurance measure.

Specifically, the two participant hospitals have long established computerised databases that
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allow for multiple and detailed search criteria and cross-checking/matching (see methods section
of chapter three). In addition, at these hospitals I manually searched all medical records that
scored even a vague ‘hit’ via the computerised search strategy. This ensured rigorous case
selection. However, the uncertainty in the search method from the additional hospital would, I
felt, potentially introduce systematic error in the selection of cases. This is particularly so as
there was insufficient time or resources to complete a manual search of all medical records to
identify cases for inclusion (requiring an manual search of an estimated 4,000 hard copy medical
records). For this reason it was decided not to progress. Full support from the medical staff of the
fourth hospital was provided (in writing) however senior management withdrew permission due
a perception that the project (by allowing access to patient records, albeit de-identified) would

potentially lead to, “the hospital being in breach of the Privacy Act”.

The limitations introduced by the exclusion of these hospitals were two-fold. Firstly, the sample
size was compromised (as discussed above). Secondly, these hospitals (one in particular) treated
a higher proportion of privately insured individuals. Although the eventual sample did contain a
mix of public and private patients, the inclusion of this hospital would have increased the

representation of this sub-sample which would have allowed for sub-group analyses.
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Chapter Four
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Chapter Five

Stakeholder Engagement 1:
Patient Consultation Phase - Canceled

Becoming immersed in a study requires passion: passion for people, passion for
communication, and passion for understanding people. This is the contribution of qualitative
research... In the qualitative arena the individual is not inserted into the study, the individual is
the backbone of the study.

Janesick. The Choreography of Qualitative Research Design...2003: 71
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The 2004 Cochrane review of upper airway surgery for the treatment of OSA concludes:

In light of the current lack of good trial-based evidence, clinicians should consider
restricting surgery for obstructive sleep apnoea to that carried out as part of clinical trials.
Where practice is continued, patients should be informed of the experimental nature of the
operations. Patients should be told that there is a lack of good trial based evidence of the
efficacy of surgery for obstructive sleep apnoea, a course of action that may restrict the use
of these operations. ¥’ (emphasis added)

It is increasingly considered not only reasonable but invaluable that health service researchers
incorporate, where appropriate, the views of prominent stakeholders into the prism of research.
Within the scope of this PhD this undoubtedly includes the patient group - those who have
undergone the surgical procedures in question. Currently there is a degree research highlighting
patient experiences and satisfaction with the gold-standard treatment modality, CPAP " ®. There
have, however, been relatively few accounts of the self-reported experiences of those individuals
who have undergone surgical procedures as a treatment for this condition. In particular, there is
no research to confirm whether or not patients have been informed, in accordance with the
Cochrane review recommendations, of the experimental nature of the operations and of the lack

of good trial based evidence of the efficacy of surgery for OSA.

Hearing about the subjective experiences of an Australian cohort may greatly assist in building
the research base in this area. One arm of this PhD project sought to explore the personal
experiences and satisfaction of individuals who had undergone surgery as a treatment for OSA.
Eligible participants were to be drawn from the same pool as those who made up the previously
reported audit (chapter three). This study sought to approach patients with a questionnaire
exploring their personal experiences and level of satisfaction with the surgery process, and to
explore levels of pre-surgical information provision (by physicians and surgeons) as to their

treatment options, evidence for effectiveness and likely prognoses.

A preliminary questionnaire was devised and piloted in consultation with several respiratory and
sleep medicine physicians and one surgeon. Preliminary drafts were presented to three student
members of the Discipline of Public Health of the University of Adelaide, as well as to three

technical staff members of clinical sleep laboratories in Adelaide. These individuals assisted in
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clarifying the structure and content of questions to be asked. Following pre-piloting and
subsequent guestionnaire refinement, submissions were made to three independent Human

Research Ethics Committees (HREC) seeking approvals for three research phases:

(1) Formal questionnaire piloting with a sub-group of individuals (patients) who had undergone
surgery as a treatment for OSA. Formal piloting with a sub-group of the target audience would
have allowed for further, minor amendments to be made if required and for reliability and
validity testing of the questionnaire. It was anticipated that this pilot sample would comprise

between 4 and 10 individuals.

(2) A full scale mail out of the final questionnaire to all individuals selected as eligible
participants (surgery cases from Jan 2001 to Nov 2005 from two large teaching hospitals in
Adelaide; those utilised in the audit study). All personal contact details for this group exist in the
medical record systems of the relevant hospitals. With ethics approval these details would have
been utilised for the mail out using the contact system reported by Dillman**®. This would have
involved the questionnaire being accompanied by a detailed covering letter. A replacement
questionnaire would have been sent to non-respondents 2-3 weeks after the initial mailing. A
final contact attempt would have been made by telephone 1-2 weeks after the replacement

questionnaire.

The questionnaire would have allowed for insight into the experiences and satisfaction of

individuals who had undertaken surgery as a treatment for OSA, as described above.

(3) The third phase of the ethics application sought to ask participants” permission to link the
questionnaire information with their objective sleep study data in order to explore correlations
between objective sleep study findings (post surgery) and subjective questionnaire responses.
The final item in the questionnaire explained the concept of data linkage and sought the
participants’ consent for data linkage to occur in the future, by this research team, for the

purposes of comparing objective sleep study data with questionnaire responses.
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The final version of the questionnaire (see appendix two) gained approval from all three HRECs
(see appendix two). However, late in the planned roll out phase, a final version of the
questionnaire was presented to a group of clinical stakeholders (physicians and surgeons) for
appraisal and if necessary further refinement. At this meeting three clinical stakeholders
indicated their withdrawal of support for the project. This withdrawal of support specifically
affected access to the patient database at one of the two large hospitals, representing a substantial
proportion of the sample. Despite the second hospital maintaining its support for the project (and
representing the majority of the potential sample) it was decided that this reduction in sample
size would substantially under-power potential cross analyses between the qualitative data and
the objective sleep study data (i.e. accessible via record linkage). Specifically, based on the now
revised sample size (pooled from one hospital only), a questionnaire response rate of 50% would
capture 30 returned questionnaires. Obviously this number would vary depending on different
response rate scenarios. Following deliberations with my supervisors it was decided on these
grounds, reluctantly, to cancel this investigative arm and move on to the next phase of the

project.

