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Abstract

Aim: To explore Australian chiropractors’ management of headache disorders and the
profile and headache characteristics of those seeking headache management from

chiropractors.

Method: The study samples were obtained from the Australian Chiropractic Research
Network (ACORN) database (n=2005) and member practitioners (n=1680). The three
distinct phases for this study project include a detailed literature review (Phase One),
to examine the prevalence and features of those who seek help from manual therapy
(MT) providers for headache management. This was followed by survey information
collected from Australian chiropractors (Phase Two), enabling measurement of the
proportion of chiropractors who ‘often’ manage migraine and the factors associated
with this practice (n=1,869), followed by the analysis of the features of headache
management provided by chiropractors and specifically of chiropractors who utilise
International Classification of Headache Disorders (ICHD) primary headache
classification criteria (n=381). A subsequent survey of patients (n=224) enabled
analysis of the profile and headache features of those seeking help from ACORN

practitioners (Phase Three).

Results: Phase One: Review of the international literature indicated the use of MT
providers averaged 15.9% for those with migraine and 17.7% for those with non-
migrainous headache disorders. Phase Two: A majority of surveyed chiropractors
reported high migraine caseloads (n=990; 53.0%). Chiropractors with high migraine
caseloads were more likely than other chiropractors to treat non-musculoskeletal

disorders and multi-region spine pain. One in five new patients (21.1%) presented to
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chiropractors with a chief complaint of headache. Most chiropractors use ICHD criteria
for the diagnosis of primary (84.6%) and secondary (90.4%) headaches. Chiropractors
reported most often collaborating with complementary and alternative medicine
providers and general practitioners for headache and to provide advice on headache
triggers and lifestyle, stress management and utilise manual therapies for headache
management. Chiropractors who utilise primary headache classification criteria were
more likely to believe this practice improves decision-making about primary headache
patient referral/co-management. Phase Three: Approximately one in five headache
patients who seek help from chiropractors have discrete features of migraine (20.5%),
tension-type headache (16.5%), and one in three have features of more than one
headache type (33%). Higher levels of headache impact occurred in patients with

mixed headache (65.3%) and migraine (61.7%).

Conclusion: Internationally, headache management is a substantial within chiropractic
practice in many western countries. The findings of this study provide insights for
healthcare providers, patients and policymakers about the headache management
provided by chiropractors. These findings call for further research to ensure the quality

and safety of headache management by this provider.
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1 Background

1.1 Chapter introduction

Drawing upon the methods and principles of health services research (HSR), this thesis
presents a critical examination of the management of headache disorders by
chiropractors and the utilisation of chiropractors by those with headache disorders.
This background chapter defines the key themes and scope of this thesis study. The
chapter introduces HSR as a framework for examining the topic. It provides the thesis
aims, objectives and context of the research questions. Following this, the significance

of the research topic and the study itself is outlined.
1.1.1 Defining health services research

While definitions of health services research evolve, the Association for Health

Services Research in the United States (US) describes HSR as a:

... ‘'multidisciplinary field of inquiry, both basic and applied, that examines the
use, costs, quality, accessibility, delivery, organisation, financing, and outcomes
of healthcare services to increase knowledge and understanding of the
structure, processes, and effects of health services for individuals and

populations’ (Lohr & Steinwachs 2002, p. 16).

In more simple terms, HSR is conducted to assess a range of factors that can affect the
accessibility, use, efficiency and quality of health services (Bradley et al. 2011). In doing

so, HSR enquiry incorporates several levels of healthcare to understand the influence



of patients, providers, organisations and policymakers on the quality of healthcare
services (Ferlie & Shortell 2001). The field of HSR can, therefore, encompass factors
directly related to both the provision and utilisation of healthcare services, both
individually and collectively, that influence the planning, funding and quality of

healthcare provision (Bowling 2014; Hanney et al. 2003).

One important aspect of HSR is the collection of epidemiological information (Oleske
2014). Epidemiology involves ‘the study of the distribution and determinants of health-
related states or events (including disease) and the application of this study to the
control of diseases and other health problems’ (World Health Organisation 2019, para.
1). While the origins of epidemiology began with the examination of infections and
disease within the wider community, epidemiology has evolved to encompass the
examination of specific subpopulations, including those found within hospitals and
other clinical settings (Susser & Bresnahan 2001). Within such clinical settings,
epidemiological information provides vital health services knowledge about the
incidence and burden of disease at the point where direct contact and interaction with
healthcare services occurs — knowledge that provides valuable stakeholder

information regarding healthcare practice and treatment (Smith 2001).

Health Services Research utilises a range of data collection methods, including face-to-
face interviews, survey questionnaires and health records (Andersen 2008; Archer et
al. 2011; Sofaer & Firminger 2005). By employing these data collection methods,
representative HSR information can be drawn directly from healthcare providers
and/or health consumers. Gathering and evaluating this information can provide

health services insights into issues of direct importance to key stakeholders and



decision-makers. These include government officials and policymakers who seek to
reduce disease and improve the health of the community (Damschroder et al. 2009),
insurers engaged in healthcare organisation and healthcare funding (Feldstein 2012),
and providers at the frontline healthcare delivery. Most significantly, insights drawn
from HSR can help to ensure that individuals achieve better health outcomes as a
result of their engagement with healthcare provision (Rosenstock 2005; Steinwachs &

Hughes 2008).

1.1.2 Health services research for the investigation of chiropractic care

Empirical enquiry into complementary and alternative medicine (CAM) has grown
significantly in recent years to encompass a range of perspectives and research
methods of relevance to the quality of CAM health services. Within CAM, the
chiropractic profession is one provider group that is worthy of HSR examination
(Khorsan 2008). The expanding workforce, infrastructure and patient reach of the
chiropractic profession identifies the growing significance of HSR within chiropractic in
order to build valuable knowledge about the role of this provider group within health

systems (Maiers et al. 2018).

A recent global assessment of the chiropractic workforce across 193 countries
estimated there are 103,469 practising chiropractors worldwide, and 81 countries
providing direct access to chiropractic services, 51% of which provide government
and/or private health coverage for chiropractic health services (Stochkendahl et al.
2019). The assessment further identified that chiropractic education was available in
48 institutions across 19 countries; 16 countries provided education accredited by an

international accreditation council, government body, or both. With the growth and



delivery of chiropractic health services, HSR is needed to provide valuable knowledge

on a range of issues of significance to the profession and to healthcare generally.

To date, HSR within chiropractic has emerged across a range of inter-related fields.
This has included HSR examination of the safety of chiropractic treatment (Jevne,
Hartvigsen & Christensen 2014; Kosloff et al. 2015), the role of chiropractors within
interdisciplinary care (Hawk 2002; Wardle, Sibbritt & Adams 2013) and the cost and
utilisation of chiropractic services (Comans et al. 2014; French, Densley, et al. 2013;
Wardle, Sibbritt & Adams 2013). However, while HSR is an emerging research field
within the discipline of chiropractic, there remain significant research gaps regarding
the role of chiropractors within healthcare. Most notably, there is a lack of information
on the contribution of chiropractors in reducing significant public health burdens and
integration and positioning of chiropractors within multidisciplinary healthcare

management.

These concerns were highlighted in recent national consensus projects — inclusive of
researchers, providers and patients — which identified the need for more high-quality
HSR as the highest research priority for the profession in order to address this lack of
empirical research knowledge (French et al. 2017; Rubinstein et al. 2014). Beyond the
profession, a range of government-supported strategic research plans and funding
initiatives have also called for the prioritisation and expansion of HSR across the field
of CAM, inclusive of the chiropractic profession, in order to assist healthcare policy
related to CAM-based healthcare (Menard et al. 2015; National Health and Medical
Research Council 2010; US Department of Health and Human Services: National

Institutes of Health 2004).



In summary, the evidence generated by HSR enables exploration of a range of issues
and questions of importance to a variety of stakeholders on the delivery and use of
chiropractic health services. Consequently, HSR is appropriate for addressing the aim
and objectives of the research outlined in this thesis study, as outlined in sections 1.2

below.

1.1.3 Health services research for the investigation of chiropractic care in the context
of headache disorders

The research described in this thesis utilised an HSR approach to examine chiropractic
healthcare provision for people with headache disorders and the use of chiropractors
by those with headache disorders. Headache disorders represent a substantial burden
for individuals, health systems and economies (Stovner et al. 2018; Vo et al. 2018).
Despite the broad-reaching impact of headache disorders, a global headache report,
supported by the WHO, found information was lacking on the epidemiology of
headache disorders and the quality and delivery of headache-related healthcare

services (World Health Organization 2011).

Since most people with headache initially seek help from general practitioners (GPs)
(Sanderson et al. 2013), to date, HSR examination of headache patient management
has primarily been limited to conventional primary care settings (Ashina et al. 2015;
Katsarava et al. 2018; Silberstein et al. 2018). However, many with headache also seek
help beyond the confines of medical care. For example, the use of CAM providers for
headache appears to be substantial, and CAM use for headache increases with

headache severity, when headache burden is not resolved through medical care, or



when the side effects of medical headache treatments are significant (Adams, Barbery

& Lui 2013).

The utilisation of chiropractors for headache is one such CAM provider that illuminates
the growing need for more headache-related HSR. General population studies have
identified the substantial use of chiropractors by those who experience headache
disorders. For example, an international cross-sectional study found chiropractors
were ranked as the second and third most popular headache care provider for people
with migraine in Australia and the US, respectively (Sanderson et al. 2013). A national
US survey found that the most popular CAM therapy utilised for headache
management was manipulative therapy, as commonly utilised by chiropractors (Zhang
et al. 2017). Limited research information suggests headache complaints also
constitute a substantial proportion of chiropractic clinical practice. Headache has been
identified as the third most common specific health complaint in people seeking help
from Australian chiropractors (Brown et al. 2014) and one of the top five complaints

for why people seek help from chiropractors internationally (Beliveau et al. 2017).

Despite the high prevalence use of chiropractors by people with headache, there
remains little understanding of the critical aspects of headache patient healthcare
delivery within chiropractic settings. Further, there has been limited investigation of
the headache features or levels of headache burden found within chiropractic patient
populations. Addressing these research gaps can help to inform the quality and safety
of healthcare services delivery within the clinical field of headache. Moreover, this
knowledge can advance understanding of issues relevant to the broader management

of this significant public health burden, information that is important to healthcare



practice, health policy and those who experience headache disorders. This thesis
responds to this critical gap in healthcare knowledge by implementing established and
recognised HSR methods and by analysing data collected from a nationally

representative sample of chiropractors.

1.2 Aims and scope of thesis

1.2.1 Research aim

The aim of this research is to describe Australian chiropractors’ management of
headache disorders and the profile and headache characteristics of those seeking
headache management from chiropractors through the application of a health services

research approach.

1.2.2 Research questions

Addressing the overall aims of the thesis project involved addressing research
guestions tied to the three phases of the study design. For heuristic reasons, the
research questions are introduced below as they relate to each of the three phases of
the thesis. These phases include — a detailed literature review (Phase One), a survey of
chiropractic practitioners (Phase Two), and a survey of chiropractic headache patients

(Phase Three) in order to answer the following five research questions:

Phase One:

1.a. What is the prevalence of manual therapy (MT) use for the management of

headache disorders internationally?

b. What are the characteristics of the users of MT providers for headache,
including sociodemographic profile, motivations for use, communication about

7



MT provider use with other healthcare providers and self-reported

effectiveness of MT for headache?

Phase Two:

2.a. What proportion of chiropractors who have a high caseload of migraine

(treat ‘often’)?

b. What are the practitioner, practice and clinical management characteristics

associated with chiropractors with a high migraine caseload?

3. How do chiropractors manage people with recurrent headaches, including
their use of headache diagnosis, headache assessment instruments, and their

approach to headache treatment and collaborative headache management?

4.a. What proportion of chiropractors use primary headache diagnostic

criteria?

b. What are the headache management factors associated with chiropractors

who use primary headache diagnostic criteria?

Phase Three:

5.a. What are the headache features and what is the level of headache burden

in people who present to chiropractors for headache management?

b. Is headache type or the reasons for consulting a chiropractor associated with

patient satisfaction with chiropractic headache management?



1.2.3 Significance and scope of thesis

While the literature contains considerable knowledge about the broader aspects of
chiropractic patient care and the general use of chiropractors within healthcare, there
remains little research information regarding headache patient management provided
by chiropractors and the characteristics of people with headache seeking help from
chiropractors. Crucially, there are significant HSR gaps regarding how chiropractors
approach the diagnosis, assessment and treatment of this substantial patient
population. In addition, little is known about the sociodemographic background,
headache features and level of headache burden in those seeking chiropractic
healthcare for headache management. The insufficient information within this field
raises questions about the quality and safety of headache patient care by
chiropractors. Accordingly, there is a need for a methodologically rigorous, nationally
representative study to produce valuable new knowledge that can be used to address
these issues. The outcomes of this research will inform headache patients about
chiropractic health services delivery for headache. It will inform providers who seek to
better understand healthcare utilisation and service delivery within the
multidisciplinary landscape of headache management. Additionally, insights from this
work will inform educational standards relevant to chiropractic headache practice. The
development of government policy aimed at improving the quality, safety and
effectiveness of headache patient management will also benefit from the outcomes of

this work.



1.2.4 Organisation of thesis

This work is a thesis by compilation and describes a cohesive, inter-realated body of
research. The findings presented herein have been published (four articles) or
submitted for publication (one article) in peer-reviewed journals (chapters 2, 4, 5, 6,

7). The structure of this thesis is as follows.

Chapter 1 presents background knowledge for subsequent chapters. The first section
of the chapter explains the use of an HSR approach to chiropractic patient care
generally and with regards to those with headache disorders specifically. This is
followed by an outline of the broader significance of chiropractic within the Australian
healthcare system and the wider significance of headache patient care, with an
overview of the classification used for the diagnosis of common recurrent headaches.
This is followed by an overview of the Australian healthcare system and a summary of
the healthcare providers and headache treatment guidelines used for headache

management.

Chapter 2 presents the findings of Phase One — a review of the international literature
on the use of MT for headache. The review covered patient profile, patient
motivations, patient communication and patients’ self-reported effectiveness of MT
provider use for headache. The end of chapter 2 features a discussion of the
limitations of the review and highlights several research gaps in this broad topic. This

work was published in the journal BMC Neurology.

Chapter 3 outlines the study design and study methods. This includes an overview of
practice-based research networks (PBRNs) more generally, and the Australian

Chiropractic Research Network (ACORN) PBRN utilised for data collection for the study.
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This is followed by an outline of the survey research design and data collection
methods used in the study and related data storage and management. The chapter

finishes with an outline of the statistical analyses used within the study.

Chapter 4 contains findings for Phase Two of the study. It presents the prevalence of
migraine management within chiropractic practice settings and the practitioner,
practice and clinical management characteristics associated with chiropractors who
often manage migraine. The findings were published in the journal BMC

Complementary and Alternative Medicine.

Chapter 5 presents findings for Phase two of the study. It presents the prevalence of
headache disorders within chiropractic clinical practice and a cross-sectional
descriptive analysis of the features of headache management by chiropractors. These

findings were published in the journal BMC Neurology.

Chapter 6 contains findings for Phase Two of the study. It presents the headache
management characteristics associated with chiropractors who utilise primary
headache diagnostic criteria. These findings were published in the journal Chiropractic

and Manual Therapies.

Chapter 7 contains findings for Phase Three of the study. It presents results from a
cross-sectional descriptive analysis of patients who present to chiropractors for
headache management. A manuscript describing this work was submitted to the

journal Complementary Therapies in Medicine.

Chapter 8 contains a discussion of the overarching themes from all three study phases.

The chapter highlights important issues relating to headache patients, healthcare

11



providers, provider education and healthcare policy. The chapter also identifies the

limitations and strengths of the study and areas for future research.

This thesis represents the first comprehensive HSR study of headache management
within chiropractic clinical practice. Specifically, the research provides the first detailed
examination of the management of headache disorders by chiropractors and provides
new knowledge of the profile and clinical characteristics of people with headache
seeking chiropractic management. Building upon the findings of the literature review
in Phase One, the study provides novel empirical evidence about and understanding of
chiropractors’ diagnosis and management of headache disorders in Phase Two, and
the features and burden of people with headache disorders seeking chiropractic care
in Phase Three. The findings include valuable insights that can be used to improve

healthcare provision associated with this significant public health challenge.

1.3 The wider significance of chiropractic healthcare

The focus of this research was the provision and use of chiropractic healthcare
services. In order to examine the delivery and use of chiropractic services for the
management of people with headache disorders, it is necessary to understand the
broader significance of the chiropractic profession within the context of the Australian
healthcare system. While chiropractic in Australia is a well-established, nationally
registered healthcare profession, the emergence of chiropractic within healthcare has
been unique with regard to its cultural identity, institutions, training, regulation and
approach to patient management (Mootz et al. 2006). Accordingly, this chapter
provides an overview of the role and identity of chiropractors within healthcare. This is

followed by an outline of chiropractic training and education and a description of the
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regulatory obligations of chiropractors within Australian healthcare. The section
concludes with an outline of the characteristics of people who utilise the services of
chiropractors and the features of chiropractic healthcare delivery generally. This
information provides context to key factors relevant to chiropractic health services
delivery and the obligations and responsibilities of the chiropractic profession within

healthcare, including within the field of headache management.

1.3.1 The role and identity of chiropractic internationally and in Australia
This section begins with an outline of two cultural identities found within the
chiropractic profession. These distinct identities have important implications for how

chiropractors approach patient care.

1.3.1.1 Traditional role and identity of chiropractic

The role and identity of chiropractors within healthcare has long been controversial in
Australia and internationally. In the late 1800s, Daniel David Palmer, the founder of
chiropractic, developed the theory of the chiropractic ‘subluxation’ as the central
premise that underpins chiropractic healthcare (Homola 2006). While exact definitions
of the chiropractic subluxation have varied over time (Johnson 2011; Rome 2013),
Palmer originally described it as a malalignment of spinal vertebra and was the first to
postulate the theory that subluxated vertebrae were the cause of the majority of
diseases (Palmer 1910). To this day, many chiropractors identify the chiropractic
subluxation as relevant to their professional role and identity within healthcare

(Clijsters, Fronzoni & Jenkins 2014; Johnson 2011).

Spinal manipulation, described by some chiropractors as a spinal ‘adjustment’, is

postulated to relieve the adverse health impacts caused by chiropractic subluxations.
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Palmer’s original theory was that spinal adjustments would remove the nerve
interference to bodily functions caused by subluxations in order to allow the body to
heal itself of disease naturally (Palmer 1914). To date, however, no population-based
epidemiological studies have identified the theorized health impacts of chiropractic
subluxations (Mirtz et al. 2009). Moreover, clinical research has yet to identify
meaningful changes to human health resulting from spinal manipulation of
chiropractic subluxations via postulated neurological mechanisms. The lack of research
evidence to validate subluxation-based chiropractic care has resulted in considerable
debate about the identity and role of chiropractors within contemporary evidence-

based healthcare (Engel, Beirman & Grace 2016; Ernst & Gilbey 2010; Harvey 2016).

1.3.1.2 Contemporary role and identity of chiropractic internationally and in Australia
In contrast to the scientific uncertainty that remains regarding the provision of
chiropractic patient care founded upon the traditional chiropractic paradigm, the
chiropractic profession, primarily over the last 20 years, has developed national and
international chiropractic research agendas aimed at targeting recognised public
health domains associated with spine-related health and disease (French et al. 2017;
Rubinstein et al. 2014; Stuber, Bussiéres & Gotlib 2009). Common themes identified
within the research priorities developed by the chiropractic profession include
examination of the role of chiropractors within multidisciplinary care, how
chiropractors approach the management of recognised musculoskeletal burdens, and
the safety, effectiveness, and cost-effectiveness of chiropractic therapies. Additionally,
several profession-based consensus documents identify the broader public health role

of the profession as advocates of health promotion and disease prevention more
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generally (Evans, Williams & Perko 2008; Hawk et al. 2012; Johnson & Green 2009).

The role of chiropractors for the management of spine-related complaints has been
particularly emphasised by chiropractic representative organisations internationally
and in Australia. The World Federation of Chiropractic (WFC) is a global not-for-profit
organisation that exists ‘to support, empower, promote and advance chiropractors
and the chiropractic profession’ (World Federation of Chiropractic 2009a, para. 1). The
WEFC was admitted into official relations with the WHO as a non-governmental
organization in 1997 (Dynamic Chiropractic 1997); its members are 88 national
chiropractic professional associations. In 2005, after extensive stakeholder
consultation, a WFC taskforce report aimed to establish a public identity for
chiropractic as the ‘spinal health care experts in the healthcare system’ (World
Federation of Chiropractic 2005, p. 7). The WFC encouraged national chiropractic
associations’ implementation and alignment of such an identity by developing
communication programs aimed at both the public and the wider profession. Identity
statements contained in the report were designed to incorporate several aspects of
chiropractic patient care. They included providing care aimed at improving the
function of the neuromusculoskeletal system, providing a specialised approach to
patient assessment and care without the use of drugs and surgery, and providing care
founded on the best available research and clinical evidence, with an emphasis on the
relationship between the spine and the nervous system. Further, the report identified
chiropractors as highly qualified healthcare providers of manual treatments, exercise

instruction and patient education, utilising a patient-centred and biopsychosocial
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approach to patient care, and as healthcare professionals who collaborate with other

healthcare professionals (World Federation of Chiropractic 2005).

In Australia, the largest professional association representing Australian chiropractors,
with a membership of over 3000 practitioners, is the Australian Chiropractors
Association (ACA) (Australian Chiropractors Association 2019b). In alignment with WFC
precepts, the ACA has similarly identified chiropractic as a ‘drug and surgery free
modality of treatment concerned with the diagnosis, management and prevention of
mechanical disorders of the musculoskeletal system (spine); and the effects of these
disorders on the function of the nervous system and general health’ (Australian
Chiropractors Association 2019a, para. 1). Chiropractic Australia, the second largest
professional association representing chiropractors in Australia, with a membership of
approximately 1000 members, similarly identifies the role of chiropractors as “the non-

surgical spine and musculoskeletal care experts” (Chiropractic Australia 2015).

1.3.2 Chiropractic training and education in Australia

In further understanding the role of chiropractors within Australian healthcare, it is
essential to outline the educational standards required of both Australian and
internationally trained chiropractors in order to be accredited to practice within
Australia. Australian-trained chiropractors receive five years of public university
education and training at undergraduate or masters level or both (Council on
Chiropractic Education Australasia 2019). RMIT University and Central Queensland
University offer Bachelor of Health Science (Chiropractic) undergraduate programs
(three years) followed by a Master of Chiropractic postgraduate program (two years).

The Macquarie University program (Sydney, New South Wales [NSW]) offers a
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Bachelor of Chiropractic Science (three years) as the basis for entry into a Master of
Chiropractic program (two years). Murdoch University (Perth, Western Australia)
offers a double degree program of Bachelor of Chiropractic Science (three years) and

Bachelor of Clinical Chiropractic (two years).

The Australian Government has granted authority to the Council on Chiropractic
Education Australasia (CCEA) to accredit chiropractic programs in Australia, New
Zealand, and Asia and to recognise chiropractic training programs in other countries
accredited through affiliated chiropractic education councils (Council on Chiropractic
Education Australasia 2004). All chiropractors from accredited overseas programs must
pass a CCEA examination before being eligible for registration to practice in Australia.
CCEA competency standards cover a broad range of skills, knowledge and capabilities
that ensure that chiropractic graduates are competent to practise (Council on
Chiropractic Education Australasia 2017). Standards relate to patient assessment,
diagnostic decision-making, planning and implementation of patient care, disease
prevention, health management and professional scientific development. The CCEA
expects chiropractors to recognise their wider role and responsibilities in public health
practice within the Australian health system (Council on Chiropractic Education
Australasia 2004). As such, CCEA practice competency standards include performance
criteria that identify determinants of health, including psychological, biological,
cultural and social elements of health, and a demonstration of knowledge of the cause,
pathology, clinical features, history and prognosis of clinical findings associated with
public health priorities (Council on Chiropractic Education Australasia 2017). In

addition, CCEA-accredited chiropractic programs recognise and support the need for
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collaborative professional relationships with other healthcare providers, including for
disease prevention, health maintenance and for the management of chronic

conditions as appropriate (Council on Chiropractic Education Australasia 2017).

1.3.3 Chiropractic regulation and registration in Australia

An outline of the regulatory responsibilities of the chiropractic profession under
Australian government law provides further knowledge and understanding regarding
the role and obligations of chiropractors within Australian healthcare. All practising
Australian chiropractors are registered with and regulated by the Australian Health
Practitioner Regulation Agency (AHPRA) (Australian Health Practitioner Regulation
Agency 2019a). The Chiropractic Board of Australia is one of the 15 nationally
registered boards that works with AHPRA under a single National Registration and

Accreditation Scheme (Chiropractic Board of Australia 2018).

The primary objectives of the National Registration and Accreditation Scheme are to
ensure registered healthcare providers are suitably trained and qualified to keep the
public safe by practising according to the national code of conduct as well as
facilitating the provision of high-quality education and training (Australian Health
Practitioner Regulation Agency 2019b). As such, the functions of the Chiropractic
Board of Australia include the registration of chiropractors, the development of
standards (codes and guidelines), handling complaints and disciplinary hearings,
assessing chiropractors trained overseas who wish to practice in Australia, and
approving accreditation standards and programs of study. Accordingly, Australian
chiropractors are regulated under mandate to approach patient care and public health

issues in accordance with evidence-informed healthcare standards of practice and to
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work collaboratively with other healthcare providers when necessary.

To summarise this section, this thesis study draws upon an operationalised role of
chiropractors as university-trained, nationally registered healthcare providers who
provide evidence-based patient care for the diagnosis and management of
musculoskeletal disorders, including those associated with the spine, and who provide
guidance for health promotion and disease prevention. Accordingly, the next section
of this chapter outlines the wider significance of the use and delivery of chiropractic

patient care.