The clinicians justified their sudden withdrawal of support for the questionnaire by referring to
the ‘legal climate’ present in Adelaide at the time. It is understood that they were referring to
legal action between patients and clinicians. Since this legal action did not involve the research
described in this thesis, it will not be explored further here. What remains noteworthy, and of
considerable interest for the research and policy making community, is the ability of a relatively
small, albeit key group of stakeholders to withdraw support and therefore affect the viability (in
this case resulting in the cancellation) of health services research that might otherwise be
considered in the public interest because of its relevance for the quality and safety of health care.
It is also a salutary reminder of how, once evidence is in the public domain, it may be used for

purposes that were not originally intended.

My inability to pursue this element of my research further was disappointing because it
continues to be argued that surgery for the treatment of OSA is a viable and efficacious
procedure in certain circumstances**® and the results presented in the preceding chapters support

this notion that a small percentage of recipients may benefit from surgery. Furthermore,
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efficacious CPAP treatment is dependent upon patient compliance, resulting in many patients’
expressed desire for surgical ‘cure’. This potential for a surgical ‘cure’ makes the availability of
surgery attractive for some. To this extent the practice continues to be presented to patients as a
treatment option throughout Australian hospitals and private surgical clinics (as will be

discussed further in forthcoming chapters).

This specific project sought to overcome a lack of knowledge that currently exists about the
personal experiences and satisfaction of people who have undergone upper airway surgery,
particularly in Australia. It might also have uncovered the degree to which patients felt fully
informed prior to their surgical experience, illuminating not only the effectiveness of, but the
satisfaction with surgeons’ communication strategies with them as a potential and soon-to-be
surgery recipient. Such results might have elucidated whether prior knowledge, both of treatment
options and likely treatment outcomes, correlates with actual experiences. All of this would have
allowed for an exploration of the potential strengths and weaknesses in the communication
strategies of clinical stakeholders and of the potential existence of supplier-induced demand
within this context. Although participation would not necessarily have resulted in any direct
benefit for those involved, it would have contributed to patient involvement in evidence
generation and in doing so may have assisted future patients, the health care community and
health policy. It may also have contributed to hypothesis generation for health services
researchers in bridging the gaps in translation of evidence to policy and practice. What remains
of interest is how this surgical case study is perceived by policy stakeholders and how it might
prime an exploration of policy stakeholder perspectives to further build the evidence base for the

larger issue of disinvestment in health policy. This will unfold in the following chapters.

Practical men who believe themselves to be quite exempt from any intellectual influences
are usually the slaves of some defunct economist.... It is ideas not vested interests which are
dangerous for good or evil

John Maynard Keynes 1936
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Chapter Nine

Conclusions

It must be considered that there is nothing more difficult to carry out, nor more
dangerous to handle, than to initiate a new order of things. For the reformed has
enemies in all those who profit by the old order, and only lukewarm defenders in all those
who profit by new order, this lukewarmness arising partly from fear of their adversaries,
who have the laws in their favour; and partly from the incredibility of mankind, who do
not truly believe in anything new until they actually have had actual experience of it.

Machiavelli “The Prince” 1513
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This thesis has consisted of multiple phases of enquiry into a burgeoning but also politically
sensitive area of health services and policy research. During the 3.5 years of gestation, | faced
certain challenges but overall | feel confident in how | have addressed the original research
questions. There are specific methodological limitations to this thesis and these were noted in all
relevant chapters. In this, the final chapter, | will not re-visit these limitations individually but
instead present what | consider to be a broad discussion of the answers to the research questions

posed.

Research question one: Does upper airway surgery for obstructive sleep apnoea syndrome

represent clinically effective treatment?

I have concluded that surgery represents clinically effective treatment, for only a minority of
recipients. The 2005 Cochrane review included seven randomised controlled trials (n=412), and
concluded that the results of surgery were inconsistent: significant improvement in
polysomnography occurred in only three trials, and that in health-related quality of life occurred
in four trials 3. For both measures, the trials made only limited comment on clinical
significance, and the review concluded that there was a lack of an impact on symptoms (except
in two trials) and that overall a significant benefit was not demonstrated. The Cochrane review
represents an important contribution to this particular case study. However, relying on the
Cochrane review alone has limitations, given its sole inclusion of RCT designs and the exclusion
of methodologies deemed less rigorous. For highly invasive surgical techniques, RCT designs
are difficult and often impracticable. Also, given the existing evidence for limited effectiveness,
RCTs are difficult to justify on ethical grounds. In this case study any singular reliance on the
Cochrane review excludes otherwise valuable elements of evidence that are relevant and of

meaning in decision making processes.

The meta analysis reported in my chapter two sought to overcome this limitation by including
eighteen surgical studies that sit lower on the traditional hierarchy of evidence (n=385;
seventeen level four audits, one randomised controlled trial). The pooled success rate (using an
AHI of <5) for Phase | procedures was 13%, and for Phase Il procedures was 43%. In addition
to this report, the multi-centre audit reported in chapter three revealed substantial procedural
variability, with the observed cohort (n=94) receiving 41 varying combinations of surgery and
an overall surgical success rate of 13%. In chapter four | presented this clinical evidence
together with that from a recent systematic review of 48 studies that found up to 62% of 21,346
surgery recipients reported persistent adverse effects, such as persistent dry throat, globus
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sensation, difficulty in swallowing (including spontaneous nasal regurgitation), voice changes,
and smell and taste disturbances. Up to 22% regretted surgery . Collectively this evidence
points to controversy in the continued endorsement (and government subsidised funding) of
these procedures. Given the apparent indictment of surgery, the remaining research questions
sought to unpick the complexities of this particular case study in terms of the ways in which
surgery for OSA represents a gap in evidence-policy-practice, and, what policy mechanisms

exist to further analyse and address this case study, and others like it.

Research question two: What are the possible explanations for any gap between evidence,

policy and practice, and what are the potential resolutions?

Throughout the thesis | have demonstrated that debate and controversy exists within and
between the specialty fields of sleep medicine and ear, nose and throat (ENT) surgery regarding
the appropriateness of upper airway surgical procedures for treatment of OSA. | have elucidated
some of the elements that are contributing to that controversy, including the presentation and
interpretation of evidence regarding the effectiveness of surgical procedures, independent of, but
also in comparison to non-surgical treatment alternatives such as the gold standard OSA
treatment modality available, CPAP .