1.3.4 Trends in the use of chiropractors internationally and in Australia

Understanding the prevalence and characteristics of those who seek help from
chiropractors furthers understanding of the role of chiropractors within healthcare.
Research indicates that the use of chiropractors is substantial in many western
countries. For example, a cross-sectional analysis of US national health survey data
(n=42,525) found the lifetime and 12-month prevalence of use of chiropractic were
24% and 8.4%, respectively (Adams, Peng, Cramer, et al. 2017). In Great Britain, a
national survey of 1794 adults found 1.6% had used a chiropractor in the previous 12
months (Thomas & Coleman 2004). In Scandinavia, telephone surveys conducted in
Norway (n=1000) and Sweden (n=1001) found the proportions of adults who had ever

used chiropractic were 11% and 30% respectively (Hanssen et al. 2005).

In Australia, survey research also indicates the substantial utilisation of chiropractors.
In 2005, the Australian Bureau of Statistics (ABS) estimated 433,000 chiropractic
consultations occurred in Australia across two weeks (equating to approximately 11

million visits per year) and identified the profession as the most frequently consulted
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complementary healthcare provider in Australia (Australian Bureau of Statistics 2005).
In 2008, in a national survey of 1067 adults, it was estimated that users of
chiropractors averaged 8.4 visits, totalling approximately 19.1 million visits over the
previous 12 months (Xue et al. 2008). The study found that 16.1% of participants had
consulted a chiropractor at least once over the previous 12-month period. In 2015, an
online survey of a nationally representative sample of Australian chiropractors
estimated they managed around 21.3 million patient visits annually, based upon the

average number of patient visits reported (Adams, Lauche, et al. 2017).

Finally, a scoping review of the global literature reported the use of chiropractors
remained essentially constant between 1980 and 2015 (Beliveau et al. 2017). The
review further identified that overall lifetime utilisation of chiropractic was
approximately 22.2%, and the median 12-month usage of chiropractic was

approximately 9.1% internationally.

1.3.5 Sociodemographic features of those who use chiropractic in Australia

Previous researchers have studied the profile and sociodemographic characteristics of
people who seek help from Australian chiropractors. Findings suggest the typical user
of chiropractic services is female, middle-aged, well-educated and in secure
employment. For example, a telephone survey of 1067 Australian adults found most
people seeking help from chiropractors were Australian born, female, aged between
35 and 64 years, employed, and with a post-secondary school education (Xue et al.
2008). Another Australian survey of 486 users of chiropractic identified that 67.1% of
participating chiropractic patients were female, 45.1% were aged between 45—-64

years, and 65% reporting an annual pre-tax income above $40,000 (Brown et al. 2014).
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A study of 7,519 Australian medical patients who also consulted with chiropractors
found that users of chiropractic were, relative to non-users, more likely to be
Australian-born, have a GP located in a rural area, and less likely to be aged 55-76

years, on a pension, government benefit or unemployed (French, Densley, et al. 2013).

1.3.6 Health complaints and treatment common within Australian chiropractic

There is limited information regarding the use of Australian chiropractors specific to
headache and there is even less information regarding the headache management
they provide. A national population survey of the Australian public found back pain
(65.7%), neck pain (20.7%) and headache (9.3%) were the most common complaints
for which people consulted chiropractors (Xue et al. 2008). The study also found that
32.3% of respondents sought help from chiropractors for reasons of general health
and well-being. A cross-sectional survey of 486 patients systematically sampled from
100 chiropractic clinics across all Australian states and territories similarly found
musculoskeletal complaints (68.7%), general health (21.2%) and headache (5.5%) were
the three most common reasons for seeking help from chiropractors (Brown et al.

2014).

Research indicates that Australian chiropractic patient care primarily incorporates the
use of MTs — defined here as hands-on treatments, such as manipulation, mobilisation
and massage, applied to reduce pain and/or improve musculoskeletal function
(Woodward, Herring & Windsor 2000) — and the provision of general health and
lifestyle advice. For example, a recent national workforce survey of 2005 Australian
chiropractors found that chiropractors report providing treatment for a variety of

health complaints on an ‘often’ basis, with low back pain (axial) (94.7%), neck pain
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(axial) (96.3%), and headache disorders (87.2%) the most common (Adams, Lauche, et
al. 2017). While the study found the most common therapies employed by
chiropractors were spinal manipulation/mobilisation (82.2%), soft tissue therapies
(66.1%) and exercise therapies (49.3%), it did not identify the degree to which these
therapies were utilised for headache alone. The study also reported that chiropractors
on an ‘often’ basis conducted discussions on patient lifestyle factors, including physical
activity (84.9%) and diet/nutrition (50.5%), again without identifying the degree to
which these approaches were utilised for headache. Similarly, a study of 52 randomly
selected Australian chiropractors in clinical practice in the state of Victoria (4464
patient encounters) found 60% of all patient encounters were defined as
musculoskeletal (French, Charity, et al. 2013). The study found the most common
specific complaint areas were back pain (49.7%), neck pain (11.4%) and headaches
(2.9%), and MTs were the most frequently used treatment, followed by exercise

prescription, advice on posture, the use of heat, ice and nutritional supplements.

Overall, there is only limited information that exists suggesting that headache is a
common feature of chiropractic clinical practice. Limited information also suggests
that chiropractic patient care most often includes the use of MTs and health/lifestyle
advice, without specific knowledge about the care they provide for those with
headache. Accordingly, the next section of this chapter outlines the wider significance
of headache patient care, including a description of common recurrent headaches,
their pathophysiology in the context of MT treatment, and the personal and societal

burdens associated with recurrent headaches.
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1.4 The wider significance of headache care

Common recurrent headache disorders are a significant public health challenge.
Globally, tension-type headache and migraine are the most common recurrent primary
headaches (Vos et al. 2013). An estimated 3 billion people experienced a headache
disorder in 2016, with tension-type headache and migraine affecting around 1.89
billion and 1.04 billion people, respectively, and with women between 15-49 years, the
largest group affected (Stovner et al. 2018). From pooled studies, the global
prevalence of current tension-type headache and current migraine is estimated to be
38% and 10% in adults, respectively (Stovner et al. 2007). While less common,
cervicogenic headache is one of the most common recurrent secondary headaches and
is estimated to affect up to 4.1% of adults (Sjaastad & Bakketeig 2008; Sjaastad &

Fredriksen 2000).

The personal and societal burdens associated with tension-type headache and
migraine are substantial. Most notably, migraine is one of the top 10 causes of years
lived with disability (YLDs) according to the Global Burden of Disease (Vos et al. 2015).
For all neurological disorders, migraine is reported as the second-largest contributor to
disability-adjusted life years after stroke (Feigin et al. 2017). While there is less
personal burden associated with tension-type headache, the societal burden of
tension headache is substantial due to its higher overall prevalence and its impact on
work productivity (Rasmussen, Jensen & Olesen 1992; Schwartz, Stewart & Lipton

1997).

The substantial prevalence of headache disorders and their health impact on

individuals constitute a significant public health challenge. Consequently, the following
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section contains a review of the headache classification criteria utilised for the
diagnosis of recurrent headaches, both primary and secondary. This is followed by an
outline of the potential role of MTs in recurrent headache management, followed by a
description of the personal, economic and resource burden associated with common

recurrent headaches.

1.4.1 Classification of recurrent primary headaches

An examination of headache management and clinical headache populations requires
understanding of the criteria healthcare providers use to diagnose headache types.
The third edition of the International Classification of Headache Disorders (ICHD)
provides internationally recognised classification criteria for the diagnosis of headache
disorders (Headache Classification Committee of the International Headache Society
2018). Headache diagnosis is primarily established after careful questioning of the

patient regarding their headache characteristics, following ICHD criteria.

By definition, primary headache disorders occur in the absence of any other disorder
that might otherwise be the cause of the headache, while secondary headache
disorders occur in close temporal relation to another disorder recognised as a cause of
headache (Olesen 2005). This section outlines the ICHD diagnostic criteria for common

recurrent primary headaches that are the focus of the research in this thesis.

Tension-type headache

There are two commonly recognised types of tension-type headache: episodic tension-
type headache (frequent and infrequent subtypes) and chronic tension-type headache.
The ICHD diagnostic criteria for diagnosis of these tension-type headaches are

described below.
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Infrequent and frequent episodic tension headache

A classification of infrequent episodic tension-type headache requires headache
frequency of at least 10 episodes of headache occurring on less than one
day/month on average (less than 12 days/year), while a classification of
frequent episodic tension-type headache requires at least 10 episodes of
headache on 1-14 days/month on average for more than three months (at
least 12 and less than 180 days/year). In addition, classification of both of these
tension headache subtypes requires patient headache symptoms to fulfil the
following criteria B-D: ‘(B) headache lasting from 30 minutes to seven days; (C)
at least two of the following four characteristics: (1) bilateral location (2)
pressing or tightening (non-pulsating) quality (3) mild or moderate intensity (4)
not aggravated by routine physical activity such as walking or climbing stairs;
(D) both of the following: (1) no nausea or vomiting (2) no more than one of
photophobia or phonophobia; (E) and not better accounted for by another
ICHD-3 diagnosis’ (Headache Classification Committee of the International

Headache Society 2018, pp. 36-7).

Chronic tension-type headache

A classification of chronic tension-type is as follows: ‘(A) headache occurring on
average for greater than 3 months (180 days or more per year), fulfilling criteria
B—D: (B) lasting hours to days, or unremitting; (C) at least two of the following
four characteristics: (1) bilateral location; (2) pressing or tightening (non-
pulsating) quality; (3) mild or moderate intensity; (4) not aggravated by routine

physical activity such as walking or climbing stairs; (D) both of the following: (1)
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no more than one of photophobia, phonophobia or mild nausea; (2) neither
moderate or severe nausea nor vomiting; (E) and not better accounted for by
another ICHD-3 diagnosis’ (Headache Classification Committee of the

International Headache Society 2018, p. 37).

Migraine

There are three commonly recognised types of migraine: migraine without aura,

migraine with aura and chronic migraine. The ICHD diagnostic criteria for these

migraine subtypes are described below.

Migraine without aura (common migraine)

A classification of migraine without aura is as follows: ‘(A) at least five attacks fulfil
criteria B to D: (B) Headache attacks lasting 4—72 hours (when untreated or
unsuccessfully treated); (C) headache has at least two of the following four
characteristics: (1) unilateral location (2) pulsating quality (3) moderate or severe
pain intensity; (4) aggravation by or causing avoidance of routine physical activity
(e.g. walking or climbing stairs); and (D) during headache at least one of the
following: (1) nausea and/or vomiting (2) photophobia and phonophobia; (E) not
better accounted for by another ICHD-3 diagnosis’ (Headache Classification

Committee of the International Headache Society 2018, p. 19).

Migraine with aura

A classification of migraine with aura is as follows: ‘(A) at least two headache
attacks fulfil criteria B and C: (B) one or more of the following fully reversible aura
symptoms: (1) visual (2) sensory (3) speech and/or language (4) motor (5)

brainstem (6) retinal; (C) at least three of the following six characteristics: (1) at
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least one aura symptom spreads gradually over at least 5 minutes; (2) two or more
aura symptoms occur in succession; (3) each individual aura symptom lasts 5-60
minutes; (4) at least one aura symptom is unilateral; (5) at least one aura symptom
is positive; (6) the aura is accompanied, or followed within 60 minutes, by
headache; and (D) not better accounted for by another ICHD-3 diagnosis’
(Headache Classification Committee of the International Headache Society 2018, p.

20).

Chronic migraine

A classification of chronic migraine requires headache to occur on at least 15
days/month for more than three months, where migraine features occur on at
least eight days/month, and fulfil the following criteria: ‘(A) Headache (migraine-
like or tension-type like) on at least 15 days/month for more than 3 months, and
fulfils criteria B and C; (B) occurring in a patient who has had at least five attacks
fulfilling criteria B-D for Migraine without aura and/or criteria B and C for Migraine
with aura; (C) on at least 8 days/month for more than 3 months, fulfilling any of the
following: (1) criteria C and D for migraine without aura; (2) criteria B and C for
Migraine with aura; (3) believed by the patient to be migraine at onset and relieved
by a triptan or ergot derivative; (D) and not better accounted for by another ICHD-
3 diagnosis’ (Headache Classification Committee of the International Headache

Society 2018, p. 24).

1.4.2 Classification of recurrent secondary headaches
By definition, the diagnosis of a secondary headache disorder is applied if a new

headache occurs in close temporal relation to another disorder recognised to be a
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cause of headache (Olesen 2005). This section outlines the ICHD diagnostic criteria for
the common recurrent secondary headaches that are the focus of the research in this

thesis.

Cervicogenic headache

A classification criteria of cervicogenic headache is as follows: ‘(A) any headache
fulfilling criterion C; (B) clinical and/or imaging evidence of a disorder or lesion within
the cervical spine or soft tissues of the neck, known to be able to cause headache; (C)
evidence of causation demonstrated by at least two of the following: (1) headache has
developed in temporal relation to the onset of the cervical disorder or appearance of
the lesion; (2) headache has significantly improved or resolved in parallel with
improvement in or resolution of the cervical disorder or lesion; (3) cervical range of
motion is reduced and headache is made significantly worse by provocative
maneuvers; (4) headache is abolished following diagnostic blockade of a cervical
structure or its nerve supply; (D) not better accounted for by another ICHD-3 diagnosis’
(Headache Classification Committee of the International Headache Society 2018, pp.

150-1).

Medication-overuse headache

A classification of medication-overuse headache is provided where an individual with a
pre-existing primary headache develops a new headache in association with the
overuse of headache medications in circumstances where headache fulfils the
following criteria: ‘(A) headache occurring on 15 or more days per month in a patient
with a pre-existing headache disorder; (B) regular overuse for more than 3 months of

one or more drugs that can be taken for acute and/or symptomatic treatment of
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headache; (C) not better accounted for by another ICHD-3 diagnosis’ (Headache

Classification Committee of the International Headache Society 2018, p. 122).

1.4.3 Pathophysiology of recurrent headaches in the context of manual therapy

The previous section of this thesis (1.3) identified headache as a common feature of
chiropractic clinical practice and MTs as chiropractors’ most frequently utilised
approach to patient treatment. This section explores theorised pathophysiological pain
mechanisms associated with recurrent headaches and the significance of MT methods
for headache. A brief explanation of these pain mechanisms in relation to MT
treatment methods further substantiates the need for closer examination of

chiropractors’ headache patient care.

Tension-type headache pathophysiology

Research into the pathophysiology of headache disorders is ongoing and evidence
remains scarce regarding the role of MTs in reducing the burden of headache
disorders. Primary headaches, such as tension-type headache and migraine, are the
result of central nervous system dysfunction and considered to be genetically
determined and independent of another disorder or condition (Cutrer & Smith 2013;

Pietrobon & Moskowitz 2013; Russell 2007).

The origin of pain for tension-type headache appears to involve both peripheral and
central pathways resulting from central sensitisation — a nervous system condition
associated with the maintenance of chronic pain — due to prolonged peripheral input
from peripheral muscle tissues (Ashina, Bendtsen & Ashina 2012). As such, peripheral
activation of myofascial pain receptors (nociception) contribute to unfolding muscle

pain and acute episodes of tension-type headache. As muscle pain episodes reoccur,
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central nervous system sensitisation appears to lead to the progression of chronic
tension-type headache (Bendtsen et al. 2016). While more research is needed,
healthcare providers are advised to assess those with primary headaches for features
of central sensitisation, including reduced pressure pain thresholds and
hyperalgesia/allodynia (Arendt-Nielsen 2015; Nijs, Van Houdenhove & Oostendorp
2010). As such, treatment aimed at decreasing central sensitisation, including cognitive
and educational approaches, and treatment targeting the peripheral nervous system,
through the use of MTs, may be valuable (Fernandez-de-Las-Penas & Courtney 2014;
Nijs, Van Houdenhove & Oostendorp 2010). Scientific research continues to evaluate
the role of MTs in reducing nociceptive peripheral influence on the central nervous
system in those with tension-type headache (de Tommaso & Fernandez-de-las-Penas

2016; Fernandez-de-Las-Penas & Courtney 2014).

Migraine pathophysiology

Basic science and clinical research suggest migraine pain has a central origin involving
the cortex and brainstem (Coppola, Pierelli & Schoenen 2007; Lambert 2010). In
addition, indirect evidence suggests that migraine pain is influenced by peripheral
input from within cervical spine structures that cause sensitisation of trigeminal
nociceptive pathways (Levy 2010; Olesen et al. 2009). This latter mechanism may be
more common in those who experience increased migraine frequency associated with
underlying cervical spine dysfunction and neck pain (Ashina et al. 2015; Florencio et al.
2014; Ford et al. 2008). Despite this, there has been little research into whether
reduced neck pain or related musculoskeletal dysfunction lessens migraine symptoms.

Moreover, while the role of MTs in influencing the underlying musculoskeletal
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mechanisms associated with migraine have been postulated, including that pre-
existing cervical joint dysfunction contributes to an increase in migraine episodes
(Fernandez-de-las-Pefias, Cuadrado & Pareja 2006; Luedtke, Starke & May 2017), there

is limited evidence to support such hypotheses.

Cervicogenic headache pathophysiology

Some evidence suggests central mechanisms are required to generate cervicogenic
headache (Fernandez-de-Las-Penas & Courtney 2014; Vincent 2010b), while referred
pain from the cervical spine is generally accepted as the primary cause of cervicogenic

headache (Becker 2010). As Bogduk & Govind (2009) explained;

‘The mechanism underlying the pain involves convergence between cervical
and trigeminal afferents in the trigeminocervical nucleus [...] nociceptive
afferents from C1, 2 and 3 spinal nerves converge onto second-order neurons
that also receive afferents from adjacent spinal nerves and from the first
division of the trigeminal nerves, via the trigeminal nerve spinal tract’ (Bogduk

& Govind 2009, p. 959).

Upper cervical spine pain convergence refers to areas of the head innervated by
cervical spine nerves, while convergence with trigeminal afferents refers to the frontal,
parietal and orbital areas of the head (Chua et al. 2012). Knowledge regarding how
MTs influence underlying musculoskeletal mechanisms associated with cervicogenic

headache remains sparse (Haldeman & Dagenais 2010; Zito, Jull & Story 2006).
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1.4.4 The prevalence and burden of recurrent headaches in Australia and
internationally

In light of the substantial use of chiropractors for headache management worldwide,
the following section provides a more detailed outline of the prevalence, health

burden and economic costs associated with common recurrent headaches.

Tension-type headache

Tension-type headache is reported to be the most common symptomatic condition
globally (Vos et al. 2013). The global adult prevalence of current tension-type
headache is approximately 40% (Jensen & Stovner 2008; Stovner et al. 2007), with a 1-
year prevalences reported between 20% — 38% in the US and Asia and up to 80% in
parts of Europe (Schwartz et al. 1998; Stovner et al. 2007). In a 12-year general
population study set in Denmark, the lifetime prevalence of tension-type headache
was reported to be 78%, with the majority (59%) experiencing infrequent episodic
tension headache (Lyngberg et al. 2005a). The peak age for tension headache is
reported to be 30—39 years, with a female preponderance (Lyngberg et al. 20053;
Schwaiger et al. 2009). Schwaiger et al. (2009) found that 47% of those with chronic
tension-type headache experienced remission, while 12% of those with episodic
tension-type headache went on to experience chronic tension headache. Chronic
tension-type headache is estimated to affect 2-5% of the global population (Stovner et
al. 2007; Yu & Han 2014). In the US, the one-year prevalence of chronic tension-type

headache was estimated at 2.2%—-2.6% (Schramm et al. 2013; Schwartz et al. 1998).

While tension-type headaches are less severe than migraines, the total impact of

tension headache is reported to be greater when headache frequency is taken into
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account (Abu Bakar et al. 2015; Stovner et al. 2007). Chronic tension-type headache
evolves from an increase in the frequency of episodic tension headache (Headache
Classification Committee of the International Headache Society 2018). Compared to
infrequent or episodic tension-type headache, chronic tension headache causes far
greater health burden (Silva Jr et al. 2004; Stovner et al. 2007), including increased
psychiatric comorbidity, such as anxiety and depression (da Silva Jr et al. 2010; Holroyd
et al. 2000). Uncertainty remains regarding the exact relationship between headaches
and psychiatric comorbidity; some studies suggest a dose—response relationship,
meaning higher psychiatric comorbidity occurs with increased headache frequency,
while other studies suggest that psychiatric comorbidities lead to more frequent

tension headache episodes and severity (Bergman-Bock 2017).

Migraine

While less common than tension-type headache, the prevalence of migraine is
substantial. Migraine is reported to affect 17% of women and 6% of men in the US
(Lipton et al. 2007) and over 17% of women and 8% of men in Europe (Schramm et al.
2013; Stovner & Andree 2010). The cumulative lifetime incidence for migraine was
found to be 43% for women and 18% for men (Stewart et al. 2008). Based on
information collected for the 2016 Global Burden of Disease study, a recent
whitepaper report estimated that up to 4.9 million Australians are likely to experience
migraine, with an estimated 7.6% experiencing chronic migraine (Deloitte Access

Economics 2018).

The peak prevalence of migraine occurs between the ages of 18 and 44 years (Lipton

et al. 2007; Smitherman et al. 2013) and is more common in Caucasians and African
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Americans than in Asians (Burch, Rizzoli & Loder 2018). Migraine is also more common
in vulnerable socio-economic populations, with prevalence increasing as household
income decreases (Stewart, Roy & Lipton 2013; Winter et al. 2012). Accordingly, a
higher migraine burden is reported in those without health insurance, unemployed
and part-time workers (Blumenfeld et al. 2011; Buse et al. 2010). Each year, an
estimated 2.5% of people with episodic migraine develop chronic migraine (Scher et al.
1998). The global prevalence of chronic migraine is estimated at 0.9%—-5.1% (Natoli et
al. 2009). A 1-year longitudinal study found that 7.6% of participants with episodic
migraine experienced at least one period in which headache frequency would meet a

diagnosis of chronic migraine (Serrano et al. 2017).

Migraine is associated with significant health burden. As noted earlier, when
calculating the severity and prevalence of health loss as YLD, migraine is in the top 10
causes globally (Vos et al. 2015). As with tension-type headache, the level of disability
associated with migraine increases with headache chronicity (Antonaci et al. 2011;
Buse et al. 2013). For example, a study conducted across five European countries
(France, Spain, Italy, UK and Germany) found chronic migraine caused a higher level of
disability than episodic migraine, primarily due to the increased incidence of
psychiatric disorders such as anxiety and depression (Bloudek et al. 2012). A large
cross-sectional general population survey of European adults found the probability of
comorbid anxiety and depression in people with migraine was 19% and 7%,
respectively (Lampl et al. 2016). While further research is needed to understand the
relationship between migraine and other health conditions, migraine is also associated

with increased incidences of ischemic stroke, hypertension and hyperlipidemia
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(Barbanti et al. 2010; Tietjen et al. 2007; Wang, Chen & Fuh 2010) and obesity (Bigal &

Lipton 2006).

Medication overuse headache

As noted earlier, MOH is the result of the excessive use of acute symptomatic
headache medications — analgesics, ergotamines, opioids, triptans and non-steroidal
anti-inflammatory medications (Colas et al. 2004; Couch 2011; Diener & Limmroth
2004) —in people with pre-existing primary headaches (Peck, Roland & Smitherman
2018). Some evidence suggests MOH is more likely in people who are not seeking
appropriate headache management, are poorly educated about their headache
diagnosis, or exhibit excessive headache avoidance behaviours due to a heightened
fear of experiencing headaches (Peck, Roland & Smitherman 2018). While affecting
approximately 2% of adults, MOH is most common in those with chronic migraine
(Stovner & Andree 2010; Westergaard et al. 2014). Similar to other chronic headaches,
MOH is associated with increased anxiety and depression (Bendtsen et al. 2014) and a
substantial increase in overall health burden (Raggi et al. 2015). While there is no
evidence that MOH is responsive to MT-based treatment, all healthcare providers
engaged in headache management have a responsibility to identify people who
experience additional headaches as a result of the overuse of headache medications

(Tepper 2012).

Cervicogenic headache
Few studies of the epidemiology of cervicogenic headache have been conducted.
Findings suggest cervicogenic headache is one of the most common secondary

headache disorders, with an adult lifetime prevalence of between 0.17%—4.6%
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(Knackstedt et al. 2010; Nilsson 1995; Pereira Montero et al. 1996; Sjaastad &

Bakketeig 2008).

There is conflicting evidence regarding the prevalences of cervicogenic headache in
females and males (Knackstedt et al. 2010; Sjaastad & Bakketeig 2008; Vincent & Luna
1999). Limited evidence suggests the age of onset for cervicogenic headache is most
often between 22 and 33 years (Knackstedt et al. 2010; Sjaastad & Bakketeig 2008),
with onset common after whiplash (Drottning, Staff & Sjaastad 2002; Sjaastad,
Fredriksen & Bakketeig 2009). While there is no definitive research on the prevalence
of a chronic form of cervicogenic headache (i.e., 15 or more headache days per
month), a general population study conducted in Norway identified the mean long-
term duration of recurrent cervicogenic headache as approximately eight years

(Knackstedt et al. 2010).

Information on the overall burden and disability associated with cervicogenic
headache is also limited. When measuring overall health status using the short-form
36 questionnaire (SF-36), it was found that people with cervicogenic headache had
significantly worse physical functioning scores and slightly worse bodily pain scores
than those with migraine or tension-type headache (Suijlekom et al. 2003). Similar to
primary headaches, pain severity, headache frequency and depressive symptoms may
be significant determinants of disability in people with cervicogenic headache

(Gesztelyi & Bereczki 2006).

1.4.5 Economic burden of recurrent headaches in Australia and internationally
Recurrent headache disorders cause substantial economic impact, including both

indirect and direct costs. Indirect costs are associated with the reduced work
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performance and lost workdays of people with headaches (Stovner & Hagen 2006).
Direct costs are associated with headache-related health care utilisation and the use of
headache medications (Edmeads & Mackell 2002). The following information from
Australia, Europe and the US provides insights into the significant indirect and direct
costs of recurrent headaches. An understanding of the financial costs of headaches to

society reinforces the need to examine their management, including by chiropractors.

Indirect and direct costs associated with recurrent headache disorders

Research into the economic costs associated with recurrent headaches has most often
focused on migraine, because the associated indirect and direct costs are the largest.
Little information is available for the economic costs associated with tension-type
headache, while no information is available regarding the economic burden of

cervicogenic headache.

In Europe, indirect costs make up the majority of the total economic burden associated
with headaches (Stovner & Andree 2008). In a cross-sectional study conducted across
eight European countries, the total annual cost of headache amongst adults aged 18—
65 years was estimated at 173 billion euro, including costs of 111 billion euro (64%),
21 billion euro (12%) and 37 billion euro (21%) for migraine, tension-type headache
and MOH, respectively (Linde et al. 2012). The same study found that 93% of the costs
associated with migraine were indirect costs, with annual mean per-person costs
primarily attributed to reduced productivity (765 euro) and absenteeism (371 euro).
Similarly, the study found indirect costs for tension-type headache accounted for 92%
of the financial burden, with annual mean per-person costs attributed mainly to

reduced productivity (173 euro) and absenteeism (105 euro).
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In comparison, a recent cross-sectional US study found that indirect costs per person
per year were less than direct costs for those with migraine (Messali et al. 2016). The
study estimated indirect and direct costs for people with chronic migraine of $3300
and $4943, respectively, and $943 and $1705 for episodic migraine, respectively. The
same study found high proportions of the direct costs associated with migraine were
attributed to pharmaceutical use for people with chronic migraine (80%) and with
episodic migraine (70%). Utilising comparable international data, indirect and direct
(health system) costs for migraine were calculated to be $16.3 billion and $14.3 billion,
respectively, in Australia each year (Deloitte Access Economics 2018). The report
further estimated that migraine-related absenteeism per person per annum was 5.2

days for those with chronic migraine and 2.8 days for those with episodic migraine.

Migraine is the most frequent cause of headache-related healthcare consultation in
the US, Europe and Western Pacific countries such as Australia (World Health
Organization 2011). In the US, it was estimated that migraine accounted for
approximately one million emergency room (ER) visits at the cost of approximately
$700 million, and 22 million hospital outpatient visits at the cost of approximately $3.2
billion (Insinga, Ng-Mak & Hanson 2011). Overall, consultation rates, including
specialist consultation, are reported to increase as patient headache frequency
increases regardless of headache type (Lyngberg et al. 2005b). Consequently, direct
healthcare costs associated with chronic headache are higher than for episodic
headache (Bloudek et al. 2012; Sanderson et al. 2013). In an analysis of data from the
International Burden of Migraine Study across the US, Canada, Germany, France, UK

and Australia, the highest levels of hospitalisation for headache were found to occur in
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Canada and Australia (Sanderson et al. 2013). The cost of GP consultations for
migraine in Australia was estimated at $63.5 million (Britt H et al. 2016), and the costs
associated with migraine-related specialist consultation and diagnostic testing in
Australia were estimated at $5.6 billion per year (Deloitte Access Economics 2018)

when calculated from comparable European data (Bloudek et al. 2012).

1.5. The Australian healthcare system in the context of chiropractors

This section provides a brief outline of the wider Australian healthcare system,
including a brief overview of the cost-sharing arrangements that exist between the
government, health insurers and health consumers. This information contextualises
chiropractors within the organisational framework of Australian healthcare and the
factors that influence public access to healthcare providers, including chiropractors, for

headache management in Australia.

Health care costs in Australia are covered by individuals as well as public and private
sectors. In 2016—17, Australian health expenditure was $180.7 billion, or 10% of gross
domestic product (Australian Institute of Health and Welfare 2018). Of this, $124
billion was funded by the Australian Government and $56.5 billion by non-government
sources, including $30 billion by private individuals and $21.7 billion from private
health insurance. The Australian Government subsidises healthcare costs for Australian
citizens under the Medicare scheme. Medicare covers costs associated with a range of
healthcare services, including hospital care (including accommodation and theatre
costs) as well as medical doctors and medical investigations (Australian Government
Department of Human Services 2019). Australian GPs are the primary care

gatekeepers; accordingly, GPs often coordinate patient care within the healthcare
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system, including the referral of patients to hospitals, medical specialists or to allied

health and CAM providers.

Private health insurance provides cover for healthcare costs that may not be covered
under Medicare. This includes costs associated with private hospital care (hospital
policies), medical consultation and related diagnostic testing, as well non-medical
health services (ancillary policies), inclusive of chiropractic services (Australian
Government Department of Health 2019). Chiropractors are recognised as primary
health care providers within the Australian health system. The AIHW describes primary
healthcare providers as those associated with a person’s first point of contact where a
person does not routinely need a referral, including medical and dental providers,
nurses, pharmacists, physiotherapists, dietitians and chiropractors (Australian Institute
of Health and Welfare 2016). The vast majority of chiropractic healthcare services are
paid for by consumers, identified as ‘out-of-pocket expenses’, and by private health
insurance. In addition, Medicare rebates are made available for a limited number of
consultations with eligible healthcare providers, including chiropractors, when referred
by a medical doctor under a Chronic Disease Management Plan (The Australian
Government. Department of Health 2014). A chronic condition is defined as one that
has existed for more than six months, for example asthma, cancer, cardiovascular

disease, diabetes, stroke and musculoskeletal-related conditions.

1.5.1 Overview of headache care providers and treatment in Australia
In Australia, people with headache can seek help from a range of healthcare providers.
In addition, chiropractors may collaborate with different healthcare providers when

managing those with headache. This section therefore outlines the common headache
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providers and treatments utilised in Australia for the management of headache
disorders. For the purposes of this thesis, these headache providers are categorised

into the following broad categories.

(1) Medical providers: healthcare professionals educated at medical schools and
specialty colleges who are regulated and accredited by the Australian Medical Council
(Australian Medical Council 2018). A practising medical doctor receives registration
under categories including general and specialist registration groupings (Medical Board
of Australia 2014). As such, GPs, neurologists and emergency care doctors are included

under the terminology of ‘medical provider’ or ‘medical practitioner’ herein.

(2) Allied health providers: healthcare professionals identified as allied health are
those traditionally associated with working closely with the medical profession,
including pharmacists, physiotherapists and psychologists (Mazzotta 2016; Murad,

Chatterley & Guirguis 2014; Verma, Paterson & Medves 2006).

(3) CAM providers: In Australia, the classification of acupuncturists, osteopaths and
chiropractors as allied health or CAM remains unclear and varies depending on
government institutions (Australian Government. Department of Health 2013;
Australian Institute of Health and Welfare 2012), representative stakeholder
organisations (Allied Health Professions Australia 2017) and the research literature
(Xue et al. 2007; Zhang et al. 2007). Herein, these providers are identified under the
umbrella term of CAM as identified by the WHO (World Health Organization 2014) and
the Australian Medical Association; the latter describes CAM as a wide range of
treatments and therapies, including acupuncture, chiropractic, osteopathy and

naturopathy, not considered to be part of conventional medicine (Australian Medical
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Association 2018).

1.5.2 Medical providers of headache management

General practitioners

As noted earlier, within the Australian healthcare system, GPs are the principal first
point of contact for health consumers (Australian Bureau of Statistics 2017). GPs
typically provide patients with the initial diagnosis of their headache and make
decisions about headache treatment, patient referral or the need for further clinical
investigations (Ridsdale et al. 2007). Headache disorders are one of the most common
health problems presented to GPs in Australia and many other Western countries
(Britt H et al. 2016; Latinovic, Gulliford & Ridsdale 2006; McCrone et al. 2011; Stark,
Valenti & Miller 2007). A cross-sectional survey conducted across the US, Canada,
Germany, France, UK and Australia found Australia had the highest proportion of
primary care provider visits for headache over the previous three months (Sanderson
et al. 2013). A sub-study conducted within the Australian Bettering the Evaluation and
Care of Health (BEACH) program, a continuous national study of Australian GP activity
(Family Medicine Research Centre 2016), found 11.5% of patients attending 191

Australian GPs had been diagnosed with migraine (Stark, Valenti & Miller 2007).

Headache medications commonly prescribed by GPs aim to reduce acute headache
pain or to prevent future headaches. In Australia, GP-prescribed paracetamol, codeine
and ibuprofen are the most common headache medications for the treatment of acute
headaches (Charles & Britt 2005). Another Australian BEACH study identified that
79.3% of migraine patients were currently using acute migraine medications, while

only 8.3% were taking preventative migraine medications (Stark, Valenti & Miller
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2007). The study found that acute medications that were most often prescribed for
less severe cases of migraine included simple analgesics or non-steroidal anti-
inflammatory drugs (NSAIDs), while triptans and ergotamines were used for more
severe and resistant cases, while beta-blockers and anticonvulsants were most

commonly prescribed for migraine prevention.

Neurologists

Secondary care is medical care typically provided by a specialist upon referral by a GP
in circumstances where more specialised knowledge, skill or equipment is needed. The
Australian Department of Health defines neurology practice as that which ‘involves the
diagnosis and management of diseases affecting the central, peripheral and autonomic
nervous systems and muscles’ (Australian Government. Department of Health 2016,
para. 1). Accordingly, neurologists are specialist medical doctors primarily involved in
the diagnosis and treatment of conditions associated with the nervous system,
including headache disorders. Neurologists receive headache-related referrals from
GPs, particularly when patients have been less responsive to GP medical management
and if advanced medical evaluation and clinical testing is needed for complex

headache presentations (Ridsdale et al. 2007; Tedeschi, Russo & Tessitore 2012).

Headache patient referral from GPs to neurologists appears to be common in
Australia. A study utilising information taken from 602,100 GP encounters across 6021
practices found GPs referred 11.4% of headache patient encounters, most often to
neurologists and physiotherapists (Charles & Britt 2005). It has been estimated from
UK data (Bloudek et al. 2012) that Australians with episodic migraine visit a neurologist

or headache specialist approximately 0.4 times per year on average, while those with
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chronic migraine visit a neurologist or headache specialist 1.7 times per year (Deloitte
Access Economics 2018). More generally, the use of neurologists for headache is
common. An international study found that neurologists are typically the second or
third most common headache provider utilised in many Western countries, including

Australia (Sanderson et al. 2013).

Beyond the prescription of acute and preventative headache medications, a range of
specialist interventional treatments is utilised by neurologists, and other pain
specialists, for headache. In Western countries, such treatments can include the use of
occipital nerve blocks, a local anaesthetic injection administered in the upper neck for
the treatment of migraine, cluster headache and cervicogenic headache (Moriggl &
Greher 2018; Tang et al. 2017). Localised steroid injections can also be used either
independently or in addition to the use of greater occipital nerve blocks for headache
treatment (Kingston & Dodick 2018). Treatment of chronic headaches can also include
the use of Anabotulinum A (Botox) intramuscular injections directed at specific head
and neck areas (Lipton et al. 2016). More recently, calcitonin gene-related peptide
injections have also been utilised for the prevention of migraine and cluster headache

(Sun-Edelstein & Rapoport 2016).

Emergency departments

Emergency departments (EDs) are resourced with laboratory and imaging facilities
sometimes needed for the assessment of those with more urgent or more complex
headache presentations. Accordingly, headache patients with more severe headache
pain, or headache symptoms are related to serious and potentially life-threatening

underlying pathology, are more likely to attend EDs (Edlow et al. 2009; Goldstein et al.
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2006). For example, in an Australian study of acute headache patients who attended
hospital ERs in Queensland, a computed tomography head scan was utilised in 38% of
cases and lumbar puncture in 4.7% of cases where serious underlying pathology was
suspected (Chu et al. 2017). The same study found the median ED length of stay was
3.1 hours, after which the majority of patients were either discharged (57%) or

admitted to the short-stay unit before discharge (23%).

The AIHW 2016—17 report on Australian ED care found headache was in the top 20
most common principal diagnoses for patients who were subsequently admitted to the
hospital (Australian Institute of Health and Welfare 2017). Migraine symptomes, in
particular, are the most common reason for attending hospital ERs for headache
management (Cheng et al. 2016; Chu et al. 2017; Goldstein et al. 2006). An
international study utilising a web-based survey of 16,663 adults who experience
migraine found approximately 38% of those with chronic migraine and 27% of those
with episodic migraine had visited a hospital ER over the previous three months in
Australia (Sanderson et al. 2013). A study conducted within two Australian hospital ERs
found paracetamol, NSAIDs and dopamine antagonists were the most common

treatments provided for those who presented with migraine (Cheng et al. 2016).

1.5.3 Allied health providers

Beyond the headache management provided within conventional medical settings,
several allied healthcare providers are engaged in headache patient care in Australia.
This section provides a brief description of allied health providers who often provide
care for those with headache, including pharmacists, physiotherapists and

psychologists.
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Pharmacists

Australian-trained pharmacists are university-educated (Marriott et al. 2008) and
nationally registered healthcare providers under AHPRA (Pharmacy Board of Australia
2019). The Pharmaceutical Society of Australia describes the role of Australian
pharmacists as preparing or supervising the dispensing of medicines and providing
advice on medicines to other healthcare professionals and the public with regard to
their use and safety (Pharmaceutical Society of Australia 2018). Australian pharmacists
provide both prescription and over-the-counter medications to alleviate the symptoms
of headache (Brooker 2018). Beyond pharmaceutical treatments, pharmacists also
assist people with headache disorders by providing advice and information to assist

with headache prevention (Giaccone et al. 2014).

Physiotherapists

Australian-trained physiotherapists are university or college educated (Australian
Physiotherapy Council 2017) and nationally registered under AHPRA (Physiotherapy
Board of Australia 2019). The Australian Physiotherapy Association (APA), which has
over 26,000 members, describes physiotherapists as primary contact practitioners who
help people ‘recover from injury, reduce pain and stiffness, increase mobility and
prevent further injury’ (Australian Physiotherapy Association 2019b, para. 1).
Treatment methods commonly utilised by Australian physiotherapists include exercise
programs, joint manipulation and mobilisation, soft tissue mobilisation (massage),

acupuncture and dry needling (Australian Physiotherapy Association 2019b).

The APA identifies headache as one of the key complaints managed by the profession

(Australian Physiotherapy Association 2019a). Physiotherapists are more likely to treat
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patients with headaches when cervical spine musculoskeletal pain and dysfunction are
contributing factors (Luedtke, Boissonnault, et al. 2016; Zito, Jull & Story 2006). In a
study of 274 Australian physiotherapy patients across NSW and Western Australia,
musculoskeletal conditions, including those associated with neck pain, were the most
commonly reported reasons for physiotherapy consultation (Hush et al. 2012).
Another Australian study found the most common treatment approaches utilised by
physiotherapists for headache management were cervical spine mobilisation (84.7%),
spinal manipulation (42.1%), soft tissue massage (35.6%), postural education (30.2%)
and muscle stretching (29.2%) (Grant & Niere 2000). Low to moderate-quality
evidence suggests MTs, including those utilised by physiotherapists, are effective for
the prevention of tension-type headache (Luedtke, Allers, et al. 2016; Mesa-Jiménez et

al. 2015) and cervicogenic headache (Racicki et al. 2013).

Psychologists

Australian-trained psychologists have university degrees (Scott, Pachana & Sofronoff
2011) and are nationally registered healthcare providers under AHPRA (Psychology
Board of Australia 2019). The Australian Psychological Society (APS), which has over
24,000 members, describes the goal of psychology as ‘not just to study human thinking
and behaviour, but to put that knowledge into practice, to help people, communities,
and society in general to solve day-to-day problems and improve quality of life’

(Australian Psychological Society 2019, para. 3).

The APS identifies the importance of psycho-behavioural treatments for the
management of people with headache disorders (Australian Psychological Society

2016). Psychologists have been incorporated into interdisciplinary headache
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management teams to assist with behavioural aspects of headache patient care,
particularly for those with more complex and refractory headache presentations
(Barton et al. 2014). Psychotherapies such as electromyography (EMG) biofeedback,
cognitive behavioural therapy (CBT) and relaxation training can be valuable in the
management of headache pain (Lee, Lee, et al. 2019; Penzien et al. 2015). In addition,
psychologists provide care for people who experience headache-related psychiatric
comorbidities, such as anxiety and depression (Jensen et al. 2010; Seng et al. 2014).
Treatment guidelines provide strong recommendations for the effectiveness of
psycho-behavioural therapies such as EMG biofeedback (level A recommendations)
and CBT and relaxation training (level B recommendations) for the prevention of

tension-type headache (Bendtsen et al. 2010).

1.5.4 Complementary and alternative medicine providers
Australians experiencing headache can seek help from a range of CAM providers. This
section gives a brief description of several Australian CAM providers, including

chiropractors, who commonly provide care for people with headache.

Acupuncturists

Australian-trained acupuncturists are educated in universities and private colleges
(Zheng 2014) and nationally registered under AHPRA (Chinese Medicine Board of
Australia 2019). The Australian Acupuncture and Chinese Medicine Association
describes acupuncture as a treatment that ‘involves the insertion of fine, sterile, single
use disposable needles into specific sites (acupuncture points) along the body’s energy

pathways (meridians) to clear energy blockages and encourage the normal flow of
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energy, or Qi through the body’ (Australian Acupuncture and Chinese Medicine

Association 2019, para. 2).

International studies show the popularity of acupuncture for the management of
headache disorders in many Western countries (Kristoffersen et al. 2012; MacPherson,
Sinclair-Lian & Thomas 2006; Wells et al. 2011). A global headache report compiled in
collaboration with the WHO identified acupuncture as one of the three most
frequently used CAM therapies for the management of headache disorders worldwide
(World Health Organization 2011). Variable-quality evidence suggests acupuncture
helps prevent tension-type headaches (Davis et al. 2008; Linde, Allais, Brinkhaus, Fei,
Mehring, Shin, et al. 2016; Sun & Gan 2008) and migraine (Facco et al. 2008; Linde,
Allais, Brinkhaus, Fei, Mehring, Vertosick, et al. 2016; Xu et al. 2018). International
headache treatment guidelines recommend acupuncture (Level C recommendation)

for the prevention of tension-type headache (Bendtsen et al. 2010).

Naturopaths and herbalists

Australian naturopaths and herbalists are not government-registered professions
under AHPRA and are largely self-regulated. These providers commonly provide
dietary and lifestyle advice, as well as guidance on the use of herbs and other
nutritional supplements (Bensoussan et al. 2004; Smith et al. 2005). A national
workforce survey of Australian CAM providers found 45% of naturopaths had a
bachelor’s degree or postgraduate qualification and 66.8% had qualifications up to
advanced diploma level, while herbalists most often had a bachelor’s degree (53%) or

postgraduate qualification (28%) (Steel et al. 2018).
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Some information suggests that the use of naturopaths and herbalists for headache is
common. The WHO global headache report identified naturopathy as the third most
frequently used CAM therapy for the management of headache disorders worldwide
(World Health Organization 2011). A national US survey found that the prevalence of
herbal therapy use amongst people with migraine and other severe headaches was
46.9% in the preceding 12 months (Rhee & Harris 2018). While headache treatment
guidelines recommend particular herbs and dietary supplements for the prevention of
episodic migraine (Holland et al. 2012), little is known about how naturopaths and

herbalists employ such herbs and dietary supplements for headache.

Osteopaths

Australian-trained osteopaths are university educated (Vaughan, MacFarlane &
Florentine 2014) and nationally registered under AHPRA (Osteopathy Board of
Australia 2019). Osteopathy Australia is the largest professional representative body
for Australian osteopaths reporting almost 2000 members and representation for 85%
of Australian registered osteopaths (Osteopthy Australia 2018). Osteopathy Australia
describes osteopaths as offering ‘patient-centred approaches to healthcare and
functional improvement which recognise the vital link between the structure of the
body and the way it functions’ with a focus on ‘on how the skeleton, joints, muscles,
nerves, circulation, connective tissue and internal organs function as a holistic unit’

(Osteopathy Australia 2019, para. 2).

A survey of Australian osteopaths found their most-utilised therapeutic approach was
MT, including soft tissue (71%), joint articulation (57%) and high-velocity manipulation

(51%) (Orrock 2009). Limited variable quality evidence suggest MTs utilised by
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osteopaths are effective for preventing migraine (Cerritelli et al. 2015; Triggian &
Giannott 2013) and reducing headache-related comorbidity (D'lppolito, Tramontano &

Buzzi 2017).

Massage therapists

Australian-trained massage therapists are educated in private colleges, typically to
diploma or advanced diploma level (Australian Bureau of Statistics 2016), and are
largely self-regulated. A recent national study of Australian massage therapists found
musculoskeletal conditions (79%), general health and well-being (72.7%) and pain
management (63.1%) were the most commonly identified practice areas of interest
(Steel et al. 2017). In Australia, the Association of Massage Therapists describes the
range of soft tissue modalities commonly utilised by massage therapists as including
therapeutic, relaxation, remedial and sports techniques (Association of Massage

Therapists).

Limited variable quality clinical research suggests massage is helpful for the prevention
of tension-type headache and migraine (Lawler & Cameron 2006; Moraska et al. 2015;
Youssef & Shanb 2013). International headache treatment guidelines recommend
(level C recommendation) for massage therapy for the prevention of tension-type

headache (Bendtsen et al. 2010).

Chiropractors

Australian-trained chiropractors are university educated (Council on Chiropractic
Education Australasia 2004) and are nationally registered under AHPRA (Australian
Health Practitioner Regulation Agency 2019a). As outlined in section 1.3, the ACA

identifies chiropractors as health professionals concerned with ‘the diagnosis,
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management and prevention of mechanical disorders of the musculoskeletal system,
and the effects of these disorders on the function of the nervous system and general
health’ (Australian Chiropractors Association 2019a, para. 1). MTs, patient education
and lifestyle advice are chiropractors’ most common approaches to patient
management (Adams, Lauche, et al. 2017). Low to moderate-quality evidence suggests
MTs, including those utilised by chiropractors, help prevent tension -type headache
(Posadzki & Ernst 2012) and cervicogenic headache (Chaibi & Russell 2012; Racicki et
al. 2013). Preliminary clinical evidence suggests chiropractic MTs help prevent

migraine (Chaibi, Tuchin & Russell 2011; Rist et al. 2019).

1.6 Treatment guidelines for the prevention of recurrent headaches

The aim of headache prevention is to decrease the frequency, severity and duration of
future headache episodes and to improve function and decrease headache-related
disability (Lipton & Silberstein 2015). As outlined, nationally registered healthcare
providers, such as chiropractors, have a professional and regulatory obligation to
provide headache patients with evidence-based information and treatment to reduce
headache pain (see section 1.3). Accordingly, headache treatment guidelines
summarise the current clinical research for the management of those with headache.
This section outlines the recommendations of headache treatment guidelines for the

common recurrent headaches that are the focus of this thesis.

1.6.1 Migraine
The American Academy of Neurology and the American Headache Society publish
treatment guidelines for the pharmaceutical prevention of migraine (Silberstein et al.

2012). These guidelines report strong evidence for epilepsy drugs (Level A
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recommendation), beta-blockers (Level A recommendation), sodium channel drugs
(Level A recommendation), frovatriptan (for menstrual migraine; Level A
recommendation), anti-depressants and triptans (level B recommendations). These
recommendations are similar to those in other international pharmaceutical headache
treatment guidelines (Pringsheim et al. 2012). An update of the American Academy of
Neurology guidelines that is inclusive of complementary treatments provides
additional recommendations for over-the-counter herbs and vitamin supplements for
the prevention of migraine (Holland et al. 2012). It includes recommendations for the
use of butterbur (Level A recommendation), feverfew (Level B recommendation),
magnesium and riboflavin (Level B recommendations). Chiropractic-based guidelines
for the treatment of migraine recommend MTs, including spinal manipulation and
massage, for episodic or chronic migraine at the time of writing (Bryans et al. 2011).
Importantly, there is no definitive guidance as to which individuals may benefit most

from particular preventive treatments for migraine and in what circumstances.

1.6.2 Tension-type headache

While tricyclic antidepressants remain the drug of first choice for the prevention of
tension-type headache, clinical studies report only modest preventative benefits
(Jackson et al. 2017). As such, treatment guidelines recommend that non-drug
therapeutic approaches be considered initially for tension-type headache. For
example, the European Federation of Neurological Societies tension headache
guidelines recommend non-drug therapies, including EMG biofeedback (Level A
recommendation), CBT and relaxation training (Level B recommendation), physical
therapy (including massage) and acupuncture (Level C recommendation) (Bendtsen et

al. 2010). International guidelines for the non-pharmacological management of
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persistent headaches associated with neck pain advise the use of low-load endurance
cranio-cervical and cervico-scapular exercises as well as multimodal MTs
(mobilisation/manipulation) for tension-type headache (C6té et al. 2019). Chiropractic-
based guidelines for the treatment of tension-type headache recommend low-load
cranio-cervical mobilisation for those with episodic or chronic tension-type headaches,
while recommendations could not be made for the use of spinal manipulation for the
treatment of chronic tension-type headache at the time of writing (Bryans et al. 2011).
No definitive guidelines outline which individuals with tension headache would benefit

most from preventive treatments and in what circumstances.

1.6.3 Cervicogenic headache

To date, there have been no published clinical trials of the effectiveness of
pharmaceutical treatments for the prevention of cervicogenic headache. As a result,
while individuals may often take analgesics or anti-inflammatory drugs for cervicogenic
headache (Haldeman & Dagenais 2001), no drugs are currently recommended as
effective for the management of this headache disorder (Bogduk & Govind 2009;
Haldeman & Dagenais 2010). International guidelines for the non-pharmacological
management of persistant headaches associated with neck pain advise the use of MTs
(mobilisation/manipulation) for cervicogenic headaches of more than three months
duration and advise that there is no additional benefit when these therapies are
combined, including with exercises (Coté et al. 2019). International chiropractic-based
guidelines recommend spinal manipulation, mobilisation and deep neck flexor

exercises for the treatment of cervicogenic headache (Bryans et al. 2011).
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1.7 Chapter summary

This chapter provides detailed background information on HSR in the context of
chiropractic healthcare provision generally and chiropractic headache management
specifically. It outlines the wider significance of chiropractic within Australian
healthcare, the profile and characteristics of those who consult chiropractors,
including those with headache, and the features of chiropractic healthcare delivery,
including the substantial use of MT-based treatment. This is followed by an overview
of the wider significance of headache, including the classification criteria utilised for
the diagnosis of recurrent headaches, their pathophysiology in the context of MT, as
well as the burden of recurrent headaches. The chapter concludes with a description
of the healthcare providers and treatments available for headache management in

Australia and an overview of headache treatment guidelines.