Rose 1/

(Chapter 2, p.10) discusses how decision making in medicine underlies the process we
choose to call “diagnosis’. He suggests what we really mean is that we are diagnosing a “case for
treatment’ and not a disease entity. Although the surgeon may choose certain individuals who
are labelled as “‘cases of OSA’, Rose would argue that for the surgeon these are actually ‘cases
for OSA surgery’, for OSA itself occurs on a spectrum and most will never come to a surgeon’s
attention. So how is it that a surgeon might justify his or her selection of ‘a case for treatment’? |
have discussed how surgeons, through their collective published works, have an alternate
perception of the efficacy of these procedures based on, among other things, an alternative
definition of success. The surgical community, in reporting outcomes in peer-review (surgical)
literature has, and largely continues, to perpetuate claims of treatment ‘response’,
‘effectiveness’, ‘success’ and even “cure’ of OSA as a reduction in the AHI of equal to, or
greater than 50%. Some go on to specify this criterion plus a reduction in AHI to 20 or less
197_| have presented the problems associated with interpreting these conservative and variable
criteria. That is, such reporting of surgical ‘success’ does not correspond to the clinical
endpoints as determined by the professional sleep medicine bodies. The reporting of surgical
audits is performed overwhelmingly by surgeons, who adopt the less stringent criteria of
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treatment “‘success’. The implications of this for population health and health policy are
considerable, with patients potentially foregoing alternative treatments due to the
(mis)perception of a surgical ‘cure’, and policy stakeholders being shielded from any critique of

the finer detail that makes this a clinical controversy.

The evidence upon which these surgical practices are carried out appears out of step with that
which is the basis of the parallel specialty field of sleep medicine. There is evidence that
surgeons have high confidence in their own judgement and low confidence in clinical practice
guidelines '8, How their judgement is formed is, in itself, a complex phenomenon not well
understood (and beyond the scope of this thesis). It is known that the subcultures within
medicine, each with their own models of knowledge acquisition and understanding, make
knowledge transfer a fractured, lengthy and imprecise process ** 2 **°. The surgical practice
patterns observed in this thesis fit well with what Kuhn has defined as a scientific paradigm °.
One prominent example of this is the clinical consensus that is evident in mass publication bias
by surgeons reinforcing the less-stringent surgical definition of success. We might expect
surgeons to be guided at least in part by clinical practice guidelines **%; the problem is that the
guidelines here (in the form of surgical publications) appear to exclude important
epidemiological evidence that has surfaced since 2002. The inconsistency uncovered in this
project thus supports the notion of a lag that exists in the development and reporting of evidence
and the subsequent development of practice guidelines (or similar mechanisms for clinically

driven change patterns) that reflect contemporary evidence.

A systematic review of the most current sleep medicine, health outcome related evidence
highlights that the ENT definition(s) bear only a limited relationship to the evidence-based
criteria defining “effective’ treatment. Contemporary evidence supports the stricter sleep
medicine classifications. The more stringent reduction in AHI has been shown to improve

u u u ures, i iovascu i e ilu ,
numerous health outcome measures, in cardiovascular disease %2 %4 heart failure %° 7

-7 and health-related quality of life """, Importantly, all of these reports have

endocrinology
emerged since 2002 and their existence and synthesis is necessary in order to demonstrate the
apparent inconsistency within current surgical practice. Indeed, it is the meta-analysis paper of
chapter two that offers the first demonstration of this link and to have presented it to the
scientific, clinical and policy communities.

The surgical case study highlights some of the challenges that exist in the appraisal and
synthesis of evidence for EBM/HTA applications when varying definitions of treatment success
exist across multiple specialties, all treating the same condition. Here there is domination of one
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definition in the surgical literature, coupled with the lag that exists in the assimilation of more
contemporary evidence. One might suggest this is a conundrum of present day poly- and co-
morbidity where multiple specialty groups are increasingly treating similar disease profiles and
progressions without fully recognising or assimilating the wealth of relevant health outcomes
research that is occurring in parallel fields - for the same condition. As a result, questionable
and/or outdated definitions of clinical endpoints (in this case those associated with “surgical

success’) dominate contemporary reporting, and therefore, appraisal processes.

Should surgery ever be examined by policy makers for (disinvestment) assessment, the
overwhelming evidence to date (prior to this thesis) would appear generally supportive of the
procedures. However, | have demonstrated that existing evidence deserves to be questioned. All
of this is particularly sobering when one considers the tens of thousands of surgical recipients

12088 and, if alternative OSA treatment modalities such as

estimated per year internationally
CPAP or weight loss are being rejected or under-utilised due to the (mis)perception of a surgical

‘cure’.

In chapters two, three and four | have attempted to address the tensions between the relevant
medical specialties, and the evidence, in several ways. Firstly, by proposing that in all future
surgical trials, in addition to reporting the statistical significance of findings and the AHI
reduction by 50% and or < 20, that ‘cure’ rates based on accepted definitions are also reported.
That is, post-surgical “success’ be reported based on AHI of <5 and or < 10. In this way, while
debate might continue, the reporting of surgical outcomes will adhere to current, more stringent
standards. Second, | have called for the relevant medical specialties in this area to clarify their
position within this debate, with intra and inter-specialty consensus the ultimate objective.
Third, I have made recommendations that would see referral pathways tightened so that, a)
potential surgery recipients do not progress to surgery before (at very least) a formal diagnosis
of OSA has occurred - as was uncovered to be occurring (in chapter three); b) that all future
surgery occurs in clinical trials, and; c) that potential surgery recipients are fully informed of the
treatment alternatives, the poor outcomes, the side effects and potential for relapse following
surgery. In the meantime, | claim that the onus of proof is placed upon the surgical community
to develop and/or improve predictive models that would identify who will and who will not

benefit from the various surgical procedures.

With this case study as a back drop, research question three went on to ask: Does Australia
have established policy mechanisms, including health care reimbursement structures, that can
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react to and influence existing health care practices with uncertain clinical and cost-
effectiveness? The final research question followed: Can these policy mechanisms adapt to the

ever-changing nature of evidence?

For this thesis a consumer perspective was sought in an attempt to add patient insight and weight
to the discussion points and conclusions drawn from this project. However, as outlined in
chapter five, this was not to be. This work lacks the voice of surgery recipients in building
answers to these research questions. Beyond this, the provision of answers required an analysis
of current policy models in Australia and, to a lesser extent internationally, that either exist or
may be formed to support and effect disinvestment. As a starting point for this investigative

phase, senior policy stakeholders were interviewed to gain their perspectives on these matters.

To establish a context for disinvestment, stakeholders were provided with information about the
surgery for OSA case study for comment. Thematic analysis highlighted concern with the
diversity of surgical procedures coupled with their limited effectiveness (suggesting potential
clinical uncertainty in the appropriate choice and application of procedures). Not surprisingly
there were associated concerns about suboptimal resource allocation. Stakeholders noted the
methodological complexities, the ethical issues raised and the necessary role of patients in
considerations regarding appropriateness for these procedures, and, any similar examples for
potential “‘disinvestment analyses’. Policy stakeholders acknowledge that the surgical procedures
appear appropriate only for a minority, with consensus that policy level restrictions to
government funding for these procedures may be warranted. Chapter six thus highlights that this
clinical controversy is of interest and relevance from a policy perspective. It further highlights
the need for clinical consensus on definitions of surgical ‘success’ in treating OSA, as this forms

an important basis for policy considerations on the matter.