Importantly, the chapter highlights that despite the substantial public use of
chiropractors for headache management worldwide, there is little information about
the specific characteristics of chiropractors’ headache patient management or the
patient profile and headache features of people who seek help from chiropractors. An
examination of these issues will improve our understanding of the public health role of
chiropractors within the multidisciplinary field of headache patient care. This
information will benefit providers, patients, educators of healthcare providers and

healthcare policy to improve the safety and effectiveness of headache patient care.
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2 Literature review

2.1 Chapter introduction

In line with the aim of this research, the purpose of this chapter is to provide a detailed
overview of the current scientific literature on the wider use of MT providers by
people with headache disorders in light of issues identified in chapter 1. The work
presented in this chapter formed Phase One of the research and addressed research
question 1 (see section 1.2.2). The literature review includes peer-reviewed articles on
the use of MT providers for headache management, published in English between
2000 and 2015. The chapter reports on the prevalence of users of MT providers for
headache management and their profile, motivations, communication and self-
reported views on treatment effectiveness. The chapter closes with a discussion of the
limitations of the review and highlights several research gaps that provide a broader

framework for this thesis.

The work contained in this chapter was published as:

Moore, C.S., Sibbritt, D.W. & Adams, J. 2017, 'A critical review of manual therapy use
for headache disorders: prevalence, profiles, motivations, communication and self-

reported effectiveness', BMC Neurology, vol. 17, no. 61, pp. 1-11.

The published manuscript is presented in Appendix 1.
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A critical review of manual therapy use for
headache disorders: Prevalence, profiles,
motivations, communication and self-reported

effectiveness

2.2 Background

The co-occurrence of tension headache and migraine is very high (Lyngberg et al.
2005a). Respectively, they are the second and third most common disorders
worldwide with migraine ranking as the seventh highest specific cause of disability
globally (Vos et al. 2013) and the sixteenth most commonly diagnosed condition in the
US (Burch et al. 2015). These common recurrent headache disorders place a
considerable burden upon the personal health, finances and work productivity of
sufferers (Bloudek et al. 2012; Burch et al. 2015; Lanteri-Minet 2014) with migraine
further complicated by an association with cardiovascular and psychiatric co-

morbidities (Antonaci et al. 2011; Kurth, Chabriat & Bousser 2012).

Preventative migraine drug treatments include analgesics, anticonvulsants,
antidepressants and beta-blockers. Preventative drug treatments for tension-type
headaches can include analgesics, NSAIDs, muscle relaxants and botulinum toxin as
well as anticonvulsants and antidepressants. While preventative drug treatments are
successful for a significant proportion of sufferers, headache disorders are still

reported as under-diagnosed and under-treated within medical settings (Berger et al.
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2012; Cevoli et al. 2009; Diamond et al. 2007; Lafata et al. 2010; Lipton et al. 2000;
Lipton et al. 2007; Nicholson et al. 2006; Peres et al. 2007; Stark, Valenti & Miller 2007)
with other studies reporting sufferers can cease continuing with preventative

headache medications long-term (Diamond et al. 2007; Lipton, Buse, et al. 2013).

There is a number of non-drug approaches also utilized for the prevention of
headaches. These include psychological therapies such as cognitive behavioral therapy,
relaxation training and EMG (electromyography) biofeedback. In addition, there is
acupuncture, nutritional supplementation (including magnesium, B12, B6, and
Coenzyme Q10) and physical therapies. The use of physical therapies is significant,
with one recent global survey reporting physical therapy as the most frequently used
‘alternative or complementary treatment’ for headache disorders across many
countries (World Health Organization 2011). One of the most common physical
therapy interventions for headache management is manual therapy (MT), (Bigal et al.
2008; Kristoffersen et al. 2012; Sanderson et al. 2013) which we define here as
treatments including ‘spinal manipulation (as commonly performed by chiropractors,
osteopaths, and physical therapists), joint and spinal mobilization, therapeutic
massage, and other manipulative and body-based therapies’ (Department of Health

and Human Services 2014).

Positive results have been reported in many clinical trials comparing MT to controls
(Hoyt et al. 1979; Jull et al. 2002; Lawler & Cameron 2006; Marcus et al. 1998; Tuchin,
Pollard & Bonello 2000), other physical therapies (Bove & Nilsson 1998; Haas et al.
2010; Parker, Tupling & Pryor 1978) and aspects of medical care (Boline et al. 1995;

Castien et al. 2011; Hsieh et al. 2010; Nelson et al. 1998). More high-quality research is
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needed however to assess the efficacy of MT as a treatment for common recurrent
headaches. Recent systematic reviews of randomized clinical trials of MT for the
prevention of migraine report a number of significant methodological short-comings
and the need for more high quality research before any firm conclusions can be made
(Chaibi, Tuchin & Russell 2011; Posadzki & Ernst 2011). Recent reviews of MT trials for
tension-type headache and cervicogenic headache are cautious in reporting positive
outcomes and the strong need for further robust research (Chaibi & Russell 2012,
2014; Mesa-Jiménez et al. 2015; Posadzki & Ernst 2012; Racicki et al. 2013). Despite
the limited clinical evidence there has been no critical review of the significant use of

MT by headache populations.

2.3 Methods

The aim of this study is to report from the peer-reviewed literature; 1) the prevalence
of MT use for the treatment of common recurrent headaches and 2) factors associated
with this use across several key themes. The review further identifies key areas worthy
of further research in order to better inform clinical practice, educators and healthcare

policy within this area.

2.3.1 Design

A comprehensive search of peer-reviewed articles published in English between 2000
and 2015 reporting new empirical research findings of key aspects of MT use among
patients with migraine and non-migraine headache disorders was undertaken.
Databases searched were MEDLINE, AMED, CINAHL, EMBASE and EBSCO. The key
words and phrases used were: ‘headache’, ‘migraine’, ‘primary headache’, ‘cephalgia’,

‘chronic headache’ AND ‘manual therapy’, ‘spinal manipulation’, ‘manipulative
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therapy’, ‘spinal mobilization’, ‘chiropractic’, ‘osteopathy’, ‘massage’, ‘physical
therapy’ or ‘physiotherapy’ AND then ‘prevalence’, ‘utilization’ or ‘profile” was used for
additional searches against the previous terms. The database search was accompanied
by a hand search of prominent peer-reviewed journals. All authors accessed the

reviewed literature (data) and provided input to analysis.

Due to the focus of the review, literature reporting randomized control trials and
similar clinical research designs were excluded as were articles identified as letters,
correspondence, editorials, case reports and commentaries. Further searches were
undertaken of the bibliographies in the identified publications. All identified articles
were screened and only those reporting new empirical findings on MT use for
headache in adults were included in the review. Articles identified and selected for the
review were research manuscripts mostly within epidemiological and health
economics studies. The review includes papers reporting MT use pooled with the use
of other therapies, but only where MT patients comprised a large proportion (as
stated) of the included study population. Results were imported into Endnote X7 and

duplicates removed.

2.3.2 Search outcomes, analyses and quality appraisal

Figure 2.1 outlines the literature search process. The initial search identified 3286
articles, 35 of which met the inclusion criteria. Information from each article was
organized into a review table (Table 2.1) to summarise the findings of the included
papers. Information is reported under two selected headache groups and within each
individual MT profession - chiropractic, physiotherapy, osteopathy and massage

therapy — where sufficient detail was available.
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Figure 2.1: Flow chart of study selection

Records identified through
database searching:
(Cinahl 561, Amed 146,

363 records identified through
hand search of Journals and
bibliography search
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Medline 565, Embase 2014 (n=364)
(n=3286)
\ \ 4
3508 after duplicates
Removed
(n=3508 records)
Vv
Records removed due to
commentaries, letters,
Records screened —>| conference papers, case
(n=3508) reports, RCTs
(n=1260)
v
Full-text articles assessed for Articles removed due
eligibility >  title/abstract screening
(n=2248) (n=940)
Vv
Full articles eligible Removed for not meeting
(n=1308) > selection criteria
(n=1273)
Vv
Papers identified and
included in this review
(n=35)

An appraisal of the quality of the articles identified for review was conducted using a
quality scoring system (Table 2.2) developed for the critical appraisal of health
literature used for prevalence and incidence of health problems (Loney et al. 1998)
adapted from similar studies (Adams, Barbery & Lui 2013; Bishop et al. 2011; Fejer,
Kyvik & Hartvigsen 2006). This scoring system was applicable to the majority of study
designs involving surveys and survey-based structured interviews (29 of the 35 papers)
but was not applicable to a small number of included studies based upon clinical

records, secondary analysis or practitioner characteristics.




Two separate authors (CM and JA) independently searched and scored the articles.
Score results were compared and any differences were further discussed and resolved

by all the authors. The quality score of each relevant article is reported in Table 2.3.
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Table 2.1: Research-based studies of manual therapy use for headache disorders

i Themes
Authors Year Cou.ntry/ Populat.lon/ Study Method Sample size Prevalence use b_ased on
Region Profession T Headache Groupings
Ailliet et al Europe Manual Therapy Postal questionnaire by 517 patients Headache: Chiropractic 1.9%
2010 (Belgium) population / chiropractors
Chiropractic
Bethell et al North General population ~ Secondary analysis of 2411
2013 America national survey
Bigal et al North General population  Longitudinal study Chronic Chronic migraine:
2008 America following a cohort of migraine Chiropractic 36.2%
headache sufferers (520), Physiotherapist 13.3%
Episodic Episodic migraine:
migraine Chiropractic 25.7%,
(9424) Physiotherapy 4.2%
Brown et al Australia Manual Therapy Cross-sectional survey 486 Headaches:
2014 population / completed by patients Chiropractic 5.5%
Chiropractic
Cherkin et al North Manual Therapy Practitioner completed 2550 Headaches: Chiropractic
2002 America population / questionnaire Massachusetts 4.6%,
Chiropractic Arizona 6.4%
Cooke et al North General population  Telephone survey to public 1210 Migraine:
2010 America Chiropractic 6%, Massage 2%,
Osteopathy 1%
Coulter et al North Manual Therapy Patient questionnaires 1275 Headaches:
2002 America population / Chiropractic 4.0%
Chiropractic
Brown et al. Australia Manual Therapy Cross-sectional general 757 Headache:
2013 population / population survey Chiropractic 45.5%

Chiropractic

questionnaire
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Table 2.1: Research-based studies of manual therapy use for headache disorders

i Themes
Authors Year Cou.ntry/ Populat.lon/ Study Method Sample size Prevalence use b_ased on
Region Profession T Headache Groupings
French et al Australia Manual Therapy Cross-sectional 4464 1 Headaches:
2013 population / observational practitioner Chiropractic 4%
Chiropractic survey
Gaul et al Europe Headache clinic Questionnaire based 432 1,2,3, Mixed primary headaches:
2009 (Germany/ population patient survey 4 Massage 46.1%,
Austria) Physiotherapy 27.8%
Gaul et al Europe Headache clinic Questionnaire-based 448 1,2 Migraine (78.5%):
2011 (Germany/ population survey Physiotherapy 18.7%,
Austria) Massage 56.4%
Gaumer G North General population  Random telephone survey 800 1 Headaches:
2006 America Chiropractic 5.3%
Goksel et al Europe Headache clinic Patient questionnaire 110 1,2,4 Migraine (64.6%):
2014 (Turkey) population through interview Massage 51%
Hartvigsen et Europe Manual Therapy / Questionnaire data 1897 patients 1 Headache:
al 2003 (Denmark) Chiropractic collected by practitioners Chiropractic 4%
Jackson P North Manual Therapy Postal questionnaire to 1500 1 Headaches:
2001 America population / chiropractors Chiropractic 15.4%
Chiropractic
Kristoffersen Europe General population  Cross-sectional 405 1,2 All Primary Headaches:
etal 2012 (Norway) epidemiological survey Chiropractic 28%
Physiotherapy 52%
Kristoffersen Europe General population  Cross-sectional 253 primary 4
etal 2013 (Norway) epidemiological postal 82 secondary

survey and clinical
interview
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Table 2.1: Research-based studies of manual therapy use for headache disorders

i Themes
Authors Year Cou.ntry/ Populat.lon/ Study Method Sample size Prevalence use b_ased on
Region Profession T Headache Groupings

Lambert et al Europe Headache clinic Self-administered 92 2,3

2010 (UK) population questionnaire

Lyngberg etal  Europe General population  Medical doctor interviews 740 1 Mostly migraine:

2005 (Denmark) Chiropractic 9%
Physiotherapy 5%

Malone et al North General population  On-line survey via migraine 2735 1 Migraine:

2012 America website Massage 29.7%

Minen et al North Headache clinic Secondary analysis of 225 1,2 Migraine with/without aura:

2014 America population baseline questionnaire data Chiropractic 27.1%, Massage
18.2%, Physiotherapy 4.9%

Morin et al North Manual Therapy Prospective survey 1402 1 Migraine: Osteopathy 1.7%

2014 America population Headaches: Osteopathy 2.7%

(Quebec)

Ndetan et al North General population  Secondary Survey analysis 31248 1 Headache:

2009 America Chiropractic 15.1%

Orrock P 2009  Australia Manual Therapy Mailed practitioner 2238 patient 1 Headache:

population / questionnaire records Osteopathy 10%
Osteopathy
Ossendorf et Europe Pain clinic Physician-administered 288 1,4 Headache:
al 2009 (Germany) population structured interview and (136 with Chiropractic 22%,
questionnaires Headache) Physiotherapy 35%,

Osteopathy 9%, Massage
54%

Rossi et al Europe Headache clinic Physician-administered 481 1,2,3, Migraine:

2005 (Italy) population structured interview 4 Massage 10.1%, Chiropractic
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Table 2.1: Research-based studies of manual therapy use for headache disorders

i Themes
Authors Year Cou.ntry/ Populat.lon/ Study Method Sample size Prevalence use b_ased on
Region Profession T Headache Groupings
8.9%, Osteopathy 2.7%
Rossi et al Italy Headache clinic Physician-administered 110 1,2,3, Headache (CTTH):
2006 population structured interview 4 Chiropractic 21.9%,
Massage 17.8%
Rossi et al Europe Headache clinic Physician administered 100 1,2,4 Headache (cluster):
2008 (Italy) population structured interview Chiropractic 12%,
Acupressure 12%
Rubinstein et Europe Manual Therapy Retrospective patient 833 1 Headache:
al 2000 (Netherland)  population / questionnaires Chiropractic 7%
Chiropractic
Sanderson et USA, General Web-based screening 16663 1,3 Chronic migraine: 10% USA
al 2013 Canada, UK, population questionnaire Canada 10%, France/UK 0%,
Germany, Germany 1%, Australia 14%
France and
Australia Episodic Migraine: USA 7%
Canada 4%, France/UK 1%,
Germany 6%, Australia 14%
Svon Peteret  North Headache clinic Patient interview using a 73 2,3,4 Tension, Migraine (27%) and
al 2002 America population standardized questionnaire other headaches:
Chiropractic 15.1%, Massage
42.5%
Vukovic et al Europe General population  Random cross-sectional 616 1 Migraine:
2010 (Croatia) survey questionnaire Chiropractic 9.5%,
Physiotherapy 19.4%
Tension headache:
Chiropractic 4.0%,
Physiotherapy 12.2%
Wells et al North General population  National cross-sectional 23,393 1 Migraine 18.5% and
2010 America Headaches 15.7%:
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Table 2.1: Research-based studies of manual therapy use for headache disorders

Count P lati Themes p |
Authors Year ou.n v/ oputa .lon/ Study Method Sample size revaience use b_ased on
Region Profession T Headache Groupings
survey sample Chiropractic /massage pooled
Wells et al North General population  National cross-sectional 23,393 1,3 Migraine:
2011 America survey sample Chiropractic 15.4%,

Massage 15.1%

Xue et al 2008  Australia General population  Cross-sectional telephone 1067 1 Headaches:
survey Chiropractic 9.3%

Themes T: 1=MT prevalence use, 2=Profile and motivations, 3=Concurrent use, 4=Self-reported effectiveness
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Table 2.2: Description of quality criteria and scoring for selected studies

Dimensions of Quality Assessment :‘Ji/ra‘:fied’r
Methodology

A. Sampling strategy reported/appropriate to study design 1
B. Sample size >100 1
C. Response rate >75% 1
D. Low recall bias (prospective data collection or retrospective 1
data collection within past 12 months)

Reporting of Participants characteristics

E. Classification of migraine or headache type(s) reported 1
F. Age and sex 1
G. Ethnicity 1
H. Indicator of socioeconomic status (income, education) 1
Reporting of relevant MT factors

I. Reporting of MT use for headache 1
J. Reporting of MT financial costs 1

tMaximum score of 10 points for studies applicable to this scoring system with
each item weighted equally with O (criterion not fulfilled) or 1 (criterion fulfilled)
point.
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Table 2.3: Quality score for selected studies

Dimensions of Quality Assessment

s ehodogy  SICEL | Rl o
Ailliet et al. 2010 A B,C F,H 6
Bigal et al. 2008 A B,CD E,F,G,H 8
Brown et al. 2013 A B,CD F,H 6
Brown et al. 2014 A,B,CD F,G,H | 8
Cherkin et al. 2002 A B,CD F,G | 7
Cooke et al. 2010 A B,D E, F, 5
Coulter et al. 2002 A B,D F,G,H 6
French et al. 2013 A B,D F,G,H | 7
Gaul et al. 2009 A B,D E,F,GH | 8
Gaul et al. 2011 A B,D E,F,H | 7
Gaumer G, 2006 A B,D F,H 5
Goksel et al. 2014 A B,D E,F,H 7
Hartvigsen et al. 2003 A B,C D 4
Kristofferson et al. 2012 A, B, E,F,G |

Kristoffersen et al. 2013 A B,D E, F, | 6
Lambert et al. 2010 A D F,G,H | 6
Lyngberg et al. 2005 A B,CD E, F

Malone et al. 2015 B,C,D F,

Ossendorf et al. 2009 A B,CD F,H | 7
Rossi et al. 2005 A B,D E,F, H, | 7
Rossi et al. 2006 A B,D,EFH | 7
Rossi et al. 2008 A B,CD E,F,H 7
Rubinstein et al. 2000 A,B,C,D F, H 6
Sanderson et al. 2013 A B,C D E,F,GH 8
von Peter et al. 2002 C,D E,F,G,H 7
Vukovic et al. 2010 A B,C D E, F, 6
Wells et al. 2010 A B,D F,G,H 6
Wells et al. 2011 A B,D F,G,H 7
Xue et al. 2008 A B,D F,G,H 6

Key: A-Sampling reported, B-Sample size >100, C-Response rate >75%, D-Low recall bias, E-
Classification of headache type, F-Age and sex, G-Ethnicity, H-Socioeconomic status. Scoring: 1-4
poor quality, 5-6 low quality, 7-8 moderate quality, 9-10 high quality
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2.4 Results

The key findings of the 35 articles were grouped and evaluated using a critical review
approach adapted from previous research (Adams, Barbery & Lui 2013; Solomon &
Adams 2015). Based on the limited information available for other headache types,
prevalence findings are reported within one of two categories - either as ‘migraine’ for
papers reporting studies where the population was predominately or entirely made up
of migraine patients or as ‘headache’ for papers where the study population was
predominately other headache types (including tension-type headaches, cluster
headaches, cervicogenic headache) and/or where the headache type was not clearly
stated. Ten papers reported findings examining prevalence rates for the ‘migraine’
category alone, 18 papers reported findings examining prevalence for the ‘headache’
category alone and 3 papers reported findings for both categories. Based on the
nature of the information available, prevalence use was categorised by manual
therapy providers. The extracted data was then analysed and synthesised into four
thematic categories: prevalence; profile and motivations for MT use; concurrent use
and order of use of headache providers; and self-reported evaluation of MT treatment

outcomes.

2.4.1 Prevalence of MT use

Thirty-one of the reviewed articles with a minimum sample size (>100) reported
findings regarding prevalence of MT use. The prevalence of chiropractic use for those
with migraine ranged from 1.0% - 36.2% (mean: 14.4%) within the general population
(Bigal et al. 2008; Cooke & Becker 2010; Kristoffersen et al. 2012; Lyngberg et al.

2005b; Sanderson et al. 2013; Vukovi¢ et al. 2010; Wells et al. 2011; Wells et al. 2010)
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and from 8.9% - 27.1% (mean: 18.0%) within headache-clinic patient populations
(Minen, Seng & Holroyd 2014; Rossi et al. 2005). The prevalence of chiropractic use for
those reported as headache ranged from 4% - 28.0% (mean: 12.9%) within the general
population (Gaumer 2006; Kristoffersen et al. 2012; Ndetan et al. 2009; Vukovic et al.
2010; Wells et al. 2010; Xue et al. 2008); ranged from 12.0% - 22.0% (mean: 18.6%)
within headache/pain clinic patient populations (Ossendorf et al. 2009; Rossi et al.
2006; Rossi et al. 2008) and from 1.9% - 45.5% (mean: 9.8%) within chiropractic
patient populations (Ailliet, Rubinstein & de Vet 2010; Brown et al. 2013; Brown et al.
2014; Cherkin et al. 2002; Coulter | et al. 2002; French, Charity, et al. 2013; Hartvigsen

et al. 2003; Jackson 2001; Rubinstein et al. 2000).

The prevalence of use of physiotherapy for those with migraine ranged from 9.0% -
57.0% (mean: 24.7%) within the general population (Bigal et al. 2008; Kristoffersen et
al. 2012; Lyngberg et al. 2005b; Vukovi¢ et al. 2010) and from 4.9% - 18.7% (mean:
11.8%) within headache-clinic patient populations (Gaul et al. 2009; Minen, Seng &
Holroyd 2014). The prevalence use of physiotherapy for those reported as headache
ranged from 12.2% - 52.0% (mean: 32.1%) within the general population (Kristoffersen
et al. 2012; Vukovi¢ et al. 2010) and from 27.8% - 35.0%% (mean: 31.4%) within

headache/pain clinic populations (Gaul et al. 2009; Ossendorf et al. 2009).

Massage therapy use for those with migraine ranged from 2.0% - 29.7% (mean: 15.6%)
within the general population (Cooke & Becker 2010; Malone, Bhowmick & Wachholtz
2015; Wells et al. 2011) and from 10.1% - 56.4% (mean: 33.9%) within headache-clinic
populations (Gaul, Schmidt, et al. 2011; Karakurum Goksel et al. 2014; Minen, Seng &

Holroyd 2014; Rossi et al. 2005). Massage/acupressure use for those reported as
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headache within headache/pain clinic patient populations ranged from 12.0% - 54.0%
(mean: 32.5%) (Gaul et al. 2009; Ossendorf et al. 2009; Rossi et al. 2006; Rossi et al.

2008).

Osteopathy use for those with migraine was reported as 1% within the general
population (Cooke & Becker 2010); as 2.7% within a headache-clinic patient population
(Rossi et al. 2005) and as 1.7% within an osteopathy patient population (Morin &
Aubin 2014). For headache the prevalence was 9% within a headache/pain clinic
population (Ossendorf et al. 2009) and ranged from 2.7% - 10.0% (mean: 6.4%) within

osteopathy patient populations (Morin & Aubin 2014; Orrock 2009).

The combined prevalence rate of MT use across all MT professions for those with
migraine ranged from 1.0% - 57.0% (mean: 15.9%) within the general population;
ranged from 2.7% - 56.4% (mean: 18.4%) within headache-clinic patient populations
and was reported as 1.7% in one MT patient population. The combined prevalence
rate of MT use across all MT professions for those reported as headache ranged from
4.0% - 52.0% (mean: 17.7%) within the general population; ranged from 9.0% - 54.0%
(mean: 32.3%) within headache-clinic patient populations and from 1.9% - 45.5%

(mean: 9.25%) within MT patient populations.

2.4.2 Profile and motivations for MT use

While patient socio-demographic profiles were not reported within headache
populations that were exclusively using MT, several studies report these findings
where MT users made up a significant percentage of the non-medical headache
treatments utilized by the study population (range 40% - 86%: mean 63%). While

findings varied for level of income (Gaul et al. 2009; Rossi et al. 2006) and level of
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education, (Gaul et al. 2009; Gaul, Schmidt, et al. 2011; Karakurum Goksel et al. 2014)
this patient group were more likely to be older (Gaul et al. 2009; Gaul, Schmidt, et al.
2011), female (Kristoffersen et al. 2012), have a higher rate of comorbid conditions
(Bethell et al. 2013; Gaul et al. 2009; Rossi et al. 2006) and a higher rate of previous
medical visits (Gaul et al. 2009; Kristoffersen et al. 2012; Rossi et al. 2006) when
compared to the non-user group. Overall, this group were reported to have a higher
level of headache chronicity or headache disability than non-users (Gaul et al. 2009;
Gaul, Schmidt, et al. 2011; Kristoffersen et al. 2012; Lambert et al. 2010; Minen, Seng

& Holroyd 2014; Rossi et al. 2006).

Several studies within headache-clinic populations report patient motivations for the
use of complementary and alternative headache treatments where MT users made up
a significant proportion of the study population (range 40% - 86%: mean 63%) (Gaul et
al. 2009; Gaul, Schmidt, et al. 2011; Rossi et al. 2006; von Peter et al. 2002). From
these studies the most common motivation reported by study patients was ‘seeking
pain relief’ for headache which accounted for 45.4% - 84.0% (mean: 60.5%) of
responses. The second most common motivation was patient concerns regarding the
‘safety or side effects’ of medical headache treatment, accounting for 27.2% - 53.0%
(mean: 43.8%) of responses (Gaul et al. 2009; Gaul, Schmidt, et al. 2011; Rossi et al.
2006). ‘Dissatisfaction with medical care’ accounted for 9.2% - 35.0% (mean: 26.1%) of

responses (Gaul et al. 2009; Gaul, Finken, et al. 2011; Rossi et al. 2006).

A limited number of reviewed papers (all from Italy) report on the source of either the
referral or recommendation to MT for headache treatment (Rossi et al. 2006; Rossi et

al. 2005; Rossi et al. 2008). From these studies, referral from a GP to a chiropractor
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ranged from 50.0% - 60.8% (mean: 55.7%), while referral from friends/relatives ranged
from 33.0% - 43.8% (mean: 38.7%) and self-recommendation ranged from 0% - 16.7%
(mean: 5.6%). For massage therapy, referral from a GP ranged from 23.2% - 50.0%
(mean: 36.6%), while referral from friends/relatives ranged from 38.4% - 42.3% (mean:
40.4%) and self-recommendation ranged from 7.7% - 38.4% (mean: 23.1%). For
acupressure, referral from a GP ranged from 33.0% - 50.0% (mean: 41.5%), while
referral from friends/relatives was reported as 50% and self-recommendation ranged
from 0% - 16.6% (mean: 8.3%). One study reported findings for osteopathy where
referral from both GP’s and friends/relatives was reported as 42.8% and self-
recommendation was reported as 14.4%. Overall, the highest proportion of referrals
within these studies was from GPs to chiropractors for chronic tension-type headache

(56.2%), cluster headache (50%) and migraine (60.8%).