Chapter seven reported the policy stakeholders’ perspectives regarding disinvestment more
broadly. In partial answer to research questions three and four, three primary themes were
identified. 1) The current focus in Australia on assessment of new and emerging health
technologies/practices and lack of attention toward existing practices is due to resource
limitations (for an established body to adopt the role) and methodological complexity. This
reinforces earlier discussions in this section. Participants suggested that a parallel model to
Australia’s current assessment process for new medical technologies (i.e. the Medical Services
Advisory Committee, MSAC) would be best-positioned to facilitate disinvestment. 2) To
advance the disinvestment agenda requires an explicit focus on the potential for cost-savings
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coupled with improved quality of care. This, according to policy stakeholders, would serve to
foster political motivation and support. 3) Support (financial and collaborative) is needed for
research advancement in the methodological underpinnings associated with health technology

assessment and for disinvestment specifically.

For this phase of enquiry there are methodological considerations. For chapter six specifically
(policy stakeholders’ perspectives on surgery for OSA), despite being provided with preparatory
reading and a comprehensive reference list, policy stakeholders were asked to respond to limited
evidence (here, based on a limited number of publications and that from a Cochrane review
relating to surgery). Further, although participants could seek clarification on specific issues
they could not, in a single telephone or face to face interview, be fully briefed on all of the
relevant considerations. Nonetheless, this study (as reported in chapters six and seven) was
carried out for a specific purpose — to generate policy-related insights that could inform and
answer the research questions, and to generate hypotheses to be tested in subsequent research.
Given the systematic investigation, organisational representation, seniority of position of
respondents and saturation of responses achieved — this stakeholder engagement succeeded as an
informative, exploratory study. It provided rich information to enlighten the subsequent policy

analysis reported in chapter eight.

Chapter eight sought to further build on these findings with a disinvestment policy analysis. In
answer to these remaining research questions, Australia does have a template policy
mechanism... that can react to and influence existing health care practices with uncertain
clinical and cost-effectiveness in the existing MSAC model (or similar). Indeed, it is within the
MSAC mandate to do so. However, certain challenges to the disinvestment process were
detailed in chapter eight. The most prominent included, 1) reluctance by key stakeholders to
provide resources for a functioning disinvestment body such as MSAC to focus on existing
technologies in addition to those that are new and emerging. This incorporates a lack of reliable
administrative mechanisms (legal frameworks etc) to identify and prioritise existing
technologies and practices for which there is relative uncertainty as to clinical and cost-
effectiveness. 2) Political, clinical and social challenges of removing an established technology
(including challenges to limiting coverage to specific patients, institutions, or providers), and, 3)
Failure to deploy resources to support a research agenda to advance disinvestment methods. |
have discussed how these challenges arise from the many complexities that are associated with
the removal of entrenched technologies. These complexities are economic, methodological,
ethical, and social.
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I have examined disinvestment as incorporating and building on the principles and skill base of
‘traditional”’ EBM and HTA. The contribution of disinvestment is its concentration on existing
technologies or services, as opposed to new and emerging; though this line can often be
somewhat blurred. Disinvestment may be somewhat easier with pharmaceuticals than with other
technologies. This is supported by a recent report by Linden and co-workers who reviewed 159
technologies from 88 NICE appraisals **. Of these, 84 (53%) were judged as new and 75 (47%)
were existing technologies - a high proportion. However, upon further analysis, a total of 119
(75%) were pharmaceuticals, 22 (14%) were devices, 14 (9%) were procedures, and 4 (3%)
were categorised as miscellaneous. Clearly, existing devices and procedures are under-
represented. The appraisal process for these existing practices is more complex as often no
individual is *hurt’ by existing practices, unlike for pharmaceuticals that may be ‘flagged” due to
adverse events. Instead, individual patients and patient groups are simply inappropriately or

under-treated due to limited clinical effectiveness.

As | have discussed, perhaps the biggest problem facing effective disinvestment is the reversal
of the burden of proof. For centuries, primum non nocere (first, do no harm) has been a
fundamental ethical obligation on all physicians (now, all health care workers). This has served
as an ethical justification for funding and regulation bodies to insist on safety and effectiveness.
In its turn, the requirement for cost-effectiveness (in one form or another) draws its justification
from the overall scarcity of health resources. Thus the burden of proof lies with the sponsor of
the new practice, device or pharmaceutical. If the sponsor cannot provide proof of benefit, the
application fails. In attempting to retire (disinvest) an apparently obsolete technology, there is a
likelihood that the regulator/reviewer will have to prove that the technology is ineffective or
non-cost-ineffective. In this thesis I have discussed how defining and proving inferiority is
conceptually difficult and that it is now the regulator rather than the sponsor who has to make a
compelling argument. Also, the regulator must first identify or be made aware of the practice
‘requiring’ disinvestment analyses. In Australia there appear to be limited groups with the
incentives, resources or structure to do this, and, as the policy stakeholders in this analysis
discussed, relying on clinicians alone to do so is inadequate. In chapter eight I outline several
recommended initiatives to be implemented in Australia (and internationally where appropriate)

to advance disinvestment, including:

= Government partnerships to involve the professional colleges and relevant stakeholder

groups (consumer/community) to put disinvestment on the agenda to build awareness,
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collaboration and improved health outcome data generation and reporting (ongoing

medico-vigilance).

= Dedicated funds and distinct processes (i.e. a transparent legal framework) within the
MSAC and PBAC to:

o Identify technologies and practices about whose outcomes there is relative
uncertainty for disinvestment analysis/review

o Conduct disinvestment assessments/reviews of the selected item(s)

This should involve a parallel and expanded role of these committees to address existing
practices in an analogous manner to their current focus on new and emerging
technologies, practices and pharmaceuticals.

0 At this juncture in Australia’s health policy landscape, collaborative links to
advance disinvestment should be made between the relevant stakeholder bodies,
including: MSAC/PBAC, state departments of health, the Australian Commission
on Safety and Quality in Health Care, the National Institute of Clinical Studies
(and the NHMRC more broadly).

= For existing health care items for which there is relative uncertainty, consideration for
the implementation of ‘funding with evidence generation’. That is, ongoing
reimbursement being agreed for only a limited number of years pending evidence

generation/review processes - with the possibility of extensions being considered.

= Dedicated funding and cross-disciplinary collaboration to build health services and
policy research capacity with a focus on advancing disinvestment research

methodologies and decision support tools for policy stakeholders.

These disinvestment measures require greater attention in Australia and internationally, both for
quality of care and sustainable resource allocation.

A Machiavellian approach might suggest it may be better for society to have people using a
cheap but ineffective technology or practice rather than an expensive, new, but also ineffective
technology. I consider that this is an inadequate approach to an ethical pursuit of efficiency,
equity, quality and safety of care, and sustainability of health resource allocation. Disinvestment
calls for a new order of things and as Machiavelli recognised 500 years ago, this, invariably, is a

difficult and sometimes dangerous thing, but often a no less worthy thing.
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Appendices

Appendix 1: Retrospective surgical audit: Ethics approvals
Appendix 2: Patient Questionnaire: Ethics approvals, introductory letter, questionnaire

Appendix 3:  Policy stakeholder interviews: Introductory letter, preparatory reading, and
interview schedule

Appendix 4:  Letters of acceptance for “in-press’ journal articles
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"2 THE UNIVERSITY
= OF ADELAIDE
AUSTRALIA

OFFICE OF THE DEPUTY VICE-CHANCELLOR (RESEARCH)

SABINE SCHREIBER
SECRETARY
HUMAN RESEARCH ETHICS COMMITTEE

THE UNIVERSITY OF ADELAIDE
SA 5005
AUSTRALIA

TELEPHONE 481 8 8303 6028
FACSIMILE ~ +81883037325

email: sabine.schreiber @ adelalde.edu.av
CRICOS Provider Number 00123M

Applicant; Dr JR Moss

Department: Public Health

Proiect Title: Mailout questionnaire to gauge patient experiences and satisfaction with upper
airway surgery as a lreatment for obsirutive sleep aponea syndrome{OSA)

THE UNIVERSITY OF ADELAIDE HUMAN RESEARCH ETHICS COMMITTEE

Project No: H-008-2006 RM No: 0000006795

APPROVED lor the period until: 31 December 2006

subject to: (i) receipt of the hospital covering letters, and (i) madification to the information letter to
participants. It is noted that this study involves Mr Adam Elshaug, PhD candidate.

Refer also to the accompanying letter setting out requirements applying to approval.

Associéte Professor Garrett Eullity Date: 1 MAR 2006
Convenor ‘

Human Research Ethics Committee

Page 1 of 1
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ZalrdN  Government of South Australia

."Fj& 595 Central Northern Adelaide
W Health Service

<

06 March 2006

The Gueen Elizabeth Haspital

28 Woodville Road

Mr A Elshaug ‘ WOODVILLE SOUTH SA 5011
Respiratory Medicine

The Queen Elizabeth Hospital Lyell McEwin Hospital

Haydown Road
LLIZABETIT VALE SA 5112

Dear Mr Elshaug Application Number 2006006

The Ethics of Human Research Committee Chairperson has considered your protocol under Expedited
Review (Section 2,27, National Statement on Ethical Conduct in Research Involving Humans) entitled:

“Mail out questionnaire to gauge patient experiences and satisfaction with upper airway surgery
as a treatment for Qbstructive Sleep Apnoea Syndrome (OSA)”

The following documents have been reviewed and approved:
¢ CNAHS Ethics of Human Research Committee (TQEH & LMH) Application Form
« Participant Information Sheet, Version 3 dated 23 February 2006
s Questionnaire, dated 23 February 2006
o Covering Letter (Dr AM Southcott, TQEH) dated 15 February 2008

Approval Status: FINAL
Period of Approval: 06 March 2006 — 06 March 2007

Please note the terms under which Ethical approval is granted:

1. Researchers are required to immediately report to the Ethics of Human Research Committee
anything which might warrant review of ethical approval of the protocol, including:

(a) serious or unexpected adverse effects on participants;

(b) proposed changes in the protocol; and

(c) unforseen events that might affect continued ethical acceptability of the project

2. Protocols are approved for up to twelve months only and a report is required at the end of the study
or 12 month period. Extensions will not be granted without a report to the Committee.

3. Confidentiality of the research subjects shall be maintained at all times as required by iaw

4. All research subjects shall be provided with a Patient Information Sheet and Consent Form, unless
otherwise approved by the Committee

5. The Patient Information Sheet and Consent Form shall be printed on the relevant site letterhead
stating the contact details for the researchers

6. The Patient information Sheet must state that the Executive Officer can be contacted for information
regarding conduct of the study, policies and procedures, or if the participant wishes to make a
confidential complaint

7. Areport and a copy of any published material should be forwarded to the Committee at the
completion of the project.

Yours sincerely

Afprct Timothy Mathew SR
Chairman '
Ethics of Human Research Committee (TQEH & LMH)

Ethics of Human Research Conunittee (TQEH & LMH)
Ph; +61 08 8222 6841
Fax: +61 08 8222 6007
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Government of South Australia

Centra) Northern Adelaide
Health Service

6 March 2006

Mr Adam Elshaug

Discipline of Public Health
Level 9, Tower Building

10 Pulteney Street
UNIVERSITY OF ADELAIDE
ADELAIDE SA 5005

Dear Mr Elshaug,

ROYAL ADELAIDE
HOSPITAL

North Terrace,

Adelaide, SA 000

Tel  +61 88222 400Q
Fax: +61 88222 5939
ABN 80230 154 545

e rallsagov.ay

Research Ethics Committee

toevel 3, Hanson Institute

Tel:  (03)8222 4139
Fax: (08)8222 3035

Re: “Mail out questionnaire to gauge patient expeviences and satistaction with upper airway
surgery as a treatment of Obstructive Sleep Apnoea Syndrome (OSA).”

Patient Information Sheet, Version 3 (23 February 2006).

RAH PROTOCOL NO: 660301.

[ am writing to advise that Research Ethics Committee approval has been given (o the above project.

Research Ethics Committee deliberations are guided by the NHMRC National Statement on Ethical
Conduct in Research Involving Humans.

The general conditions of approval follow:

+ Adequate record-keeping is important. If the project involves signed consent, you should retain
the completed consent forms which relate to this project and a list of all those participating in the
project, to enable contact with them in the future if necessary. The duration of record retention for
all research data is 15 years.

¢ You must notify the Research Ethics Commiittee of any events which might warrant review of the
approval or which warrant new information being presented to research participants, including:

(a) serious or uncxpected adverse events which warrant protocol change or notification Lo
research participants,

(b) changes to the protocol,

(c) premature termination of the study.

s The Cominittee must be notified within 72 hours of any serious adverse event occurring at this site.

o Approval is ongoing, subject to satisfactory annual review. An annual review form will be
forwarded to you at the appropriate time.