2.4.3 Concurrent use and order of use of headache providers and related
communication of MT users

Several studies report on the concurrent use of medical headache management with
complementary and alternative therapies. In those studies where the largest
percentage of the patient population were users of MT’s (range 57.0% — 86.4%: mean
62.8%), (Gaul et al. 2009; Rossi et al. 2006; von Peter et al. 2002) concurrent use of
medical care ranged between 29.5% and 79.0% (mean: 60.0%) of the headache patient

population.

These studies further report on the level of patient non-disclosure to medical
providers regarding the use of MT for headache. Non-disclosure ranged between

25.5% - 72.0% (mean: 52.6%) of the patient population, with the most common reason
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for non-disclosure reported as the doctor ‘never asking’, ranging from 37.0% - 80.0%
(mean: 58.5%). This was followed by a patient belief that ‘it was not important for the
doctor to know’ or ‘none of the doctor’s business’, ranging from 10.0% - 49.8% (mean:
30.0%). This was followed by a belief that either ‘the doctor would not understand’ or
‘would discourage’ these treatments, ranging from 10.0% - 13.0% (mean: 11.5%)

(Lambert et al. 2010; Rossi et al. 2005).

One large international study reported the ordering of the typical provider of
headache care by comparing findings between several countries for migraine patients
(Sanderson et al. 2013). Primary care providers followed by neurologists were
reported as the first and second providers for migraine treatment for nearly all
countries examined. The only exception was Australia, where those with chronic
migraine selected chiropractors as typical providers at equal frequency to neurologists
(14% for both) while those with episodic migraine selected chiropractors at a greater
frequency to neurologists (13% versus 5%). Comparatively, chiropractors were
selected as the typical provider for those with chronic migraine by 10% in USA and
Canada, 1% in Germany and 0% for UK and France. Chiropractors were selected as the
typical provider for those with episodic migraine by 7% in USA, 6% in Germany, 4% in

Canada and by 1% in both the UK and France.

2.4.4 Self-reported effectiveness of MT treatment outcomes

Several headache and pain-clinic population studies provide findings for the self-
reported effectiveness of MT headache treatment. For chiropractic, patient self-
reporting of partially effective or fully effective headache relief ranged from 27.0% -

82.0% (mean: 45.0%) (Ossendorf et al. 2009; Rossi et al. 2006; Rossi et al. 2005; Rossi
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et al. 2008; von Peter et al. 2002). For massage therapy, patient self-reporting of
partially effective or fully effective headache relief ranged from 33.0% - 64.5% (mean:
45.2%)(Karakurum Goksel et al. 2014; Ossendorf et al. 2009; Rossi et al. 2006; Rossi et
al. 2005; von Peter et al. 2002), and for acupressure this ranged from 33.4% - 50.0%
(mean: 44.5%) (Rossi et al. 2006; Rossi et al. 2005; Rossi et al. 2008). For osteopathy
and physiotherapy, one study reported effectiveness as 17% and 36% respectively

(Ossendorf et al. 2009).

When results are combined across all MT professions the reporting of MT as either
partially or fully effective ranged from 17.0% - 82.0% (mean 42.5%) (Karakurum Goksel
et al. 2014; Ossendorf et al. 2009; Rossi et al. 2006; Rossi et al. 2005; Rossi et al. 2008;
von Peter et al. 2002). In addition, one general population study provides findings for
the self-reported effectiveness for chiropractic and physiotherapy at 25.6% and 25.1%
respectively for those with primary chronic headache and 38% and 38% respectively

for those with secondary chronic headache (Kristoffersen, Aaseth, et al. 2013).

2.5 Discussion

This paper provides the first critical integrative review on the prevalence and key
factors associated with the use of MT treatment for headaches within the peer-
reviewed literature. While study methodological limitations and lack of data prevent
making strong conclusions, these findings raise awareness of issues of importance to

policy-makers, educators, headache providers and future research.

Our review found that MT use was generally higher within medical headache-clinic
populations when compared to general populations. However, the use of individual

MT providers does vary between different regions and this is likely due to a number of
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factors including variation in public access, healthcare funding and availability of MT
providers. For example, the use of physiotherapy for some headache types may be
relatively higher in parts of Europe (Kristoffersen et al. 2012; Ossendorf et al. 2009)
while the use of chiropractors for some headache types may be relatively higher in
Australia and the USA (Bigal et al. 2008; Sanderson et al. 2013). Overall, the prevalence
use of MT for headache appears to be substantial and likely to be the most common
type of physical therapy utilized for headache in many countries (Bigal et al. 2008;
Cooke & Becker 2010; Kristoffersen et al. 2012; Sanderson et al. 2013). More high-
quality epidemiological studies are needed to measure the prevalence of MT use
across different headache types and sub-types, both within the general population and

clinical populations.

Beyond prevalence, data is more limited regarding who, how and why headache
patients seek MT. From the information available however, the healthcare needs of
MT headache patients may be more complex and multi-disciplinary in nature
compared to those under usual medical care alone. Socio-demographic findings
suggest that users of MT and other complementary and alternative therapies have a
higher level of headache disability and chronicity compared to non-users. This finding
may correlate with the higher prevalence of MT users within headache-clinic
populations and a history of more medical appointments. This may also have
implications for future MT trial designs both in terms of the selection of trial subjects
from inside versus outside MT clinical settings and the decision to test singular MT

interventions versus MT in combination with other interventions.
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Limited information suggests that a pluralistic approach toward the use of medical and
non-medical headache treatments such as MT is common. While findings suggest MT
is sought most often for reasons of seeking headache relief, the evidence to support
the efficacy of MT for headache relief is still limited. MT providers must remain
mindful of the quality of the evidence for a given intervention for a given headache
disorder and to inform patients where more effective or safer treatment interventions
are available. More research is needed to assess these therapies individually and

through multimodal approaches and for studies to include long-term follow-up.

Information limited to Italy, suggests referral from GPs for MT headache treatment can
be common in some regions, while this is less likely to widespread given the issue of
patient non-disclosure to medical doctors regarding the use of this treatment in other
studies. High quality healthcare requires open and transparent communication
between patients and providers and between the providers themselves. Non-
disclosure may adversely influence medical management should unresponsive patients
require further diagnostic investigations (Lamont, Alias & Win 2003) or the
implementation of more effective approaches to headache management (Carville et al.
2012) or prevents discussion in circumstances where MT may be contraindicated
(Puentedura et al. 2012). Primary headache providers may benefit from paying
particular attention to the possibility of non-disclosure of non-medical headache
treatments. Open discussion between providers and patients about the use of MT for

headache and the associated outcomes may improve overall patient care.
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Future Research

Despite the strong need for more high-quality research to assess the efficacy of MT as
a treatment for headache, the substantial use of MT brings attention to the need for
more public health and health services research within this area of headache
management. The need for this type of research was identified in a recent global
report on the use of headache-related healthcare resources (World Health
Organization 2011). Furthering this information can lead to improvements in

healthcare policy and the delivery of healthcare services.

The substantial use of physical therapies such as MT has been under-reported within
many of the national surveys reporting headache-related healthcare utilization (Becker
et al. 2008; Bloudek et al. 2012; Brandes 2002; Burch et al. 2015; Radtke & Neuhauser
2009). Regardless, the role of physical therapies in headache management continues
to be assessed, often within mainstream and integrated headache management
settings (Gaul, Visscher, et al. 2011; Wallasch, Angeli & Kropp 2012; Wallasch &
Hermann 2012; Zeeberg, Olesen & Jensen 2005). Continuing this research may further
our understanding of the efficacy and outcomes associated with a more

multidisciplinary approach to headache management.

Further to this is the need for more research to understand the healthcare utilization
pathways associated with those patients who use MT in their headache management.
Little is known about the sociodemographic background, types of headaches, level of
headache disability and comorbidities more common to this patient population. In
turn, such information can provide insights that may be valuable to provider clinical

decision-making and provider education.
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2.6 Limitations

The design and findings of our review has a number of limitations. The design of the
review was limited by a search within English language journals only. As a result, some
research on this topic may have been missed. While the quality scoring system
adopted for this review requires further validation, the data we collected was limited
by the low to moderate quality of available papers which averaged 6.4 out of 10 points
(Table 2.3). The low scoring was largely due to significant methodological issues and
the small sample size associated with much of the collected papers. Much of the data
on this topic was heterogeneous in nature (telephone, postal surveys and face-to-face
interviews). There was a lack of validated practitioner and patient questionnaires to
report findings, such as for questions on prevalence, where the time frames utilized

varied between ‘currently’, ‘last 12 months’ and ‘ever’.

Data on the prevalence of MT use for headache was limited particularly within
individual MT provider populations when compared to data found within the general
population and headache-clinic populations. Many studies assessed the use of MT for
headache without identifying headache types. Only one study inside an MT population
had reported the percentage of patients attending for reasons of migraine alone
(osteopathy). The prevalence of MT use for headache was reported most within
chiropractic patient population studies, however information was limited on the types
of headache. We found no studies reporting the prevalence of headache patients

within physiotherapy or massage therapy patient populations using our search terms.

A lack of data for some themes necessitated providing findings pooled with users of

other non-medical headache providers. Data within many geographical regions was
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very limited with the most limited data was on the source of referral to MT headache
providers (three papers from Italy only). These limitations support the call for more
research to be focused exclusively within MT populations and different regional areas

before stronger conclusions can be drawn.

2.7 Conclusion

The needs of those with headache disorders can be complex and multi-disciplinary in
nature. Beyond clinical research, more high-quality public health and health services
research is needed to measure and examine a number of issues of significance to the
delivery and use of MT’s within headache management. With unmet needs still
remaining for many who suffer recurrent headaches, clinicians should remain
cognizant of the use of MT’s and remain open to discussing this approach to headache
management in order to ensure greater safety, effectiveness and coordination of

headache care.

2.8 Chapter summary

This chapter has provided a comprehensive review of the international literature
concerning the use of MT providers by those with headache disorders examining
prevalence, profiles, motivations, communication and self-reported effectiveness. The
review identified the significant prevalence of MT use for the management of
headache, with chiropractors reported to be one of the most popular MT providers for
primary headaches, such as migraine. The review of the existing literature also
suggests an increased level of comorbid conditions, headache disability and headache
chronicity are found within MT patient populations. In addition, findings from the

review suggest the primary motivation for patients seeking headache management
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from MT providers is for reasons of pain relief followed by concerns regarding the
safety and side-effects of headache drug treatments. Despite this, the review also
found that the concurrent use of both MT and medical headache management was
substantial. There was considerable variation reported by users regarding the self-

reported effectiveness of manual therapy for headache management.

In summary, this critical review highlights significant research gaps that exist regarding
the headache within chiropractic healthcare settings. The frequent use of
chiropractors by those with headache reported in the findings of the review raises
guestions regarding how chiropractors approach the management of this patient
population. This is particularly important given the substantial burden of headache
disorders on society and the substantial use of chiropractors for headache. Further,
there is a need to understand better the key features associated with headache
patients who seek help from chiropractors. This includes information regarding
headache types, level of headache chronicity and disability and patient motivations
associated with those with headache who seek help from chiropractors. This
information is vital to understanding the role of chiropractors in meeting the

healthcare needs of this clinical population.
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3 Research design and methods

3.1 Chapter introduction

Chapter 2 contains a detailed literature review that responds to research question 1
and identifies research gaps that were addressed in the following phases of the
research. Chapter 3 provides an overview of the research design and methodology for
Phase Two (involving providers) and Phase Three (involving patients), designed to
answer research questions 2-5 (see section 1.2). The chapter opens with an overview
of PBRNs generally (beyond chiropractic-focused PBRNs), followed by more detailed
information on the ACORN PBRN utilised for collecting data for the remaining phases
of the study. The cross-sectional study design, data collection tools, data storage,
statistical analyses and ethical considerations are presented within the context of each

phase of the research.

Data collected for Phase Two were drawn from a secondary cross-sectional analysis of
nationally representative ACORN baseline data of Australian chiropractors (research
guestion 2) and two cross-sectional sub-studies of ACORN practitioners (research
questions 3 and 4). Data utilised for Phase Three were drawn from a cross-sectional
analysis of primary data collected, via ACORN practitioners, from a clinical population
of headache patients under chiropractic management. Additional details of the study
design and methodology utilised for each phase of the thesis can be found within

Results chapters 4,5, 6 and 7.

83



3.2 Practice-based research network design
As noted above, the research drew upon data collected from the ACORN PBRN. As
such, it is important to outline the concept and definition of a PBRN for the purposes

of healthcare research before introducing and outlining the features of ACORN.

3.2.1 Overview of practice-based research networks

A PBRN is a group of primary care practices that draws on the experience and insights
of practising clinicians to identify research questions that will improve primary care
practice (Agency for Healthcare Research and Quality 2018). Accordingly, PBRNs utilise
a collective of field practitioners to recognise, contribute to, and answer valuable
research questions to help improve daily clinical patient care. In doing so, PBRNs are
typically linked with an academic or professional organisation to examine questions of

significance to clinical practice (Lindbloom, Ewigman & Hickner 2004).

Described as ‘research laboratories’ for healthcare (Green & Dovey 2001, p. 556),
PBRNs offer several benefits for conducting healthcare research. These include
assisting clinical decision support for practitioners, improving the continuity and
coordination of care between providers, improving the diagnosis and treatment of
disease, and conducting healthcare research that is generalisable to real-world clinical
practice settings (Mold & Peterson 2005; Pirotta & Temple-Smith 2017; Westfall, Mold

& Fagnan 2007).

Practice-based research networks within primary care have grown in number, size and
scope over recent decades (Mold & Peterson 2005; Schwartz et al. 2016). In 2002, the
Agency for Healthcare Research and Quality (AHRQ) created a PBRN resource centre

and registry to identify and support existing networks and promote the growth and
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capacity of PBRN-based clinical research (Agency for Healthcare Research and Quality
2018). The ACORN PBRN is registered with AHRQ along with almost 200 other medical,
allied health and CAM-based PBRNs internationally (Agency for Health Care Research

and Quality n.d.).

Practice-based research networks can accommodate a range of research
methodologies and fields, including those associated with health services and clinical
research (Lee, Peng, et al. 2019; Lindbloom, Ewigman & Hickner 2004; Peterson et al.
2012). A recent literature review of CAM-based healthcare research conducted within
PBRNs identified 51 publications in peer-reviewed journals, including from four
chiropractic PBRNs and two osteopathic PBRNs (Lee, Peng, et al. 2019). The review
noted a range of clinical and HSR methods were utilised, including examination of the
prevalence and characteristics of patients and practices, doctor-patient
communication, and the safety and delivery of CAM-related healthcare services. As
such, PBRNs have been utilised to conduct CAM-based healthcare research to examine
issues that are important to stakeholders including practitioners, patients, healthcare

policymakers and healthcare educators (Adams et al. 2015).

3.2.2 The Australian Chiropractic Research Network
This section describes ACORN’s PBRN model. It is followed by an outline of the role and
function of the ACORN steering committee, ACORN promotion and recruitment, and a

description of the development of the ACORN database questionnaire.

The Australian Chiropractic Research Network is a national PBRN resource for
collecting health services information on chiropractors’ daily patient care (Adams et al.

2016).The ACORN PBRN was independently designed and established in 2015 by a
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group of senior researchers at the Australian Research Centre in Complementary and
Integrative Medicine (ARCCIM) at the University of Technology Sydney (UTS). The aim
of ACORN was to establish a nationally representative sample of practising Australian
chiropractors in order to enable rigorous healthcare research. As with other PBRNs
(Gilbert et al. 2013; Lipowski 2008; Sloane, Dolor & Halladay 2009), ACORN was
intended to bring together health researchers and practising clinicians to collect and

analyse research information on a range of issues.

The infrastructure and design of PBRNs varies. A common PBRN design involves
centralised data collection and management systems. This design allows for the
ongoing collection of research information over time and is typically coordinated by a
research centre with standardised quality assurance measures (Hawk, Long &
Boulanger 1998; Pace & Staton 2005; Williams et al. 2012). ACORN’s PBRN design is
based upon a sub-study model whereby researchers can recruit subgroups of
practitioners and/or their patients using independent data collection instruments and

management systems (Adams et al. 2018; Steel et al. 2017).

All PBRN designs have strengths and weaknesses. The key advantage of PBRNs based
on centralised data collection and management systems is their ability to
accommodate continuous, ongoing, real-time data collection about daily clinical
practice (Peterson et al. 2012). Their disadvantages include that a single electronic
data collection system may not meet the needs of particular research projects and
designs (Pace & Staton 2005). In comparison, a sub-study PBRN model has the
flexibility to accommodate research designs requiring independent data collection

tools and instruments that may not be accessible within a centralised electronic data
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collection system (Adams et al. 2015). Accordingly, the ACORN project accommodates
independent sub-study designs that utilise autonomous data collection tools while still
allowing for the collection of patient information, including from patient records.

ACORN'’s sub-study PBRN design has been used within other CAM disciplines, including
osteopathy, acupuncture, massage therapy and naturopathy (Adams et al. 2018; Steel,

Adams & Sibbritt 2014).

3.2.3 ACORN PBRN steering committee

The ACORN steering committee coordinates the decision-making and governance of
the ACORN PBRN. The committee members include senior healthcare researchers
from the participating academic institution (UTS) with expertise in epidemiology,
biostatistics and survey design. The committee also includes chiropractic clinicians,
including the thesis candidate (Craig Moore). The selection of chiropractic clinicians as
steering committee members was based on their substantial clinical experience as
practitioners within the field of chiropractic as well as their backgrounds in chiropractic
education and postgraduate qualifications in clinical research and/or public health. The
initial purpose of the ACORN PBRN steering committee was to develop the overarching
aims and purpose of the ACORN project in the context of chiropractic. As with other
PBRNs (Gilbert et al. 2011; Mays & Hogg 2012), the role of the ACORN steering
committee is to provide governance — oversight, management and safeguarding of
research utilising the ACORN PBRN resource, including the approval, design, planning

and dissemination of sub-study findings (Adams et al. 2016).

3.2.4 ACORN PBRN promotion and recruitment

Invitations to practitioners to participate in ACORN were sent to all registered
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practising Australian chiropractors to achieve maximum practitioner participation and
representation. Details of the promotion and establishment of the ACORN PBRN have

been provided in detail elsewhere (Adams et al. 2016).

Australian Chiropractic Research Network membership promotion was informed by
methods common to previous PBRN promotional and recruitment strategies (Gilbert
et al. 2008; McAleavey et al. 2015) and involved a multi-faceted approach (Adams et
al. 2016). This included extensive branding of ACORN information material and the
guestionnaire and invitation packs. Significant promotion was directed at members of
the two recognised Australian professional chiropractic associations — the
Chiropractors Association of Australia (now the ACA) and the Chiropractic and
Osteopathic College of Australia. ACORN membership promotion was conducted via
regular e-mails and newsletters to association members as well as national and local
conference events and the ACORN website (www.acorn-arccim.com/pbrn). Promotion
to non-members was conducted via searches through publicly available online

information.

Practitioner recruitment was conducted via an invitation pack distributed in hard copy
and online (using the SurveyGizmo tool) and was also made available via the ACORN
website (Adams et al. 2016). The invitation pack included the two-page ACORN
baseline questionnaire and a consent form to join ACORN as a member practitioner to
participate in future ACORN sub-study research. Recruitment was conducted between
March 2015 and July 2015. Recipients were invited to complete a consent form to join
the ACORN network and to complete the ACORN baseline questionnaire. The extensive

recruitment period and wide-ranging practitioner search methods were employed in
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an attempt to achieve a large, nationally representative sample with respect to age,
gender and location (Adams et al. 2016). Two thousand and five chiropractors (43% of
all 4684 registered Australian chiropractors) completed the baseline ACORN
guestionnaire. Of the 2005 respondents, 1680 (36% of all 4684 registered Australian
chiropractors) agreed to join the ACORN database as member practitioners (Adams et
al. 2016). The ACORN PBRN sample has the most extensive coverage of voluntary
participants of any national PBRN for any healthcare profession internationally (Adams

et al. 2016).

3.2.5 ACORN PBRN database questionnaire development

The ACORN baseline data collection involved distribution of a cross-sectional
questionnaire designed and developed by the ACORN steering committee (see
Appendix 2). The two-page questionnaire aimed to collect wide-ranging practitioner-
relevant baseline information that could be used to facilitate future sub-study research
to address issues relevant to clinical practice within Australian chiropractic (Adams,
Peng, Steel, et al. 2017). The questionnaire collected information on practitioner socio-
demographic characteristics, practice settings and approaches to clinical practice. The
key psychometric properties and design of the ACORN questionnaire were drawn from
previous PBRN initiatives (Gilbert et al. 2013; Pomernacki et al. 2015; Selby, Cornuz &
Senn 2015). Pilot testing of the questionnaire was conducted with field chiropractors
who provided feedback on the topics covered, format, wording and duration before
finalising the 21 items. Approved changes were further tested with practitioners,
including those on the ACORN committee, to optimize understanding across a diverse

range of practice settings.
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The first section of the ACORN questionnaire asks questions about practitioner socio-
demographic characteristics (age, gender, years in practice, highest level of
professional chiropractic qualifications, memberships of professional associations,
professional roles in education, memberships of research and political organisations,
and languages spoken in daily practice). The second section contains questions about
practice characteristics (average weekly number of patient care hours and patient
visits, types of health professionals working in the same practice location, professional
referral relationships, region and number of practice location(s), and use of diagnostic
imaging and electronic records). The third section of the questionnaire includes
guestions on patient clinical management, with responses on a four-point Likert
frequency scale (‘never’, ‘rarely’, ‘sometimes’ or ‘often’). This section was divided into
five subsections about the frequency with which chiropractors discuss areas of health
promotion in their patient management plans; treat patients with particular
conditions; treat particular patient subgroups; employ particular chiropractic

treatment methods; and employ particular musculoskeletal interventions.

In summary, the ACORN baseline questionnaire allows for sub-study designs involving
secondary data analysis. In addition, the information can be used for nested primary
data collection sub-studies conducted via engagement with ACORN practitioner

members.

3.2.6 ACORN PBRN database
A more detailed description of the ACORN practitioner database sample has been
outlined elsewhere (Adams, Lauche, et al. 2017). The ACORN PBRN sample has been

shown to be broadly representative of the chiropractic profession in Australia with
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regard to key indicators in the AHPRA chiropractic database (Chiropractic Board of
Australia) (Table 3.1) including age (p=0.134) and gender (p=0.956), and generally

representative of practice location nationally (Adams, Peng, Steel, et al. 2017).
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Table 3.1: Comparison of ACORN and AHPRA membership demographic
characteristics (June 2015)

Characteristic ACORN AHPRA p-value
(%) (%)
Gender 0.956
male 63 63
female 37 37
Age groups 0.134
<30 16 18
30-39 31 30
40-49 26 26
50-59 18 16
60+ 9 10
State (primary) 0.023
NSW 34 35
VIC 25 26
QLD 15 16
WA 13 13
SA 9 7
ACT 2 1
TAS 1 1
NT 1 1

ACORN: Australian Chiropractic Research Network; Australian Health
Practitioner Regulation Agency. AHPRA: Australian Chiropractic registrant
data: March 2015, Chiropractic Board of Australia, Melbourne.

source: (Adams et al. 2016).

The sub-study data collected for Phase Two of this thesis was through a secondary
data analysis of the ACORN baseline information to answer research question 2 and
through the collection of new primary data via direct engagement with ACORN
practitioner members to answer research questions 3 and 4. For Phase Three and
research question 5, new primary data was collected via engagement with ACORN

practitioner members who identified eligible study participants (headache patients).
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3.3 Survey research design for Phase Two and Phase Three

This section outlines the survey design utilised for Phase Two and Phase Three of this
research, which drew upon an observational survey design commonly utilised in HSR
(Patten & Newhart 2017; Salazar, Crosby & DiClemente 2015). While experimental
study designs involve the active allocation of a treatment or intervention of interest to
the study population, observational study designs are appropriate for identifying the
prevalence of an outcome of interest within the study population and to test for
associations with that outcome of interest without the use of any direct intervention
to influence it (Patten & Newhart 2017). The survey research design utilised for this
thesis uses targeted questions with the aim of generalizing the results taken from a
sample to a larger population or subgroup of people (Patten & Newhart 2017). For
this research, information was gathered from a sample of both chiropractors (Phase
Two) and patients of chiropractors (Phase Three) to make inferences about the wider

practitioner and patient populations, respectively.

3.3.1 Cross-sectional survey methods

Surveys are described as cross-sectional if they are employed at one time point (Mann
2003). This research used cross-sectional survey methods to study practitioners and
patients at one point in time to estimate the prevalences of particular characteristics.
Cross-sectional survey methods can also be used to determine whether there is a
statistically significant relationship between an outcome of interest (the dependent

variable) and other (independent) variables of interest (Maltby et al. 2014).

In Phase Two, the initial outcomes of interest were the prevalence of treating migraine

(reported in the ACORN baseline questionnaire) and the independent variables
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associated with chiropractors with a high migraine caseload i.e. those chiropractors
who treat migraine on an ‘often’ basis (research question 2). The second outcome of
interest in Phase Two was the use of primary headache diagnostic criteria i.e. yes/no
(reported in the practitioner survey questionnaire) in the analysis of independent
variables associated with chiropractors who report utilising primary headache
diagnostic criteria (research question 4). In Phase Three, the outcome of interest was
whether headache type or the reasons for consulting a chiropractor were significantly
associated with patient satisfaction with headache management by a chiropractor

(research question 5).

The strengths of cross-sectional study designs are that they require fewer resources
than experimental designs and can provide prevalence estimates that are often useful
for public health planning, including where findings identify a significant demand on
healthcare resources or providers (Levin 2006). In addition, they can be used for
generating hypotheses that can be studied more rigorously using more sophisticated
experimental designs (Mann 2003). A weakness of cross-sectional studies is that they
only provide a snapshot of the population at a single point in time, whereas results
may be different at another time point. In addition, they do not allow identification of

cause and effect (Mann 2003).