If University of Adelaide personnel are involved in this praject, you, us chief investigator, must submit « Human Research
Approval Natification form (available al: hitp:www.adelaide.edu.au/research/ethics/human/guidelines/) within 14 days of
receiving this ethical clearance to ensure compliance with University requirements and appropriate indemuification.

Yours sincerely,

Dr M James
CHAIRMAN
RESEARCH ETHICS COMMITTEE

Adam Elshaug, 2007
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} THE UNIVERSITY
OF ADELAIDE

' AUSTRALIA
P
200 cajce (et

ABN # 61-245-878-937

DEPARTMENT OF PUBLIC HEALTH
FACULTY OF HEALTH SCIENCES

LEVEL 9, TOWER BUILDING
10 PULTENEY STREET

UNIVERSITY OF ADELAIDE
MBP 207
AUSTRALIA SA 5005

TELEPHONE +61 8 8303 4637
Date ] FACSIMILE  +618 8223 4075

Upper Airway Surgery Questionnaire

You are invited to participate in a research project being conducted by the Discipline of Public Health,
the University of Adelaide, Australia. This project is part of an effort to learn more about the personal
experiences and satisfaction of those who have undergone upper airway surgery as a treatment for
obstructive sleep apnea, snoring or similar condition. Please read this sheet carefully and be
confident that you understand its contents before deciding whether to participate.

Why have you been approached?

In recognising the importance that this research might play in the future care of patients, the sieep
laboratories at The Queen Elizabeth Hospital and the Royal Adelaide Hospital conducted a search of
their sleep study records to find eligible participants. These records indicate that you have had at
least one surgical procedure in an attempt to treat a sleep disorder, such as obstructive sleep apnea,
snoring or similar condition. For this project we are interested in hearing about your own personal
experiences and satisfaction with upper airway surgery. '

Participation is Voluntary

Participation in any research project is voluntary. if you do not wish to take part, you are not obliged
to. If you decide to take part and later change your mind, you are free to withdraw from the project at
any stage without providing a reason. Your decision to take part, not to take part or to withdraw will
not affect any routine treatment, your relationship with those treating you, or your relationship with
The Queen Elizabeth Hospital or The Royal Adelaide Hospital.

What are the benefits associated with participation?

Results from this project will overcome a lack of knowledge that currently exists about the personal
experiences and satisfaction of people who have undergone upper airway surgery. Although your
participation will not result in any direct benefit for you, it may assist future patients, the health care
community and health policy makers with information to draw upon in future decision-making
processes regarding these types of surgery.

If I agree to participate, what will | be required to do? :
Your participation requires the completion of the enclosed Upper Airway Surgery Questionnaire,
which will take between 15-25 minutes to complete. You are welcome to examine the Questionnaire
before you agree to participate. Other than a time commitment, completion of the questionnaire is at
nao cost to you. A reply paid envelope is provided for you to return the completed questionnaire.

Page 1 of 2
Version 3, dated 23/02/2006
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What will happen to the information [ provide? '

Your answers are completely confidential and will be reported only as summaries in which no
individual's answers can be identified. This survey is voluntary, and if you decide not to participate
this will not affect the management of your health, now or in the future. The results of the research will
be collated and analyzed in a research thesis, and may be submitted to a scientific journal for
publication, presented at scientific and health policy conferences, and outlined in a media release. On
the final page of the questionnaire there is a tick-box section where you can allow or disallow your
questionnaire results to be ‘linked" with your sleep study records. Your questionnaire results are
extremely informative to us on their own but additional information might allow for further trends to be
examined. This is explained fully.on the final section. Again, individual responses will not be reported

at any point, only collated group results. At this stage we feel it is important to assure you of the
following points:

+ This university-based research team is completely independent and has no link with the
relevant surgeons or surgical departments that may have carried out your surgery.

* Your personal details will remain confidential and your responses to this questionnaire will
remain anonymous. These are requirements made by the ethics committees who have

permitted this research and are obligations that are taken very seriously by this research
team.

You are welcome to receive a copy of the final, collated results of this research. If you would like to

receive these results (once completed) please indicate so by ticking in the box provided at the end of
the questionnaire. '

If for some reason you prefer not to be involved, please let us know by writing your name on the
questionnaire, then return the blank questionnaire in the enclosed reply paid envelope. This will
ensure you are removed from the mailing list and not contacted again.

Who should | contact if | have any questions?

If you can have any questions or comments about this study, the project researcher would be happy
to talk with you confidentially. Please contact Mr Adam Elshaug (project researcher) on (08) 8303
3577 during business hours, by e-mail at adam.elshaug@adelaide.edu.au or by writing to Adam

Elshaug, Discipline of Public Health, Mail Drop 207, The University of Adelaide, South Australia,
5005.

How do | get started?
You can help us very much by taking the time to share your experiences and opinions about upper
airway surgery. If you are happy to continue then please move on to the enclosed questionnaire. We

would be particularly grateful if you could complete and return the questionnaire at your earliest
convenience.

Thank you very much for helping with this important research.

Sincerely,

Adam Elshaug
Project Researcher

Version 3, dated 23/02/2006
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THE UNIVERSITY
OF ADELAIDE

AUSTRALIA
ST g

DISCIPLINE OF PUBLIC HEALTH
FACULTY OF HEALTH SCIENCES

LEVEL 9 TOWER BUILDING
10 PULTENEY ST

(MAIL DROP 207)
UNIVERSITY OF ADELAIDE
ADELAIDE SA 5005

I am currently a PhD student working in the Discipline of Public Health at The University of
Adelaide on a project with Mr John Moss (Head of Department) and Professor Janet Hiller as
supervisors. I am writing to you today as we have identified you as a significant stakeholder
within Australian health policy and as such would like to request your involvement in an
interview regarding clinical effectiveness and health policy.

The aim of the interview is to explore your perspectives of a surgical case study for the treatment
of Obstructive Sleep Apnoea Syndrome, then on more general issues relating to clinical and cost
effectiveness and health policy within Australia. If you agree to participate it will require that
you read approximately 3 pages of preparatory material beforehand (attached). The interview
process will be semi-structured. That is, there are 12 questions that I will ask and you can
respond in as little or as much detail as you wish. I may ask supplementary questions or prompt
you for more information as we progress. [ anticipate the interview will take between 15 to 30
minutes.