In summary, cross-sectional study designs are appropriate to ascertain the prevalence
of an outcome of interest and to investigate associations between it and other
variables (Levin 2006). In the context of this research, a cross-sectional study design
was appropriate for assessing outcomes of interest and related associations with

regard to practitioners in Phase Two, and patients in Phase Three.
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3.3.2 Survey questionnaire design

Phase Two practitioner sub-study questionnaire design

The purpose, development and content of the ACORN database questionnaire that
produced data for the secondary cross-sectional analysis to address research question
2 (Phase Two) was outlined in section 3.2. This section outlines the purpose,
development and content of the practitioner survey used to address research question

3 and 4 (Phase Two).

The practitioner sub-study survey administered in Phase Two was designed to examine
the prevalence of headache within chiropractic practice settings and chiropractors’
approach to headache management across a range of clinical domains relevant to
frontline headache patient care. Practitioners were sent an invitational email to
participate (see Appendix 3). The invitational email contained a link to an online
questionnaire (see Appendix 4). With no validated survey instruments available, the
research team developed a questionnaire that aimed to understand headache patient
management by chiropractors. Accordingly, the questionnaire adopted key themes
relevant to evidence-based, primary-care headache patient management, namely,
patient assessment, diagnosis, treatment delivery and the integration of
multidisciplinary management (Becker et al. 2015; Duncan, Watson & Stein 2008). The
key themes adopted were further developed after consideration of the ‘WHO: Lifting
the Burden’ report which tabled key challenges facing effective healthcare delivery to
mitigate the effects of headache in society (World Health Organization 2011) and after

consideration of previous questionnaires similarly utilised to examine the frontline
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management of people with headache (Kernick, Stapley & Hamilton 2008; Vuillaume

De Diego & Lanteri-Minet 2005).

An introduction outlined the purpose, content and duration of the questionnaire. The
first section of the questionnaire included questions on practitioner demographics and
the prevalence of headache management in daily practice. This was followed by
questions about the prevalence of headache patients, both as new patients and on
routine visits, in patient consultations over the previous two weeks. Subsequent
sections focused on specific areas applicable to frontline headache patient
management identified in previous research within primary care settings (Kernick,
Stapley & Hamilton 2008; Vuillaume De Diego & Lanteri-Minet 2005; World Health
Organization 2011), including the use of headache diagnostic criteria and related
beliefs about the role of headache diagnosis. Questions regarding the use of headache
diagnostic criteria were based on the classification criteria reported in ICHD-3 Beta for
primary and secondary headaches (Headache Classification Committee of the
International Headache Society 2013). These were followed by questions on the use of
headache outcome measures and headache disability instruments, including patient
headache diaries (Phillip, Lyngberg & Jensen 2007), the Migraine Disability Assessment
questionnaire (MIDAS) (Stewart, Lipton & Kolodner 2003) and the Headache Disability

Inventory (HDI) (Jacobson et al. 1995).

The next section asked about practitioner collaboration with other headache providers
(sending/receiving headache patient referrals), including collaboration with GPs,
medical specialists (via GPs), psychologists, osteopaths and other CAM practitioners

(including acupuncturists, herbalists, naturopaths, massage therapist and counsellors)
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and reasons for collaboration. The final section targeted practitioner approaches to
headache treatment and management, including questions about treatment aims,
methods and volume. The headache management questions were directed at
headache types previously reported as those treated by chiropractors (Adams, Barbery
& Lui 2013; Kristoffersen et al. 2012; Moore, Sibbritt & Adams 2017). All practitioner
response options were reported as dichotomous (yes/no) answers or as ratings on a 4-

point or 5-point Likert scale.

The practitioner questionnaire was pilot tested with 10 randomly selected
chiropractors from different sociodemographic backgrounds. Findings from pilot
testing were discussed by the wider research team (including the PhD candidate) to
assist decisions about survey duration and the selection of the survey themes and
options. In doing so, the research team considered practitioner understanding of the
nature and purpose of selected headache instruments, treatment terminology and

practitioners’ views on the relevance of survey questions.

Phase Three patient sub-study questionnaire design

This section outlines the purpose, development and content of the patient survey
utilised to address research question 5 in Phase Three. The patient sub-study survey
was designed to examine the sociodemographic profile, headache features and the
levels of headache severity, chronicity and disability of people who present to
Australian chiropractors for headache management. Each participating chiropractor
was posted a study pack containing 10 sealed envelopes (700 in total) for patient

distribution. Each sealed envelope contained printed background information to the
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research (see Appendix 5) and a link to an online questionnaire (see Appendix 6).

With no validated instruments available inclusive of all of the headache types assessed
for this study, the key themes adopted for the questionnaire were developed after
considering similar patient questionnaires about headache features and headache
impact (Buse et al. 2012; Steiner, Gururaj, et al. 2014). As with similar questionnaires
(Andree et al. 2010; Steiner, Gururaj, et al. 2014), questions relating to headache
features were informed by the ICHD headache classification criteria for headache
diagnosis (Headache Classification Committee of the International Headache Society
2018). The Headache Impact Test (HIT-6) instrument was chosen because it is the only
validated instrument for assessing headache disability, encompassing six questions
across six representative categories (pain, social/role functioning, vitality, cognitive

functioning, and psychological distress) (Kosinski et al. 2003; Yang et al. 2011).

The first section of the Phase Three questionnaire collected information on patient
headache characteristics based on ICHD-3 diagnostic criteria for migraine, tension
headache and cervicogenic headache (Headache Classification Committee of the
International Headache Society 2013). Selection of these headache disorders was
based upon previous research on chiropractic clinical populations (Adams, Barbery &
Lui 2013; Kristoffersen et al. 2012; Kristoffersen, Lundquvist, et al. 2013; Moore, Sibbritt
& Adams 2017). Headache chronicity was assessed using ICHD criteria (15 or more
headache days per month for the past three months) (Headache Classification
Committee of the International Headache Society 2018). Level of headache pain

intensity was assessed using a numerical rating scale for pain (Boonstra et al. 2016).
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The second section of the Phase Three questionnaire collected information on
participants’ level of headache disability using the HIT-6 questionnaire, a validated
measure of headache impact (Haywood et al. 2017; Sauro et al. 2010). Response
options to each question are ‘never’, ‘rarely’, ‘sometimes’, ‘very often’, and ‘always’
where each response option is provided a score of 6,8,10,11 or 13 points, respectively,
giving total HIT-6 scores ranging from 36—78 points. Patient headache disability level is
translated using four score categories: little or no impact (36—49), moderate impact
(50-55), substantial impact (56-59) and severe impact (60—-78) (Ware, Bjorner &

Kosinski 2000).

The third section of the Phase Three questionnaire explored the reasons patients seek
help from chiropractors for their headache. Participants were asked to select an
answer from listed options — seeking help with headache prevention, headache relief
during an attack, headache-related stress, being more in control of headaches,
reducing the effects of headaches on relationships, and reducing the effects of
headaches on the ability to work. Participants were also asked about their level of
satisfaction with chiropractic headache management. The last section of the
guestionnaire collected information on patient sociodemographic characteristics,
including their age, gender, level of health insurance and education, and employment

status.

The questionnaire was pilot tested with a convenience sample of 10 headache patients
from different sociodemographic backgrounds to help refine its content. Findings from
pilot testing were discussed by the wider research team (including the PhD candidate)

to assist decisions about survey duration, themes and response options. In doing so,
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the research team considered patient understanding of the nature and purpose of the

selected survey questions.

3.3.3 Sampling methods

The method by which a study sample is selected is important to the external validity of
a survey (i.e., the degree to which the sample represents the larger population under
examination) (Etikan & Bala 2017). As it is rarely feasible to administer a survey
guestionnaire to all members of a population, methods of sampling and statistics are
used to obtain a sample that is representative of the population of interest. Random
sampling allows for each participant to be selected by chance and gives a closer
estimate of larger populations and for appropriated statistical analysis to be
performed (Clark et al. 2003). In Phase Two of this research, a random sample of
chiropractors was selected from the ACORN database practitioner membership to
complete the online sub-study questionnaire. In Phase Three a random sample of
ACORN practitioners was invited to recruit headache patients to complete the patient
sub-study questionnaire. All headache patients were invited to participate via
consecutive (non-random) sampling. While less representative, consecutive sampling
is often chosen for practical reasons, including to reduce costs and to ease recruitment
across multiple sites (Clark et al. 2003). Inclusion criteria was English speaking adults

(over 18 years), with a chief complaint of headache.

3.4 Data collection and management

Data collection methods for the ACORN database are outlined above (sections 3.2 and
3.3). The ACORN practitioner database (n=2005) is maintained in a fully secured

software management system on a password-protected computer at UTS and only the
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ARCCIM research team has access. Data collected for the secondary analysis of 1869
practitioners who had previously reported ‘often’ providing treatment for patients
with migraine in the ACORN PBRN database questionnaire was stored on a similarly

password-protected computer with only team access.

To collect data to answer research questions 3 and 4, practitioners were emailed
invitations to participate (see Appendix 3) containing an embedded link to the online
survey questionnaire (see Appendix 4). Emails were sent to a random sample of 1050
practitioners who reported ‘often’ treating patients with headache disorders in the
ACORN database questionnaire. Three follow-up reminder emails were sent out during
the recruitment period (August to November 2016). Data collected from 381
respondents were stored on a password-protected computer that could only be

accessed by the research team.

For research question 5, an initial invitational email (see Appendix 7) was sent to a
second random sample of 900 practitioner members of the ACORN database who
reported ‘often’ treating patients with headache disorders in the ACORN PBRN
database questionnaire. Seventy chiropractors consented to facilitate patient
recruitment; each consenting chiropractor then received a study pack by post. The
study pack contained a script for practitioners to follow when discussing the study with
headache patients (see Appendix 8) and 10 sealed envelopes to give them. Each sealed
envelope contained the study background leaflet with a link to the online
guestionnaire (see Appendix 5). Consenting practitioners were invited to distribute the
sealed envelopes to patients who presented with a chief complaint of headache (but

not at their initial consultation for this problem). Headache patients then completed
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the online questionnaire (see Appendix 6). Data collected from 224 respondents were
stored on a password-protected computer that could only be accessed by the research

team.

Each questionnaire administered for the different phases of this research advised
respondents that the information provided was anonymous and that consent was
implied by choosing to complete the survey. No incentives were offered to
practitioners or patients to participate in the sub-study surveys. All survey data
collected for these sub-studies were de-identified. All data was cleaned by removing
incomplete or incorrect data in order to prepare the data for analysis and a review of

anomalies and statistical outliers was conducted to identify any potential errors.

3.5 Statistical analyses

As noted earlier, this research included a secondary analysis of the ACORN database
guestionnaire, and primary analysis of data collected directly from ACORN practitioner
respondents and from headache patient respondents. Quantitative methods are used
to describe research findings to allow numerical values, through the use of statistical
analysis, to represent the data observations (Patten & Newhart 2017). Quantitative
statistics, including descriptive or inferential statistics, are commonly used to analyse

survey data (Korn & Graubard 2011).

This study used both descriptive and inferential statistics. Descriptive statistics were
used to describe the sample without drawing conclusions about the population from
which it was taken (Stewart 2018). Summary statistics were used to describe the data

(participant responses), with categorical data presented using numbers and
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percentages and continuous descriptive data using means and standard deviations
(SDs). Inferential statistics uses sample data to make inferences about a study
population to test a hypothesis using the sample to draw conclusions (Stewart 2018).
Accordingly, this research used Student’s t-test to determine the significance of the
difference between two groups of continuous data, while Pearson’s chi-squared test or
Fisher’s exact test was used to determine the association between two categorical
variables to assess whether the frequency of an outcome was significantly different in
two or more groups (Peat. J & Barton 2005). The chi-squared test is used when the cell
sizes are expected to be large (80% of the expected cell frequencies greater than 5),
while Fisher's exact test was used to test an association between two categorical

variables with small cell sizes (expected values less than 5) (Peat. J & Barton 2005).

In addition, a multiple logistic regression model was applied to examine associations
between a dependent binary (outcome) variable and several independent (predictor)
variables to enable the estimation of odds ratios (ORs) and allow for measures of
association to be adjusted for potential confounding factors (Peng, Lee & Ingersoll
2002), as outlined below in section 3.5.1. In order to build the most parsimonious
model using a likelihood ratio test, a backward stepwise process was employed
(Wagner & Shimshak 2007). Statistical significance was set at p<0.05. ORs were

reported with 95% confidence intervals.

3.5.1 Phase Two sub-study statistical analysis
For research question 2 (see section 1.2.2), data are presented as absolute and relative
frequencies or as means and standard deviations. The bivariate associations between

survey items and the dependent variable were first explored using Student’s t-test or
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Pearson’s chi-squared tests, as applicable. Multiple logistic regression analysis was
used to identify independent predictors of frequency of treating people with migraine
which was dichotomised into chiropractors who treat those with migraine ‘often” and
‘less often’ (responses represented by ‘never’, ‘rarely, and ‘sometimes’). Included in
the regression model were questionnaire items with associations from the bivariate
analysis (p £ 0.25) (Hosmer & Lemeshow 2000). A backward stepwise procedure
utilising a likelihood ratio test was chosen to establish the independent predictors of
chiropractors who ‘often’ treat those with migraine. Statistical software SPSS 22.0 and

Stata 13.1 were used for the statistical analyses.

For research question 3 (see section 1.2.2), descriptive statistics are presented, as
appropriate, to describe participant responses. Participant views about the role of
ICHD primary and secondary headache diagnostic criteria were reclassified from five
into three groups: strongly disagree/disagree, neutral, and agree/strongly agree.
Participant collaboration with other headache-related healthcare providers was
reclassified from four into two groups: never/rarely and sometimes/often. These
groupings were the result of the very low number of responses reported within some
Likert categories. Additionally, the reporting of chiropractic headache management
was categorised as often/almost every headache patient or never/rarely. Statistical

analysis was conducted using Stata 13.1.

For research question 4 (see section 1.2.2), descriptive statistics are presented, as
appropriate, to describe participant responses. Student’s t-test and Pearson’s chi-
squared test or Fisher’s exact test were used for sociodemographic comparisons of the

survey population with the ACORN membership to test the significance of differences
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in continuous and categorical variables respectively. Bivariate comparison of survey
items for chiropractors who indicated the use of ICHD primary headache classification
criteria (i.e. yes/no) involved use of Pearson’s chi-squared test or Fisher’s exact test as
appropriate. The identification of independent variables associated with those
chiropractors who used ICHD primary headache criteria involved multiple logistic
regression. Questionnaire response items were dichotomised into ‘strongly
disagree/disagree/neutral’ or ‘agree/strongly agree’. Variables with significant
associations (p £0.2) in bivariate analyses were included in the regression model
(Hosmer & Lemeshow 2000). Independent survey variables were dichotomised after
consideration of similar research (Engel, Beirman & Grace 2016; Lee et al. 2018) and
the distributions of the data. A backward stepwise procedure was selected to establish
the most parsimonious model that predicted those practitioners who used ICHD

primary headache diagnostic criteria. Stata 13.1 was used for all statistical analyses.

3.5.2 Phase Three sub-study statistical analysis

For research question 5 (see section 1.2.2), study population characteristics are
reported using descriptive statistics with categorical data presented as frequencies and
percentages and continuous descriptive data using means and SDs. Chi-square tests or
Fisher’s exact test were used, as applicable, to examine the association between
reasons for consulting a chiropractor and the level of satisfaction with chiropractic
headache management and to see if headache type was associated with patient
satisfaction with chiropractic headache management. Statistical analyses were

conducted using SPSS software (version 25).
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3.6 Ethics approval

Ethics approval for the research was obtained from the Human Research Ethics
Committee at UTS for the secondary analysis of the baseline questionnaire (no. ETH16-
0474) (Appendix 9), the practitioner sub-study survey (no. ETH16-0639) (Appendix 10)
and for the patient sub-study survey (no. ETH182196) (Appendix 11). All sub-study
participants were provided with contact details (email, phone and post) for the
research investigators. The secondary analysis and practitioner sub-study survey
received ethics approval as Nil/negligible risk. Ethics approval was given for the patient
sub-study after an extensive ethical review by the UTS Human Research Ethics

Committee.

3.7 Chapter summary

This chapter describes the methodology and the study methods appropriate to each
phase of the research. It outlines details on the PBRN facility utilised for data
collection, the cross-sectional survey design, data collection and storage methods,
sample selection and recruitment, statistical analysis and ethical considerations.
Further details of research methodology are provided in the published and submitted

articles in the Results chapters.
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4 The treatment of migraine patients within
chiropractic: analysis of a nationally representative

survey of 1869 chiropractors

4.1 Chapter introduction

This chapter presents detailed results about the proportion and characteristics of
Australian chiropractors who often manage migraine. The chapter provides the
rationale for the study and presents findings that address research question 2 (see

section 1.2.2).

The work contained in this chapter was published as follows:

Moore, C., Adams, J., Leaver, A. Lauche, R. & Sibbritt, D. 2017, 'The treatment of
migraine patients within chiropractic: analysis of a nationally representative survey of
1869 chiropractors', BMC Complementary and Alternative Medicine, vol. 17, no. 519,

pp. 1-10.

A copy of the manuscript is shown in Appendix 12.

4.2 Rationale for this study within the research project

The projects’ aim (section 1.2) required an initial understanding of the overall
prevalence of migraine management by chiropractors and the characteristics of
chiropractors who provide migraine management. While the literature review (chapter
2) identified that the use of chiropractors for the management of migraine is be
common within the general population internationally, there is little information on

the prevalence of migraine management within chiropractic clinical settings. A clearer
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picture of the prevalence of migraine management within chiropractic settings assists
in understanding the wider headache management landscape beyond conventional
medical settings and helps to determine whether primary headache management by
chiropractors warrants closer examination through primary data collection. Moreover,
understanding the practitioner, practice and clinical management characteristics of
chiropractors with high caseloads of patients with migraine provides valuable insights
for more detailed assessment of chiropractors’ headache management (chapters 5 and

6).

The data utilised for this chapter were derived from the ACORN baseline survey (see
Appendix 2). As noted earlier, the ACORN database is generally representative of the
chiropractic profession across Australia in terms of gender, age and practice location
(Adams, Peng, Steel, et al. 2017). Practitioner characteristics are described using
responses to questionnaire items 1, 2, 3, 4 and 8. These demographic items were
identified as factors that could influence features of patient management (Murphy-

Cullen & Larsen 1984; Watson et al. 2006).
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The treatment of migraine patients within
chiropractic: analysis of a nationally representative

survey of 1869 chiropractors

4.3 Introduction

Migraine is the seventh leading cause of years lived with disability (YLDs) and a
common neurological disorder (Vos et al. 2013). During an attack, migraine symptoms
are characterised by severe, throbbing, unilateral headaches associated with nausea,
vomiting, photophobia and aggravation from physical activity and while less common,
a migraine with aura is further associated with visual, sensory or speech related
symptoms (Headache Classification Committee of the International Headache Society
2013). A variety of precipitating factors have been associated with triggering a
migraine attack. Triggers reported include weather, stress, poor or over-sleeping,
odours, missing meals and certain foods, menses and neck pain (Andress-Rothrock,

King & Rothrock 2010; Kelman 2007).

Uncertainty remains regarding the mechanisms associated with the initiation of
migraine pain. Evidence suggests migraine pain has a central origin involving the cortex
and brainstem (Coppola, Pierelli & Schoenen 2007; Lambert 2010). Indirect evidence
also suggests migraine pain has a peripheral origin whereby peripheral input from
within cervical spine structures causes sensitization of trigeminal nociceptive pathways
(Bartsch 2005; Fernandez-de-las-Pefias et al. 2009; Levy 2010). This may be more

common in sufferers with neck pain and may involve convergent nociceptive input via
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the trigeminal nerve and the upper cervical afferents to the trigeminal cervical
complex (Ashina et al. 2015; Florencio et al. 2014; Ford et al. 2008). Interpretation of
this indirect evidence may have implications for the role of manual therapies in the
treatment of migraine (Nijs et al. 2011; Nijs, Van Houdenhove & Oostendorp 2010). To
date however, clinical trials to support the effectiveness of manual therapies, including
soft tissue therapies, spinal manipulation and spinal mobilisation, for the prevention of
migraine remains limited, of poor quality and sometimes conflicting (Bryans et al.
2011; Chaibi, Tuchin & Russell 2011; Posadzki & Ernst 2011). Despite this clinical
uncertainty, physical therapies, which may include manual therapies, are reported as
the most frequently used complementary and alternative therapies for the

management of headaches worldwide.

Chiropractors are one of the most common complementary and alternative medicine
(CAM) providers globally (Ong et al. 2004; Thomas, Nicholl & Coleman 2001; World
Health Organization 2011; Zodet & Stevans 2012). The use of chiropractic for the
treatment of headaches appears to be substantial (Brown et al. 2013; Kristoffersen et
al. 2012; Ossendorf et al. 2009) with migraine likely to be one of the most common
headache types chiropractors manage (Moore, Sibbritt & Adams 2017; Sanderson et
al. 2013; Wells et al. 2011). Consequently, there is a need to better understand how
many chiropractors have a high migraine caseload and whether this is more common
to a particular type of chiropractor. While the treatment of migraine by chiropractors
may be substantial, no research to date has reported on how prevalent such treatment
is within the profession or the features of those chiropractors who provide it. In

response, this study aimed to investigate the proportion of Australian chiropractors
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with a high migraine caseload; and the practitioner characteristics, practice
characteristics and clinical management factors associated with frequent management

of patients with migraine by chiropractors.

4.4 Methods

The analyses presented in this paper were drawn from a questionnaire distributed
during recruitment for a national practice-based research network (PBRN) titled the
Australian Chiropractic Research Network (ACORN) project. This national project is
independently designed and conducted by senior researchers at the Australian
Research Centre in Complementary and Integrative Medicine (ARCCIM), University of
Technology Sydney. The ACORN 21-item questionnaire examining practitioner,
practice and clinical management characteristics was distributed to all registered
chiropractors across Australia (approval # 2014000027) (Adams et al. 2016). The
secondary analyses sub-study reported in this paper were undertaken following ethical
approval from the Human Research Ethics Committee of the University of Technology

Sydney (approval # ETH16-0474).

4.4.1 Recruitment and sample

Recruitment for the ACORN PBRN occurred through a profession-wide recruitment
strategy conducted from March through to June 2015. An invitation pack was
distributed to all registered Australian chiropractors who were invited to both
complete the baseline ACORN questionnaire and to consent to participate in the
ACORN PBRN project. Distribution was via post (hard copy), email (survey link) and at
several regional profession-based conferences and was also made available through

the official ACORN website (SurveyGizmo™). The invitation pack was similarly re-
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distributed with four reminders starting four weeks after the initial invitation (Adams

et al. 2016).

A total of 2,005 chiropractors (43% of the 4,684 Australian chiropractors registered at
time of recruitment) completed the baseline ACORN practitioner questionnaire.
Participants were generally representative of the wider profession with regards to a
number of key indicators when compared to registered chiropractors identified by
AHPRA (Australian Health Practitioner Regulation Agency) at the time of recruitment
(Chiropractic Board of Australia 2015) including age (p=0.065) and gender (p=0.634).
While the ACORN baseline sample is also generally representative of the wider
chiropractic population regarding practice location, slight differences were found in
terms of the distribution by location with the questionnaire sample slightly over-
represented by chiropractors from South Australia, the Australian Capital Territory,

Tasmania and the Northern Territory (p < 0.01) (Adams et al. 2016).

4.4.2 Instrument

The ACORN questionnaire collected information across three key domains (see
Additional file 1). The first was practitioner characteristics (age, gender, education,
professional qualifications and memberships in professional associations, years in
private practice and professional roles in education, research and other professional
areas). The second domain was practice characteristics (average patient care hours,
number of weekly patient visits, place, number and type of practice location(s), types
of health professionals working in the chiropractor’s practice location, professional
referral relationships and use of diagnostic imaging and electronic records). The third

domain was clinical management characteristics where all response categories were
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on a four-point Likert frequency scale (‘never’, ‘rarely’, ‘sometimes’ or ‘often’). This
domain was divided into five sub-sections including frequency with which
chiropractors discuss listed aspects of health promotion in their care plans; treat
patients presenting with a range of listed conditions; treat patient subgroups and

utilise listed treatment methods and interventions.

4.4.3 Statistical analyses

Statistical analyses were conducted using statistical software Stata 13.1 and SPSS 22.0
on those chiropractors who provided an answer to the question on how often they
treat patients with migraine (n=1869; 93.2% of all questionnaire respondents). The
dependent variable was the frequency of treatment of patients with migraine; ‘never’,
‘rarely’, ‘sometimes’ or ‘often’, which was dichotomised into those who treat patients
with migraine ‘often’ and those who treat patients with migraine ‘less often’
(represented by the ‘never’, ‘rarely’ and ‘sometimes’ responses). Data are presented

as means and standard deviations, or absolute and relative frequencies.

The bivariate associations between all survey items and the outcome variables were
firstly explored using Student’s t-test or chi-square tests, where applicable.
Independent predictors of frequency of treating patients with migraine were identified
using multiple logistic regression analysis. ACORN survey items with associations from
the bivariate analyses (p< 0.25) were included in the regression model. A backward
stepwise procedure employing a likelihood ratio test was chosen to determine the
independent predictors of chiropractors who treat patients with migraine ‘often’.
Statistical significance was set at p<0.05. Odds ratios were reported with 95%

confidence intervals.
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4.5 Results

Of the 1869 chiropractors, 62% were male with a mean (SD) age of 42.1 (12.1) years
and most had a Bachelor or Master’s degree qualifications (96%). Participants had
worked for an average of 15.8 (11.3) years in practice and worked an average of 27.3
(12.6) patient care hours each week. The majority of chiropractors reported managing
patients with migraine ‘often’ (n=990; 53.0%). Fewer participants reported managing
patients with migraine ‘sometimes’ (n=765; 40.9%) and only a small percentage

reported managing patients with migraine ‘rarely’ (n=106; 5.7%) or ‘never’ (n=8; 0.4%).