If you agree to be involved your answers will be incorporated in to a report that will be published
in the form of a PhD thesis and also a peer-reviewed journal publication. Importantly, your
name, location and job title/description will NOT be divulged. However, I will ask if you would
be willing to suggest a nonspecific description (of current and/or past roles) that may be reported
to broadly illustrate to the reader your involvement in Australian health policy? With your
permission the interview will be recorded onto audiotape where only I will listen to it in order to
facilitate an accurate transcribing process?

If you agree to take part in the study, by way of an interview, I am committed to working in with
a time that is most convenient for you. The interview can take place in person at a location
convenient for you, or if you prefer, by telephone. If you would like to be involved, please
contact me at any time on (08) 8303 3577 or 0403 789 397, or email at
adam.elshaug(@adelaide.edu.au to arrange a time for an interview.

I look forward to your reply and for your participation in the study,
Best wishes
Adam Elshaug
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Preparatory Reading Material

*Important Note: The following material is currently either ‘in press’ or under review in the
Journal of Evaluation in Clinical Practice and SLEEP. As such we request that this material is
kept strictly confidential and is not seen by anyone other than you.

Background: Obstructive Sleep Apnoea Syndrome (OSA) is a health condition characterized
by recurring upper airway obstructions in sleep that lead to hypoxia (oxygen desaturation),
neurological arousals, sympathetic discharges and increased cardiac load. OSA has been well-
documented to cause hypertension ™, cardiac morbidity and mortality *, automobile accidents ®,
neurocognitive deficits ¢, as well as impaired quality of life 7, and increasingly, glucose
intolerance 8. The condition reciprocally influences, and is influenced by co-morbid health states
*1% 1n 2004, Young et al "' reported that in the USA, approximately 1 in 5 adults has at least
mild OSA and 1 in 15 adults has OSA of moderate or worse severity.

Polysomnography (PSG) is the laboratory procedure for best studying sleep and its variable
dysfunctions, including OSA. PSG involves an overnight ‘wire-up’ where neurological and
cardio-respiratory variables are monitored. The diagnosis of OSA is primarily based on the
number of breathing abnormalities that occur per hour of sleep (known as the Apnoea/
Hypopnoea index; AHI). Apnoea represents the full cessation in breathing, whereas a
hypopnoea is a partial cessation. According to the peak international sleep medicine
body'z'13 OSA severity is measured by the AHI cut points of 5+ (mild), 15+ (moderate),
and 30+ (severe). An AHI of 5 or less is deemed within normal limits and confers a
negative diagnosis (or indicates effective treatment). Contemporary evidence supports
these classifications, demonstrating the importance of reducing the AHI, in many cases to near
or below five events per hour of sleep (thereby controlling OSA) in order to improve numerous
physiological, health outcome and quality of life measures. This has been demonstrated in
cardiovascular disease''®, heart failure™, endocrinology'”?°, health related quality of life?"%,

Treatment options for OSA include weight loss, Continuous Positive Airway Pressure (CPAP-
considered the gold-standard), mandibular advancement splints {mouth guards) and upper
airway surgical procedures. Currently there are multiple surgical interventions utilized in the
treatment of adult OSA. Surgery types are broadly categorized into Phase | and Phase |
procedures, where Phase | refers to procedures of the soft palate and Phase Il as procedures of
the hard palate. Phase | procedures are generally less severe in that they often take place as
day procedures or up to 1-2 days of inpatient recovery whereas Phase Il procedures are more
invasive, often requiring muiltiple days in intensive care followed by general ward recovery. The
Cochrane Review on surgery for OSA (to the year 2004) concludes:

Clinicians should consider restricting surgery for obstructive sleep Apnoea to that carried
out as part of clinical trials. Where practice is continued, patients should be informed of
the experimental nature of the operations. Patients should be told that there is a lack of
good trial based evidence of the efficacy of surgery for obstructive sleep Apnoea, a
course of action that may restrict the use of these operations. 2

A data search of the Australian Government Health Insurance Commission web site has shown
that throughout Australia the use of these procedures is widespread and increasing, with over
3,000 conducted in the calendar year 2005.

Methods: Our research team conducted a multi-centre, retrospective clinical-record audit within
two major Australian teaching hospitals. A retrospective analysis period of 4.5 years was )
undertaken (January 1, 2001 to June 30, 2005). Concurrent, unselected surgical cases who
attended the sleep disorder clinics of the two hospitals were identified (actual surgeries were
performed by various surgeons at various locations). Inclusion criteria: Cases acted as their own

1
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historical controls. To be included in this cohort required a case to have completed all of the
following: (1) a pre-surgical baseline/diagnostic PSG wherein OSA status and severity was
established, (2) at least one stage of upper airway surgery in an attempt to treat OSA and, (3) a
post-surgical reassessment PSG to gauge surgical effectiveness. Where a pre-surgery CPAP
therapy trial (with PSG) occurred, these data were also captured to enable a CPAP treatment
comparison arm. Case information and clinical data were de-identified and audited. Data
pertinent to surgery effectiveness (i.e. the AHI) were collected from overnight PSG records.

Resuits: Ninety-four (94) surgical cases met the inclusion criteria and comprise this cohort (79
males and 15 females). These patients ranged in age (as at first operation) from 19 — 75 years,
with a median age of 46 years (SD = 12.8). Sixty-four of these patients (55 Phase | and 9 Phase
Il recipients) also underwent the additional CPAP therapy arm prior to any surgery.

Procedural variability: This cohort was exposed to 12 différing, individually classified surgical
types. Results on surgical variability (n=94) demonstrate that this cohort underwent a total of
184 individually classified procedures at their first operation, with a mean of 2.5 (range 1-7)
individual upper airway surgical procedures per person. Eighteen Phase | recipients went on to
undergo a second operation. Here, this group experienced a further 36 individually classified
procedures (mean 1.8 per person; range 1-4) taking the cumulative mean for this sub-group to 4
Phase | (soft palate) procedures per person (range 3-7) over 2 operations. In total this cohort
of 94 individuals received 41 varying combinations of individually classified surgical
procedures in an attempt to treat their OSA.

Surgery effectiveness: In line with best practice, the primary outcome measure utilized to
gauge effectiveness is the AHI. For all surgery recipients combined (i.e. Phase | and 1), results
demonstrate that on average, 1 operation (where a mean of 2.5 individual procedures occurred
per person) reduced OSA severity by 20% (patients still had severe OSA) and 2 operations
(where a cumulative mean of 4 individual procedures occurred per person) reduced OSA
severity by 35% (still moderate OSA). Potential confounders, such as increased weight gain and
more/less time spent asleep in the supine position were not significantly different from baseline
to surgery assessment and as such can be ruled out. The following tables and graphs further
iflustrate the results:

Table: Comparative success (fait) rates of the various therapies, as measured by the AHL.