Chiropractors with a high migraine caseload (‘often’ group) were more often older
(p=0.001), had more years in practice (p<0.001), worked a greater number of patient-
care hours per week (p<0.001) and reported a greater number of patient visits per
week (p<0.001) than those chiropractors with a lower migraine caseload (Table 4.1).
The practice setting of chiropractors with a high migraine caseload was more often
rural (p=0.017) and they less often shared their practice location with a GP (p=0.046)
or psychologist/counsellor (p=0.043) while more often had a referral relationship with
an occupational therapist (p=0.016), podiatrist (p=0.016) and/or exercise physiologist
(p=0.031). Additionally, these chiropractors more often used imaging in their practice
(p<0.001) but less often had diagnostic ultrasound on site (p=0.008) than those

chiropractors with a lower migraine caseload (Table 4.2).
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Table 4.1: Distribution of practitioner characteristics across frequency of practitioner

treating patients with migraine.

Treat patients with migraine

Never/rarely/ Often p-value
Characteristic sometimes
(n=879) (n=990)
Age in years (meanzsd) 41.3+11.7 43.1+12.3 0.001
Gender
malen (%) 531(60.7)  624(63.4) 0.237
female n (%) 344 (39.3) 361 (36.6)
Qualification n (%)
Diploma n (%) 20(2.3) 21(2.1) 0.718
Advanced diploma n (%) 6 (0.7) 8(0.8)
Bachelor n (%) 304 (34.9) 344 (35.0)
Doctor of Chiropractic n (%) 245 (28.1) 296 (30.1)
Masters n (%) 288 (33.0) 308 (31.4)
PhD n (%) 9 (1.0) 5 (0.5)
Years in practice (meantsd) 14.9+11.0 16.8t11.6 <0.001
Patient care hours/week (meanztsd) 26.0+11.2 28.0+10.4  <0.001
Patient visits/week (meantsd) 78.1+53.8 95.5+59.2  <0.001
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Table 4.2: Distribution of practice characteristics across frequency of practitioner

treating patients with migraine.

Treat patients with

migraine
Never/rarely/ Often p-
Characteristic sometimes value
(n=879) (n=990)
Location
Urban n (%) 685 (79.6) 727 (74.9) 0.017
One location only 214 (24.5) 257 (26.0) 0.441
Other health professionals in practice
location
General practitioner 68 (7.7) 54 (5.5) 0.046
Podiatrist 93 (10.6) 86(8.7)  0.165
Medical specialist 26 (3.0) 25 (2.5) 0.567
Physiotherapist 85 (9.7) 91(9.2) 0.724
Chiropractor 504 (57.3) 595 (60.1) 0.226
Exercise physiologist 56 (6.4) 69 (7.0) 0.605
Psychologist 126 (14.3) 111 (11.2) 0.043
Occupational therapist 17 (1.9) 31(3.1) 0.102
Referral relationships
General practitioner 483 (54.9) 581 (58.7) 0.103
Psychologist 119 (13.5) 147 (14.8) 0.418
Physiotherapist 259 (29.5) 329(33.2) 0.080
Occupational therapist 59 (6.7) 97 (9.8) 0.016
Podiatrist 323 (36.7)  418(42.2) 0.016
Medical specialist 129 (14.7) 168 (17.0) 0.176
Exercise physiologist 120 (13.7) 171 (17.3) 0.031
Using imaging at least often 332 (38.1) 549 (55.7) <0.001
Having imaging on site
X-ray  138(15.7) 144 (14.5) 0.487
Magnetic resonance imaging (MRI) 36 (4.1) 26 (2.6) 0.077
Surface electromyography (SEMG) 30(3.4) 50(5.1) 0.081
Diagnostic ultrasound 35 (4.0) 19 (1.9) 0.008
Thermography 33(3.8) 55 (5.6) 0.067

116



Table 4.3 displays the clinical management characteristics of chiropractors with a high
migraine caseload. The clinical management plans of chiropractors with a high
migraine caseload more often included advice on diet/nutrition (p<0.001),
smoking/drugs/alcohol (p<0.001), physical activity (p=0.005), occupational health and
safety (p<0.001), pain counselling (p<0.001), nutritional supplements (p<0.001) and
medications (including for pain/inflammation) (p<0.001) than those chiropractors who
less often managed patients with migraine. In addition, those chiropractors with a high
migraine caseload more often treated patients presenting with neck, thoracic and low
back pain, upper and lower limb disorders, postural disorders, degenerative conditions
(all p<0.001), non-musculoskeletal conditions (p<0.001), other headache disorders
(excluding migraine) including cervicogenic and tension type headaches (p<0.001) and
spine health maintenance/prevention (p<0.001) than chiropractors with a lower
migraine caseload. In addition, they were more likely to treat pregnant women
(p<0.001), athletes/sports people (p<0.001), Aboriginal and Torres Strait Islander
people (ATSI) (p<0.012), patients with work injuries (p<0.001) and traffic injuries
(p<0.001), patients from non-English speaking ethnic groups (p<0.035), people
receiving post-surgical rehabilitation (p<0.001), and younger and older patients (all
p<0.001) than those chiropractors with a lower migraine caseload. The treatment
techniques/methods more often used by chiropractors with a high migraine caseload
were high velocity, low amplitude (HVLA) spinal manipulation (p=0.023), drop-piece
techniques (p=0.015), sacro-occipital techniques (p<0.001), instrument adjusting
(p=0.001), biophysics (p=0.040), applied kinesiology (p=0.001), functional neurology
(p<0.001), dry needling (p=0.006), heat/cryotherapy (p=0.002), orthotics (p<0.001) and

extremity joint manipulation methods (p<0.001).
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Table 4.3: Distribution of clinical management characteristics across frequency of

practitioner treating patients with migraine.

Treat patients with

migraine
Characteristic Never/rarely/ Often p-value
sometimes
(n=879) (n=990)
Care plan includes (discussed often)
Diet/nutrition 379 (43.2) 565 (57.4) <0.001
Smoking/drugs/alcohol 171 (19.5) 295 (30.1)  <0.001
Physical activity/fitness 724 (82.8) 861 (87.5) 0.005
Occupational health and safety 325(37.4) 439 (44.8) 0.001
Pain counselling 175 (20.2) 285 (29.3) <0.001
Nutritional supplements 261 (29.8) 435 (44.1) <0.001
Medic.ati_ons (incIuQing 165 (19.1) 264 (27.0) <0.001
pain/inflammation)
Conditions (treated often)
Neck pain: Axial 780 (88.8) 967 (97.8) <0.001
Neck pain: Referred/radicular 374 (42.5) 799 (80.7)  <0.001
Thoracic pain: Axial 654 (74.8) 922 (93.4) <0.001
Thoracic pain: Referred/radicular 227 (26.1) 632 (64.4) <0.001
Low back pain: Axial 793 (90.5) 968 (98.2) <0.001
Low back pain: Referred/radicular 600 (68.5) 910(92.2) <0.001
Lower limb musculoskeletal disorders 395 (45.0) 729 (73.8) <0.001
Upper limb musculoskeletal disorders 416 (47.4) 748 (76.1) <0.001
Postural disorders 442 (50.5) 765 (77.7)  <0.001
Degenerative spine conditions 642 (73.1) 986 (99.7) <0.001
Headaches (tension, cervicogenic) 642 (73.0) 986 (100.0) <0.001
Migraine disorders
Spine health maintenance/prevention 529 (60.3) 834 (84.8) <0.001
Non-Musculoskeletal conditions 106 (16.8) 306 (41.2) <0.001
Patient groups (treated often)
Child: <4years 198 (22.7)  362(36.8) <0.001
4-18 years 363 (41.6) 627 (63.6) <0.001
Older: >65 years 574 (65.8) 794 (80.6) <0.001
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Aboriginal and Torres Strait islander 8(0.9) 24 (2.5) 0.012
Pregnant women 233 (26.8) 448 (45.7) <0.001
Athletes/sports people 339(39.1) 572 (58.5)  <0.001
Work Injuries 250 (38.9) 418 (42.8) <0.001
Traffic Injuries 58 (6.7) 196 (20.1) <0.001
Post-Surgical Rehabilitation 32 (3.7) 88 (9.0) <0.001
Non-English-speaking ethnic groups 43 (5.1) 72 (7.5) 0.035
Techniques/methods (used often)
Drop-piece 443 (51.0) 549 (56.7) 0.015
Pelvic blocking/sacro-occipital 343 (39.7) 465 (48.1)  <0.001
Instrument Adjusting 420 (48.4) 545 (56.0) 0.001
Chiropractic Biophysics 28 (3.3) 49 (5.4) 0.040
HVLA manipulation/mobilisation 694 (80.0) 821 (84.1) 0.023
Applied kinesiology 113 (13.1) 182 (19.1) 0.001
Flexion-Distraction 65 (7.6) 81 (8.5) 0.472
Functional Neurology 71 (8.4) 168 (17.8) <0.001
Extremity Manipulation 443 (50.9) 648 (66.5) <0.001
Musculoskeletal Interventions (used
often)
Dry Needle or acupuncture 98 (11.3) 153 (15.7) 0.006
Soft tissue therapies 573 65.9 650 (66.1) 0.905
Electro-modalities 71 (8.6) 103 (10.6) 0.147
Heat/cryotherapy 118 (13.7) 184 (18.9) 0.002
Orthotics 55 (6.4) 134 (13.8)  <0.001
Exercise therapy/rehabilitation 411 (47.7) 497 (51.1) 0.140

Logistic regression analysis identified a range of factors independently associated with
the likelihood of a chiropractor having a high migraine caseload. These factors included
the chiropractor often discussing medications with their patients (including for
pain/inflammation) (OR=1.55; 95%Cl: 1.09, 2.21), treating patients with neck pain
(axial) (OR=2.89; 95%Cl: 1.18, 7.07), neck pain (referred/radicular) (OR=1.88; 95%ClI:

1.28, 2.77), thoracic pain (referred/radicular) (OR=2.52; 95%Cl: 1.58, 3.21), low back
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pain (referred/radicular) (OR=1.78; 95%Cl: 1.11, 2.85), upper limb musculoskeletal

disorders (shoulder, elbow, wrist, hand) (OR=1.67; 95%Cl: 1.20, 2.31), providing spinal

health maintenance/prevention (OR=1.59; 95%Cl: 1.12, 2.25), treating non-

musculoskeletal disorders (OR=3.06; 95%Cl: 2.13, 4.39), treating athletes/sports

people (OR=1.65; 95%Cl: 1.22, 2.23), employing functional neurology methods in their

patient management (OR=1.63; 95%Cl: 1.02, 2.61) and less often having a

psychologist/counsellor located in the same practice as the chiropractor (OR=0.53;

95%Cl: 0.34, 0.86) (Table 4.4).

Table 4.4: Logistic regression output for chiropractors that treat migraine often

compared to never/rarely/sometimes.

Factors Odds Ratio 95% C.1. p-value
Non-musculoskeletal disorders 3.058 2.132, 4.388 <0.001
Neck pain (Axial) 2.889 1.181, 7.068 0.020

Thoracic pain (Referred/radicular) 2.252 1.580, 3.210 <0.001
Neck pain (Referred/radicular) 1.881 1.280, 2.764 0.001

Low back pain (Referred/radicular) 1.783 1.115, 2.851 0.016

Upper limb Musculoskeletal disorders 1.668 1.206, 2.308 0.002

Athletes or Sports people 1.653 1.225, 2.231 0.001

Functional Neurology 1.632 1.020, 2.610 0.041

Spinal health maintenance/prevention 1.586 1.116, 2.252 0.010

Discussing medication (Including

oain/inflammation) 1.555 1.093, 2.213 0.014

Psychologist/counsellor in same practice 0.543 0.342, 0.862 0.010
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4.6 Discussion

4.6.1 Prevalence of migraine management

Our study found a large proportion of Australian chiropractors report managing a high
migraine caseload. This appears to support previous studies which have identified a
high prevalence of headache in chiropractic patient populations (4.6% - 15.4%) (Brown
et al. 2014; Jackson 2001; Rubinstein et al. 2000) and a high prevalence of chiropractic
use within the general migraine population (10%-29%) (Bigal et al. 2008; Kristoffersen
et al. 2012; Sanderson et al. 2013; Wells et al. 2011). The high use of chiropractors by
those with migraine would suggest these providers are likely to be addressing some of
the healthcare needs of this population and raises several questions for further

research enquiry.

For instance, there is a need to better understand all of the relevant patient
management approaches included within chiropractic migraine management and
whether these approaches vary from those reported in routine Australian chiropractic
practice which favours spinal manipulation, soft tissue therapy and exercise
prescription (Clijsters, Fronzoni & Jenkins 2014). For instance, while management of
public health and lifestyle factors, have been captured in recent chiropractic workforce
data (Adams, Lauche, et al. 2017; Australian Government 2015) there has been no
detailed examination on how these aspects of patient management are utilised in the
management of migraine. For example, little is known about the role chiropractors
play in patient education regarding migraine triggers associated with diet, fatigue and
stress or improving headache-related coping skills and pain management. While more

high quality research is still needed to assess the effectiveness of individual manual
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therapies for the treatment of migraine, understanding the use of these management
approaches by chiropractors and their influence on migraine health outcomes, both
individually and synergistically, may prove helpful in the design of future clinical trials
that aim to assess the overall effectiveness of chiropractic migraine management.
Chiropractic clinical trials have yet to incorporate any multimodal aspects of
chiropractic care that may influence underlying migraine mechanisms and have been
limited to the assessment of unimodal manual therapy interventions for which
headache treatment guidelines report only weak evidence or level lll

recommendations (Campbell, Penzien & Wall 2000; Sarchielli et al. 2012).

4.6.2 Factors associated with high migraine caseload

Our analyses did not identify any practitioner characteristics (practitioner age, gender
or place of education) that were associated with a high migraine caseload, suggesting
that a broad cross-section of the Australian chiropractors are frequently managing
those with migraine. However, our research highlights several practice-setting and
clinical management characteristics associated with chiropractors managing a high
migraine caseload and which raise valuable questions about the therapeutic or

philosophical approaches that may be common to chiropractic migraine management.

Our study found chiropractors with a high migraine caseload were associated with
treating spine regions (cervical, thoracic and lumbar) including referred and radicular
spine symptoms associated with noxious stimulation of nerve endings and direct nerve
root compression respectively (Bogduk 2009), as well as treating upper limb disorders.
Previous studies report manual therapies, particularly manipulative therapies, to be

the most common therapies utilised by chiropractors when treating the spine and
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upper limb (Carlesso et al. 2014; Clijsters, Fronzoni & Jenkins 2014; McHardy et al.
2008; Pribicevic, Pollard & Bonello 2009; van de Veen et al. 2005). Spinal manipulation
in particular is reported to be the most popular treatment modality utilised by
Australian chiropractors (Adams, Lauche, et al. 2017) and the only therapeutic
modality to be evaluated by the profession for the treatment of migraine (Chaibi,
Tuchin & Russell 2011). While unclear from our findings directly, these associations
may suggest a greater preference for the use of manual therapies when compared to
the use of other therapies amongst chiropractors with a high migraine caseload. More
research is needed to assess the use of other therapeutic approaches that may also fall
within the scope of chiropractors in their management of migraine. This could include
the use of relaxation methods, herbs, minerals, supplements and physical therapies as
identified within non-pharmaceutical migraine treatment guidelines (Becker et al.
2015; Holland et al. 2012; Pringsheim et al. 2012; Sarchielli et al. 2012). More research
is also needed to understand the clinical circumstances within which chiropractors
decide to refer patients with migraine to other healthcare providers for management

and treatment that is outside their scope of practice.

Our analyses identified chiropractors with a high migraine caseload as more likely to
provide treatment of patients with non-musculoskeletal conditions. While migraine
itself is classified as a neurological disorder, the classification of migraine as a non-
musculoskeletal condition is less straight forward when considering evidence of an
association with neck pain and the potential role of neck pain in migraine
pathophysiology (Ashina et al. 2015; Calandre et al. 2006; Fernandez-de-las-Pefias,

Cuadrado & Pareja 2006; Florencio et al. 2014). However, the treatment of a number

123



of non-musculoskeletal conditions with manual therapies by chiropractors is
controversial, (Ernst & Gilbey 2010; Harvey 2016) not least because of the significant
methodological limitations in related clinical trials (Clar et al. 2014; Ferrance & Miller
2010) and concerns raised about the lack of biological plausibility to support how
manual therapies, such as spinal manipulative therapy (SMT), might influence the
underlying pathophysiology of these conditions (Mirtz et al. 2009). On the other hand,
higher headache disability and chronicity is more common amongst those who seek
complementary medicine including chiropractic (Kristoffersen et al. 2012; Minen, Seng
& Holroyd 2014) and this is associated with greater levels of anxiety and depression
(Lantéri-Minet et al. 2005; Lipton, Buse, et al. 2013). With the interest by some
chiropractors toward improving overall patient health, including mental and emotional
well-being (Adams, Lauche, et al. 2017; Dehen et al. 2010; Hawk et al. 2010), more
research is needed to understand whether the association with treatment of patients
with non-musculoskeletal conditions may relate to care that is aimed to assist in the
management of common migraine comorbidities, such as anxiety and depression, or

toward the management of non-musculoskeletal conditions unrelated to migraine.

Our study also found chiropractors with a high migraine caseload are associated with
providing spinal health maintenance and prevention. While there is limited research to
identify a universal evidence-based definition of chiropractic maintenance care (Hawk
et al. 2012; Leboeuf-Yde & Hestbaek 2008), the role of preventative care is well
recognised within healthcare settings including for the prevention of migraine (Serrano
et al. 2013), which often presents as a chronic or recurring condition (Buse et al. 2012;

Lanteri-Minet 2014). As such, the need to help sufferers through ongoing support,

124



advice or treatment may be clinically indicated under a prevention paradigm. While
ongoing SMT may be a popular component of chiropractic prevention (Jamison &
Rupert 2001; Rupert 2000), more research is needed to understand all of the
therapeutic modalities and approaches utilised under this therapeutic paradigm. With
few clinical trials having included sufficient long-term follow-up to assess the benefits
of chiropractic spinal health maintenance and prevention, no robust conclusions can
be yet made about the long-term outcomes associated with this approach to care both
for the management of conditions associated with the spine or the effect this type of

care may have on those with migraine.

Our analyses identified chiropractors with a high migraine caseload as more likely to
not have a psychologist/counsellor practicing at the same practice location. While
psychologists can be a key healthcare provider for those with headache (Campbell,
Penzien & Wall 2000; Lipchik et al. 2006; Smitherman, Maizels & Penzien 2008) it may
be difficult to explain why chiropractors with a high migraine caseload are less likely to
practice alongside psychologists. Possible explanations may be the potential influence
of existing incentives for greater collaboration and therefore proximity between
psychologists and other healthcare providers (Australian Government 2017) or the
possibility that chiropractors who often manage migraine may have a more
independent therapeutic approach to the management of psychological aspects of
patient health (McDonald, Durkin & Pfefer 2004) suggesting less proximity reflects less
inter-disciplinary collaboration with psychologists when managing this patient
population. Alternatively, this could simply reflect a more general trend for Australian

psychologists to work in independent private practice settings (Stokes et al. 2010).
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The association with discussing medications (including for pain/inflammation) by
chiropractors who often manage migraine raises valuable questions about the nature
of these patient discussions. These discussions may reflect the practitioners aim to
assist migraine patients to manage their health ‘without the use of drugs or surgery’, a
defining therapeutic and philosophical approach to patient care encouraged by
chiropractic political bodies (Chiropractic 2013; Chiropractors Association of Australia
2016a) promoting better health without an unnecessary dependence on medications.
These discussions may also reflect patient’s raising concerns or dissatisfaction with
migraine medications, a finding that has been reported as a key predictor for the use
of complementary medicine including chiropractic for this patient population (Gaul et
al. 2009; von Peter et al. 2002). As a result, discussing current and previous migraine
medications may be more common place inside consultations with migraine patients.
More research is needed to understand the nature of discussions regarding migraine
medications and whether these discussions extend beyond the normal documentation
of current and previous treatments for a presenting complaint as expected for
registered chiropractors under regulatory guidelines (Chiropractic Board of Australia

2014).

4.7 Limitations

Our secondary analysis of the ACORN cross-sectional survey provides an opportunity
to answer a number of questions and identify further pertinent questions for future
enquiry regarding chiropractic migraine management. Drawing strong conclusions
from our research may be limited due to our analysis being secondary and the quality

and fit of existing data to our research. As such, it cannot be concluded that the
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associations drawn from this secondary analysis are unique to the management of
migraine patients. Our findings rely on practitioners understanding the classification
criteria for migraine headache and the retrospective recall of practitioners when
answering the original ACORN questionnaire. The Likert categories provided in the
ACORN guestionnaire (‘never’, ‘rarely’, ‘sometimes’, ‘often’) for the frequency of
migraine management are also subject to practitioner interpretation of these terms.
There would also be a risk of selection bias if the features of the practitioners
responding to the ACORN survey are less than representative of the wider profession.
While the associations reported from our secondary analysis of the ACORN cross-
sectional survey are preliminary, the findings nevertheless are valuable in helping to
generate hypotheses to further explore the management and effectiveness of

headache and migraine management by chiropractors.

4.8 Conclusions

Migraine appears to be a significant component of chiropractic caseload. There is a
need for more high-quality research to better understand how chiropractors manage
this patient population and to understand the prevalence, burden and comorbidities
associated with migraine patients who seek help from these providers. Such
information is important in helping to inform safe, effective and coordinated care for

migraine sufferers within the wider health system.

4.9 Chapter summary
The research findings presented in this chapter indicate that a substantial proportion
of chiropractors report the frequent management of migraine. These findings highlight

the need for healthcare providers to be mindful that the management of migraine by
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chiropractors may be common. Certain practice and clinical management
characteristics were found to predict the frequent management of migraine by
chiropractors. These findings raise questions about the effectiveness and safety of
headache management by chiropractors and the need for a more detailed examination
of how chiropractors approach key aspects of headache patient management in the
context of primary care settings. This includes the use of headache diagnosis,
headache assessment tools, approaches to interdisciplinary headache patient
management and headache treatment. In addition, these findings raise further
guestions about the headache types, level of headache severity, chronicity and
disability found within chiropractic patient populations. A detailed examination of
these practitioner and patient factors are needed to help guide safe, effective and

coordinated headache-related healthcare delivery.
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5 The management of common recurrent
headaches by chiropractors: A descriptive analysis

of a nationally representative survey

5.1 Chapter introduction
This chapter present detailed results of a study of Australian chiropractors’
management of recurrent headaches. The chapter provides the rationale for the study

and presents findings that address research question 3 (see section 1.2.2).
The work presented in this chapter was published as:

Moore, C., Leaver, A., Sibbritt, D., Adams, A. 2018, 'The management of common
recurrent headaches by chiropractors: a descriptive analysis of a nationally

representative survey', BMC Neurology, vol. 18, no. 171, p. 1-9.
The published article is shown in Appendix 13.

5.2 Rationale for the study within the research project

Following on from the findings of the previous study, which suggested chiropractors
often provide management of those with migraine, one of the most common
headache types (Burch, Rizzoli & Loder 2018), it is important to understand the
headache management provided within chiropractic settings. Further, since
chiropractic patient care can be diverse (Clijsters, Fronzoni & Jenkins 2014), and since
the previous study suggested that chiropractors who often manage migraine should

incorporate a range of approaches to patient management, it is important to

129



understand the characteristics of headache management by chiropractors in more
detail and from a range of perspectives. This includes how chiropractors approach key
aspects of headache patient management, including headache diagnosis, patient
assessment, treatment and interdisciplinary collaboration. The following research into
headache patient management expands the current knowledge of headache
management by chiropractors, the health professionals favoured by many people with
headache disorders (Bigal et al. 2008; Sanderson et al. 2013). It identifies the
significance of diagnosis within chiropractic headache patient assessment, the
influence of headache types on patient care, and the determinants of interdisciplinary

engagement between chiropractors and other headache providers.

The data utilised in this chapter was derived from a questionnaire distributed directly
to Australian chiropractors (see Appendix 4). A key methodological feature of this
chapter is the use of descriptive statistics to derive measures of central tendency and

dispersion of score variance (Scott & Mazhindu 2014).
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The management of common recurrent headaches
by chiropractors: a descriptive analysis of a

nationally representative survey

5.3 Background

Tension headache and migraine are the most common recurrent primary headaches
globally (Vos et al. 2013) and cervicogenic headache is one of the most common
recurrent secondary headaches (Sjaastad & Bakketeig 2008; Sjaastad & Fredriksen
2000). While less information is available regarding the burden and economic impact
associated with cervicogenic headache (Gesztelyi & Bereczki 2006; Suijlekom et al.
2003), the societal impact of tension headache and migraine are significant and well

documented (Lanteri-Minet 2014; Yu & Han 2014; Zebenholzer et al. 2015).

In the collaborative study between the World Health Organisation (WHO) and the
‘Lifting The Burden’ campaign, survey information was collected from neurologists and
general practitioners in order to better understand how these providers approach
headache diagnosis and management (World Health Organization 2011). The findings
of the report provided important insights into the use of headache diagnostic criteria,
headache assessment tools, headache treatment and interdisciplinary collaboration.
While headache is most often managed by general practitioners and neurologists, the
report also found headache patients report a clear preference for the use of
complementary and alternative treatments for headaches including physical based

therapies and acupuncture.
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The use of chiropractors for headache management appears to be significant. In a
recent national US study, manipulative-based physical therapies were reported to be
the most frequently used complementary and alternative treatments for migraine and
headache patients (Zhang et al. 2017). In North America, a general population study
reported between 25.7% - 36.2% of migraine headache patients had sought help from
chiropractors at some time (Bigal et al. 2008). In Australia, chiropractic utilisation by
those with headache was reported to be 9.3% in the preceding 12 months (Xue et al.
2008). Notably, one international study found chiropractors to be the second and third
most common health care provider by those with migraine in Australia and the United

States respectively (Sanderson et al. 2013).

While the use of chiropractors for the management of headache disorders appears to
be significant, little is understood about how this provider group manage this
substantial patient population. With increasing research examination on
interdisciplinary headache management (Gaul et al. 2016; Nicol, Hommond & Doran
2013), more information is needed to understand the role of chiropractors within the
interdisciplinary headache management landscape. Gathering this information can
offer important insights that may help to guide more effective and coordinated
healthcare delivery between providers and improve the management of headache
patients. In direct response to this important research gap, this paper reports on a) the
prevalence of patients who present to chiropractors with headache and b) how
chiropractors approach keys aspects of headache patient management appropriate to

primary care settings including the use of headache diagnostic criteria, headache
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assessment tools, approach to headache treatment and interdisciplinary engagement

with other headache providers.