Thera % Success (Fail) % Success (Fail)
erapy Success = AHI < 5 Success = AHI < 10
CPAP (n=64) 72 (28) “97(3)
All Surgery Combined 13 (87) 27 (73)
Phase II Procedures (n = 15)
Note: 7 also had adjunctive Phase I at same time) 20(80) 20 (80)
Phase I Procedures (n = 79)
mean of 2.5 procedures per person in 1 operation 8.92) 20 (30)
Cumulative Phase I Procedures (n = 18) 18 (82) 35 (65)
mean of 4 procedures per person over 2 operations
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Figure: Mean (+/- 2 standard errors) apnoea-hypopnoea index (AHI) by group (phase | and
phase Il recipients) at baseline assessment, at CPAP trial and following surgical operations.

60 T Il Phasc I Recipients
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L ]
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Stages of Assessment

Discussion: This study is the third largest of its kind ever conducted in the world and the
largest ever in Australia. More importantly it is the first in the world to investigate procedural
variability, in this case from a catchment of some two-dozen surgeons and clinics within one
localized health system. These resuilts indicate substantial procedural variability in the
application of surgery as a treatment for OSA, with 41 differing surgery combinations performed
on 94 individuals. Further, it is evident that the application of these procedures resulted in
limited clinical effectiveness with a 13% success rate (87% fail), based on the widely accepted
criterion of a reduction in the AHI to 5 or less. At an AHI of 10 or less the success rate was 27%
(73% fail).

The second study: Is a meta-analysis of 18 published papers (n=385) examining both Phase |
and !l procedures for effectiveness. In this review we compare the success rates of procedures
using various definitions of success. Specifically, according to the definition applied in many
surgery publications (i.e. 50% reduction in Apnoea Hypopnoea Index (AHI) and/or < 20) the
pooled success rate for Phase | procedures is 55% (45% fail). However, at AHI = 10 success
reduces to 31.5% (68.5% fail) and at AHI < 5, success is reduced to 13% (87% fail). According
to these definitions, Phase Il success (fail) rates decrease from 86% (14%) to 45% (55%) and
43% (57%) respectively. We contend that consensus is required between the specialties
regarding the definition of surgical success as the AASM definition of AHI < 5 may have entirely
different policy implications regarding effectiveness, appropriateness etc compared to that
reported within surgical papers. More detail of methodology, Meta-analysis forest plots, statistics
and a list of articles included in the meta-analysis can be provided upon request.

3
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Contact: Adam Eishaug

t: +61 88303 3577 / 0403 789 397

f: +61 8 8303 6885

e: adam.elshaug@adelaide.edu.au
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Policy Stakeholder Interview Schedule

Key Question

Factors Requiring Exploration

Do you have any questions or points for
clarification that came out of the pre reading
material?

What are your impressions after reading the
material?

Rank most prominent

Do you believe these surgeries represent clinical
effectiveness?

Safety?

Achieving intended outcome?
Health outcomes met?

Good value for money?

Do you believe these surgical procedures should
continue to be available to the public: yes (with
or without rules or provisions),

no or

undecided?

If yes, with any provisions or rules?

How would you implement and monitor these
to ensure they are effective and not open to
misuse or neglect?

If no, 1s that under no circumstances at all?
How should this ‘ban’ be enacted-detail?

If undecided, what further information would
you want in order to inform your decision?

Are you aware of other specific examples where
a clinical service was deemed to be of limited
effectiveness and was successfully withdrawn
from MBS reimbursement/phased out?

How did this happen?

What did the process entail?

Which stakeholder’s opinions were represented
(and were any over or under represented)?

Was there resistance and by whom-was it valid,
how long did the process take,

Was it an effective process, can it be improved?

Do you believe that there are other current
examples of existing, Medicare funded health
care services that may be of questionable clinical
and cost-effectiveness?

Name example

What barriers exist to it being phased out?
Do you consider this to be a problem?
Should this broad issue receive low or high
priority in Australian health policy, why?

Building on this, do you believe Australia has a
policy mechanism in place that can adequately
address this surgery example, and other examples
of existing practices that may be of questionable
clinical and cost-effectiveness?

Please provide detail of how the body and/or the
policy interact to effect this

Regarding your last answer, do you believe there
are strengths as well as limitations or barriers in
existing framework or policy processes?

If so please provide detail of strengths,
weaknesses, limitations, areas for improvement,
role of vested interests...?
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Key Question

Factors Requiring Exploration

In your opinion, what is the best way forward
from a policy perspective (to resolve this surgery
case, and others like it), and this may involve
working within the existing framework or
amending it, establishing investigative bodies,
seeking out specific information etc?

In this process, what roles do and/or should
advocacy and interest groups play?

¢ How important is the role of patient
perspectives, interests of clinicians (clinical
autonomy) in facilitating or presenting barriers
to phasing out of ineffective practices?

e Perhaps rank these

What is the role of research and evaluation in
resolving this sort of issue?

¢ Should there be more engagement between all
parties — policy advisors, academic research
groups, clinicians, patients?

e How?

How do think these issues should best be brought
to the attention of policy makers?

¢ What would be the best way to ensure
implementation

Is there anything that we should have talked
about but we did not, or that you would like to
raise or comment further on?

Are you willing to suggest a nonspecific job
description (of current and/or past roles) that
may be reported to broadly illustrate to the
reader your involvement in Australian health
policy?
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Date: Thu, 19 Jul 2007 21:59:29 -0700 (PDT)

From: Mabel Chew <mchew@bmj.com>

Subject: Change page "Upper airway surgery should not be first-line therapy for adult
obstructive sleep apnoea" 500629

To: Adam G Elshaug <adam.elshaug@adelaide.edu.au>

Cc: John R Moss <john.moss@adelaide.edu.auw>, Guy ] Maddemn
<guy.maddern@adelaide.edu.au>, Janet E Hiller <janet.hiller@adelaide.edu.au>

Subject: BMJ- Manuscript BMJ/2007/500629

Dear Mr. Elshaug

I am delighted to tell you that your article has been accepted for publication in the BMJ.
Thank you very much for submitting it to us—we are very pleased to be able to publish it.

We will aim to publish it as soon as we can—usually within about eight weeks, and often
much quicker. We do try to publish papers on the same subject together, so there may be
some variation in that timing. We will aim to keep you informed of progress.

_ X A Cross (X) here means that there is still some outstanding information we need from
you before we can go ahead and edit your article. Please see below for details (also marked
with an X).

If your article is of a type where we send you a proof before publication (see below), the next
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