5.4 Methods

The study collected data via an online cross-sectional survey distributed to Australian
practicing chiropractors who were recruited members of the Australian Chiropractic
Research Network (ACORN) - a national practice-based research network (PBRN)
(Adams et al. 2016). Those recruited to the ACORN PBRN database are broadly
representative of the wider national population of Australian chiropractors in terms of
the key indicators of gender distribution, age distribution and practice location
(Adams, Peng, Steel, et al. 2017). Full details of the original recruitment of
chiropractors to join the national-based ACORN PBRN has been reported elsewhere
(Adams et al. 2016). This ACORN PBRN sub-study was approved by the Human
Research Ethics Committee at the University of Technology Sydney (Approval number:

ETH16-0639).

5.4.1 Recruitment of participants

Practitioner recruitment for the sub-study was a random sample of chiropractors taken
from the nationally representative ACORN database. A sample of 1,050 participants
was selected using the random number generator function in Microsoft Excel 2016.
Recruitment was conducted between August and November 2016 with participants
invited to complete a 31-item online headache questionnaire using the
SurveyMonkey™ platform. An embedded link to the headache questionnaire was
emailed to invited participants who received three reminders during the recruitment

period.
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5.4.2 Instrument

The questionnaire introduction explained the approximate duration, purpose and
contents of the study and that survey completion was voluntary, and that respondent
information was anonymous. Consent was implied by completing the survey and no
incentives were offered to participate in the study. As there are no previously
validated instruments for the assessment of provider headache management across
several clinical areas, the key themes and questions adopted for our study
guestionnaire were developed after consideration of the “‘WHO: Lifting the Burden’
report and other surveys examining primary care management of headache patients
(Kernick, Stapley & Hamilton 2008; Vuillaume De Diego & Lanteri-Minet 2005; World
Health Organization 2011). The headache disorders selected for the study were based
upon headache types previously reported as common to chiropractic headache patient
populations (Adams, Barbery & Lui 2013; Kristoffersen et al. 2012; Moore, Sibbritt &

Adams 2017).

The questionnaire collected information on practitioner characteristics (i.e. gender,
years in practice, place of education and practice location). Practitioner reporting of
headache patient prevalence were based on practitioner consultations over the
previous two weeks. Questions about the use of headache diagnostic criteria were
based on the International Classification of Headache Disorders (ICHD-3 Beta) criteria
for primary and secondary recurrent headaches (Headache Classification Committee of
the International Headache Society 2013). Preceding the questions on primary
headaches, the online questionnaire provided a direct link to ICHD-3 Beta diagnostic

criteria. Preceding the questions on secondary headaches, a direct link was similarly
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provided to the ICHD-3 Beta diagnostic criteria. Questions regarding the use of
headache assessment instruments were based on the use of the Migraine Disability
Assessment questionnaire (MIDAS) (Stewart et al. 2000), Headache Disability
Inventory (HDI) (Jacobson et al. 1994) and the use of patient headache diaries (Phillip,
Lyngberg & Jensen 2007). For headache management, the questionnaire included
guestions on multi-disciplinary engagement with other providers (sending and
receiving headache patient referrals) and questions on chiropractor’s approach to
headache management including treatment aims, therapeutic methods and treatment
volume. For questions regarding headache management by chiropractors, headaches
were divided into headaches of less than 3 months’ duration and headaches of more

than 3 months’ duration.

The questionnaire was pilot tested with 10 chiropractors in private clinical practice
from different socio-demographic backgrounds who provided feedback on content,
wording and survey length. Feedback from pilot testing resulted in further changes to
the length and wording of the instrument. The final version of the online survey was
estimated to take around 15 minutes to complete. All questionnaire items were either

dichotomous (yes/no) or reported as ratings on a 4-point or 5-point Likert scale.

5.4.3 Statistical analyses

Participant perceptions regarding the role of ICHD diagnostic criteria for primary and
secondary headaches are re-categorized into 3 groups: strongly disagree/disagree;
neutral and agree/strongly agree and the reporting of participant collaboration with
other healthcare providers for the management of headache are consolidated into 2

groups: never/rarely; and sometimes/often. This was due to the very low number of
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responses reported within some of the Likert categories provided for these questions.
A minimum mean agreement score is used to report participant headache treatment
aims (very unimportant/somewhat unimportant/neutral/somewhat important/very
important). The reporting of chiropractic headache management provided by
chiropractors are categorized as: often/almost every headache patient compared to
never/rarely. Descriptive statistics are used to describe responses by participants.
Continuous descriptive data are presented using means and standard deviations and
categorical data presented using numbers and percentages. Statistical analysis was
based upon the total number of completed surveys (n=321) and conducted using

software Stata 13.1.

5.5 Results

5.5.1 Practitioner characteristics

The questionnaire was completed by 381 practitioners, giving a response rate of
36.2%. This number represents 12.1% of the total number of practicing chiropractors
in Australia at the time of recruitment. Participants mean number of years in practice
was 18.1 years (SD=10.9). When comparing survey participants to the ACORN data-
base, survey respondents are generally representative for gender (64% male vs 63%)
(p=0.379), and place of practice: New South Wales (35.1% vs 34%), Victoria (23.2% vs
25%), Queensland (15.2% vs 15.0%), Western Australia (14.7% vs 13%), South Australia
(8.5% vs 9.0%), Australian Capital Territory (1.6% vs 2%), Tasmania (0.9% vs 1%) and
Northern Territory (0.5% vs 1%) (p=0.916) (Adams et al. 2016). These non-significant p
values show no difference in distributions between samples for gender and place of

practice, suggesting survey respondents are generally representative of the ACORN
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database participants. The distribution of these participant demographic
characteristics are consistent with national registration records reported by the
Chiropractic Board of Australia (Chiropractic Board of Australia. Chiropractic Registrant

Data 2016).

5.5.2 Headache prevalence

In the previous two-week period the mean total number of new consultations
reported by participants was 7.1 (SD=4.8) where a chief complaint of headaches
accounted for 1.5 (SD=1.7) new consultations and a secondary complaint of headaches
accounted for 2.5 (SD=2.3) new consultations. In the previous two-week period the
mean number of total patient consultations (new and routine treatment visits) was
170.9 (SD=107.3) where a chief complaint of headaches accounted for 21.5 (SD=28.6)
total consultations and a secondary complaint of headaches accounted for 28.2 (33.8)

total consultations.

5.5.3 Headache treatment plans

In terms of the number of initial treatment visits normally provided for a new patient
presenting with headaches of less than 3 months duration for each of migraine,
tension headache and cervicogenic headache, between 28% - 29.6% of participants
reported providing less than 5 treatments, 54.2% - 55.5% provided between 5-10 visits
and 14.9% - 16.5% reported providing more than 10 visits across all 3 headache types.
For the duration of an initial headache treatment plan for a new patient presenting
with headaches of less than 3 months duration - migraine, tension headache and
cervicogenic headache (grouped); 11.8% of participants reported providing treatment

for less than 2 weeks, 50.3% reported 2 — 4 weeks, 33.0% reported 4-8 weeks and 4.4%
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reported treatment for more than 8 weeks. With regards to the frequency of
treatment during an initial headache treatment plan for a new patient presenting with
headaches of less than 3 months duration (i.e. migraine, tension headache and
cervicogenic), 16.0% of participants reported providing one treatment per week,
72.5% two treatments per week, 11.0% three treatments per week and 0.5% reported
providing more than three visits per week. In terms of the number of initial treatment
visits for a new patient presenting with headaches for more than 3 months duration
for each of migraine, tension headache and cervicogenic headache, between 10.7% -
12.0% of participants reported providing less than 5 treatments, 46.3% - 50.3%
provided between 5-10 visits and between 38.0% - 43.0% reported providing more
than 10 visits across all 3 headache types. For the duration of an initial headache
treatment plan for a patient presenting with headaches for more than 3 months
duration - migraine, tension headache and cervicogenic headache (grouped), 4.7% of
participants reported providing treatment for less than 2 weeks, 32.2%% reported 2 —
4 weeks, 46.9% reported 4-8 weeks and 16.2% reported an initial treatment period of

more than 8 weeks.

5.5.4 Headache classification

The majority of participants reported being familiar with ICHD headache criteria for
primary (98.3%; n=411) and secondary (81.2%; n=324) headaches and using these
criteria for classifying primary (84.6%; n=334) and secondary (90.4%; n=291)
headaches. Figure 5.1 provides the mean score for participants’ perceptions regarding
ICHD criteria for the diagnosis and management of primary and secondary headaches

independently. The mean scores (0=no agreement, 5=high agreement) across all
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domains were high for participant agreement on the clinical utility of ICHD
classification for a range of listed clinical purposes. There was a strong agreement
amongst participants that ICHD criteria were easy to follow for primary (mean=4.00;
SD=0.76) and secondary headaches (mean=3.88; SD=0.76) and represent distinct
criteria for primary (mean=3.92; SD=0.76) and secondary headaches (mean=3.89;
SD=0.76) and helps communication with other providers for primary (mean=3.95;
SD=0.76) and secondary headaches (mean=3.96; SD=0.76). There was relatively less
agreement amongst participants that patients easily fit into ICHD criteria for primary

(mean=3.29; SD=0.76) and secondary headaches (mean=3.39; SD=0.76).
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Figure 5.1: Chiropractors views regarding ICHD diagnostic criteria for primary and
secondary headaches (strongly disagree/disagree/neutral/agree/strongly agree).
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5.5.5 Multidisciplinary care
The level of interdisciplinary collaboration between chiropractors and other healthcare

providers in managing patients with headaches is reported in Table 5.1. The most
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frequent collaboration between chiropractors and other providers for headache
management was reported to be with other Complementary and Alternative Medicine
(CAM) providers, followed by GPs for both referring and receiving headache patient
referrals. The frequency of chiropractors referring headache patients to GPs was
reported as substantially higher than the frequency of chiropractors receiving

headache patient referrals from GPs.

The reasons chiropractors ‘sometimes’ or ‘often’ refer headache patients to other
providers was to: investigate headache red-flags (83.4%; n=324); assist with acute
headache pain (57.1%; n=224); assist with headache-related coping skills (53.8%;
n=211); assist with headache prevention (44.9%; n=176); and confirm headache
diagnosis (32.9%; n=129).

Table 5.1: Interdisciplinary collaboration by chiropractors with other healthcare
providers for headache management (sometimes/often compared to never/rarely).

Provider Receiving Referring
(sometimes/often) (sometimes/often)
n=392 n=392

CAM practitioner 66.1% (n=259) 66.3% (n=260)

General practitioner 29.6% (n=116) 59.9% (n=235)

Medical specialist (via GP) 3.8% (n=15) 42.6% (n=167)

Dentist 25% (n=98) 40.3% (n=158)

Psychologist 10.9% (n=43) 16.6% (n=65)

Physiotherapist 11.7% (n=46) 13.3% (n=52)

Osteopath 5.3% (n=21) 3.8% (n=15)

Survey key: Medical specialist (via GP) e.g. neurologist, psychiatrist. CAM practitioner e.g.
acupuncturist, herbalist, naturopath, massage therapist, counsellor.
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5.5.6 Chiropractic headache management

The mean scores (0=no agreement, 5=high agreement) across all domains were high
for participant agreement on the importance of a range of headache treatment
outcomes. There was a minimum mean agreement score of 4.23 out of 5 for: the
importance of treatment providing headache prevention; improving headache
recovery and headache pain relief; improving headache-related coping skills; and

patient health and well-being.

The most frequent therapeutic approach by participants for migraine management
was advice on headache triggers (94.1%), stress management (89.4%) and non-thrust
spinal mobilisation (88.4%). The most frequent therapeutic approach by participants
for tension headache management was advice on headache triggers (90.9%), stress
management (90.1%) and soft tissue therapies (massage, myofascial, stretching or
trigger point therapy) to the neck/shoulder area (88.1%). The most frequent
therapeutic approach by participants for cervicogenic headache management was
prescription exercises for the neck/shoulders (91.7%), spinal manipulation (90.6%) and
soft tissue therapies (massage, myofascial, stretching or trigger point therapy) to the

neck/shoulder area (88.3%) (Table 5.2).

When asked about the use of headache assessment instruments, a significant
percentage of participants reported ‘never’ or ‘rarely’ using MIDAS (96.2%) and HDI
(87.3%) headache instruments. The use of headache diaries was reported as
‘sometimes’ or ‘almost every headache patient’ by 41% of the chiropractors (data not

shown).
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Table 5.2: Headache management characteristics by chiropractors (often/almost
every headache patient compared to never/rarely).

Treatment approach

Migraine

Tension headache

(often/almost all)  (often/almost all)

(n=387)

(n=382)

Cervicogenic
headache
(often/almost all)

(n=382)

Joint-based manipulative therapies

Spinal manipulation
Non-thrust spinal
mobilisations
Instrument adjusting

Drop-piece methods

318(82.2%)

264(88.4%)

279(72.1%)

133(34.4%)

337(87.5%)

252(65.5%)

270(70.1%)

148(38.4%)

349(90.6%)

252(65.5%)

273(70.9%)

153(39.7%)

Soft-tissue based and exercise therapies

Soft tissue to neck/shoulders
Electro-physical therapies
Soft-tissue/exercise to
temporomandibular

Exercises — neck/shoulders

331(85.3%)
30(7.8%)

252(65.1%)

311(81.6%)

339(88.1%)
30(7.8%)

249(64.7%)

337(87.5%)

340(88.3%)
30(7.8%)

233(60.5%)

353(91.7%)

Patient advice and education
Advice on headache triggers
Advice on diet and fithess

Stress management

364(94.1%)
331(85.6%)

346(89.4%)

350(90.9%)
336(87.3%)

347(90.1%)

338(87.8%)
327(84.9%)

337(87.5%)

Survey key: Spinal manipulation (manual adjusting/manipulation (including Diversified, Gonstead); Drop
piece methods (drop-piece/Thompson or similar); Soft tissue — neck/shoulders (massage, myofascial,
stretching or trigger points to neck/shoulders); Electro-physical therapies (including TENS, ultrasound)
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5.6 Discussion

Results from our study suggest that a large percentage of new and routine chiropractic
patient consultations are related to headache management with around one in five
new patients presenting to chiropractors with a chief complaint of headache and more
than one in three presenting with a secondary complaint of headache. This substantial
level of headache caseload within chiropractic clinical settings raises questions about
the factors that influence the preference and use of chiropractors for the management
of headache compared to the use of other headache providers and treatments.
Previous evidence suggests that patient dissatisfaction with preventative headache
drug treatments are likely to be an important predictor for headache patient use of
manual therapy providers (Moore, Sibbritt & Adams 2017). However, there is a need
for more robust research to assess the effectiveness of manual therapies for the
prevention of recurrent headaches. To date, systematic reviews report significant
methodological short-comings for clinical trials that aim to assess the prevention of
migraine with manual therapies (Chaibi, Tuchin & Russell 2011; Posadzki & Ernst 2011),
while limited, moderate quality evidence appears to support the potential role of
manual therapies for the prevention of tension-type headache (Lozano Ldopez et al.
2016; Mesa-liménez et al. 2015) and cervicogenic headache (Chaibi & Russell 2012;

Racicki et al. 2013).

Our study results suggest some aspects of headache patient management by
chiropractors are consistent with that of medical providers. For example, the
proportion of chiropractors reporting the use of primary and secondary headache

diagnostic criteria in our study (84.6% and 90.4% respectively) compares favourably
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with the use of headache diagnosis found within medical care (Kernick, Stapley &
Hamilton 2008; World Health Organization 2011). While headache diagnosis is likely to
improve clinical decision-making when managing the healthcare needs of headache
sufferers (Kingston & Halker 2017), there is currently limited, poor quality information
reporting on the proportion of migraine (Sanderson et al. 2013), tension headache
(Kristoffersen et al. 2012), and cervicogenic headache within chiropractic clinical
settings. As such, more information is needed to better understand the types of
headaches and level of headache burden more common to chiropractic clinical settings
and how the management of headache patients is influenced by headache diagnosis

including approaches to patient examination, education, referral and treatment.

Of note, practitioner use of secondary headache criteria for cervicogenic and
medication over-use headache was reported slightly more often than practitioner
familiarity with these secondary headache criteria. Poor familiarity with secondary
headache criteria raises concerns about the risk to patient outcomes should
chiropractors fail to appropriately diagnose secondary headaches. Such concerns could
have serious consequences for secondary headaches needing urgent medical
management (Nelson & Taylor 2014). While fully understanding this finding requires
further empirical investigation, another explanation may be that some chiropractors
are less familiar with at least some secondary headache diagnostic criteria listed, a
finding that may relate to medication overuse headache, a secondary headache
condition that can go unrecognized in clinical settings (Obermann & Katsarava 2007).
Additionally, this finding may also relate to practitioner concerns regarding the clinical

utility of the diagnostic criteria associated with cervicogenic headache, an issue that
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has been reported elsewhere (Antonaci, Bono & Chimento 2006; Fredriksen, Antonaci
& Sjaastad 2015; Sjaastad & Bakketeig 2008). If so, these results may add weight to the
need for further research examination into provider understanding, use and

acceptance of cervicogenic headache criteria within primary care clinical settings.

The high rate of headache referral (receiving/referring) between chiropractors and
other CAM providers in our study is consistent with findings from previous research in
Australia and the US (Adams, Lauche, et al. 2017; Pohlman et al. 2010). The pattern of
high referral between chiropractors and other CAM providers may be influenced by a
number of factors including the influence of chiropractic organisations who sometimes
promote a drugless approach to patient care (Chiropractors Association of Australia
2016b; World Federation of Chiropractic 2005) or the higher percentage of
chiropractors working at the same practice location as other CAM providers when
compared to those practicing alongside other healthcare providers (Adams, Lauche, et

al. 2017).

Our study identified that less than one in three chiropractors sometimes or often
receive headache referrals from GPs. While the implication of these findings requires
further empirical inquiry, this low rate of headache referral from GPs may be due to
factors including GP concerns about the current level of evidence to support the
effectiveness of manual therapies for the management of headache or a less
favourable GP attitude toward chiropractors as reported in a recent survey which
found that 60% of Australian GPs never referred patients to a chiropractor (Engel,
Beirman & Grace 2016). With systematic reviews reporting evidence to support the

potential role of manual therapies for some headache types (Chaibi & Russell 2014;
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Mesa-Jiménez et al. 2015; Racicki et al. 2013), further research may be needed to
better understand the current barriers to collaborative headache management that
may exist between these providers. This research priority would seem important given
the unmet needs remaining for some headache sufferers under medical care (Gaul et
al. 2009; Malone, Bhowmick & Wachholtz 2015; Rossi et al. 2006; Starling & Dodick
2015) and the high use of manipulative therapy providers by headache patients

(Moore, Sibbritt & Adams 2017; Sanderson et al. 2013; Zhang et al. 2017).

While the low frequency of headache patient referral between chiropractors and
physiotherapy and osteopathic providers in our study may be partly explained by the
use of similar approaches to headache treatment (Grant & Niere 2000; Schabert &
Crow 2009), the low frequency of headache patient referral between chiropractors
and psychologists deserves further consideration. Psychologists are a significant
healthcare provider for the management of headache pain (Bendtsen et al. 2010;
Pringsheim et al. 2012) and for the management of headache-related comorbidities
such as anxiety and depression. (Jensen et al. 2010; Seng et al. 2014). As such, this
finding raises questions about whether chiropractors managing headache are fully
aware of the psycho-behavioural approaches available to assist in the management of
headache. In comparison, the higher frequency of headache patient referral to GPs
and medical specialists (via the GP) by chiropractors appears to suggest there are
circumstances where chiropractors are working together with medical providers for
the management of headache, a finding further supported by the high frequency of
referral for the investigation of headache red-flags reported in our study. More

information reporting on the types of headaches, level of headache chronicity and
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disability found within chiropractic headache populations would further help
researchers and clinicians to better comprehend the related healthcare needs of this
patient population and the clinical circumstances where greater interdisciplinary
collaboration is warranted between chiropractors and other headache-related

healthcare providers.

The most common therapeutic approaches reported by chiropractors in our study for
the management of headache was providing advice on headache triggers, stress
management, spinal manipulation, soft tissue therapies and prescriptive neck
exercises. Helping patients both identify and manage headache triggers is recognised
as an important aspect of headache patient management for those who present with
migraine and tension headache within primary care settings (Haque et al. 2012).
However, the role of manual and exercise therapies for the management of those with
recurrent headaches remains less certain with systematic reviews reporting stronger
evidence for manual therapies for the prevention of cervicogenic and tension
headache (Mesa-Jiménez et al. 2015; Racicki et al. 2013) and limited and conflicting
evidence for the prevention of migraine (Posadzki & Ernst 2011). As such, more robust
research is needed to assess the effectiveness of both unimodal and multi-modal
approaches to headache management by chiropractors, including for the management

of both acute and chronic headache sub-types.

The chiropractors in our study most often provided between 5 and 10 treatments
during an initial headache treatment plan while a slightly higher average number of
treatments were provided for those with headaches of longer duration (more than 3

months). This number of treatments is similar to the number of treatments associated
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with significant improvement in headache outcomes for spinal mobilisation and
manipulation reported in previous tension headache and cervicogenic headache
studies (Castien et al. 2011; Haas et al. 2010; Haas et al. 2018). While information is
limited regarding the relative costs associated with chiropractic headache
management, one recent US study compared the cost of headache care using risk-
adjusted scores that would otherwise affect the level of healthcare utilization (Hurwitz
et al. 2016). This study found headache treatment costs were significantly higher both
for medical doctor-only care when compared to chiropractic-only care and for medical
doctor care combined with physical therapy care compared to medical doctor care

combined with chiropractic care.

Our study found chiropractors more frequently engage the use of patient headache
diaries, an approach to headache assessment that can help to reduce patient difficulty
in recalling headache characteristics and their response to headache treatment
(Jensen et al. 2011). However, the use of formal headache instruments such as MIDAS
and HDI was comparatively low, a finding reported within other primary care settings
(Minen et al. 2016; World Health Organization 2011). These validated headache
instruments can assist health care providers to better understand headache disability,
exacerbations and remissions and circumstances that indicate the need for specialty
care (Jacobson et al. 1994; Lipton et al. 2001; Stewart, Lipton & Kolodner 2003). As
such, the low use of validated headache instruments reported in our study raises
guestions about best practice with regards to chiropractors more fully assessing
headache patients to better understand clinical findings associated with more complex

headache patient presentations.
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A key strength of our study is the nationally representative cross-sectional sample of
chiropractors in order to provide important preliminary information on the current
state of chiropractic headache practice. It is however important to acknowledge
several limitations to our study. While the online survey provided a direct reference
and link to the ICHD-3 classification criteria for primary and secondary headaches, a
comprehensive list of the headache criteria was not provided within the survey prior
to asking respondents if they were familiar with the diagnostic criteria for the primary
and secondary headaches listed. Furthermore, the survey has not aimed to explore
diagnosis and management of chronic headache types (more than 15 headache days
per month over a 3-month period). The response rate for our sample (36%), while
similar to other studies of this type, is limited to 12% of the total practitioner
population nationally. As a result, there may be important differences in the headache
management characteristics between survey respondents and non-respondents. This
would include the risk of selection bias that may result from the random selection of
chiropractors within a PBRN compared to outside the PBRN. The Likert categories
utilized in parts of the survey questionnaire are open to practitioner interpretation and
findings are based upon self-report and retrospective recall and subject to recall bias.
In addition, our study did not provide any assessment of adverse events that may
result from manual therapies for the management of headaches. However, these
findings draw upon a national sample of chiropractors in order to provide valuable
insights for future investigation to further our understanding of the management of

headache patients by this provider group.
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5.7 Conclusions

Our national-based sample suggests headache is a substantial proportion of
chiropractic caseload. While some aspects of chiropractic headache management,
including the acceptance and use of headache diagnostic criteria, appears to be
consistent with good clinical practice, other aspects of chiropractic headache
management raise questions worthy of further research enquiry. Critically, there is a
need for more detailed information on the proportion of headache types and level of
headache chronicity and disability found within chiropractic headache patient
populations. This information will help practitioners, researchers and policymakers to
better understand the healthcare needs associated with headache patients who seek

help from this common provider of headache management.

5.8 Chapter summary

Results presented in this chapter indicate that headache management is common
within chiropractic daily practice. This knowledge highlights the need for healthcare
providers to be aware of the frequent management of headache by chiropractors and
to inquire into the use of chiropractors by those with headache disorders. Findings
from this chapter show that some aspects of Australian chiropractors’ headache
management are not aligned with optimal clinical practice. For example, more than
half of the participants reported never or rarely implementing headache diaries.
Failure to use headache diaries may impair the ability of chiropractors to provide an
accurate headache diagnosis. In addition, findings show chiropractors rarely used

common headache disability instruments. Awareness of headache-related disability
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can improve provider understanding of the broader healthcare needs of people with

increased headache burden (Sauro et al. 2010).

Furthermore, while findings show chiropractors most often utilise manual therapies,
stress management and patient education for headache management, clinical research
is needed to assess the effectiveness of this multi-model approach to chiropractors’
headache patient management. Chapter findings additionally identify that while
chiropractors often collaborate with conventional and CAM providers for headache co-
management, they less often collaborate with psychologists, despite the potential role
of psychologists in the management of headache pain (Harris et al. 2015) and
headache-related psychiatric comorbidity (Jensen & Rasmussen 2012). Chapter
findings also identify that headache-related referrals from GPs is infrequent. This
finding appears to be consistent with the findings from previous studies that suggest a
general unwillingness by GPs to refer patients to chiropractors (Engel, Beirman &
Grace 2016). Results from this chapter also show chiropractors’ substantial use of
headache diagnosis, which is fundamental to determining appropriate headache
treatment (Kingston & Halker 2017; Lipton, Buse, et al. 2013). However, additional
research is required to more thoroughly investigate the impact of headache diagnosis

on chiropractors’ headache patient care.
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6 Prevalence and factors associated with the use of
primary headache diagnostic criteria by

chiropractors

6.1 Chapter introduction

This chapter presents detailed results of a study of Australian chiropractors’ use of
primary headache classification and the characteristics associated with chiropractors
who do so. The chapter will provide the rationale for the study and presents findings

that address research question 4 (see section 1.2.2).
The manuscript on which this chapter is based was published as:

Moore, C., Leaver, A., Sibbritt, D. & Adams, J. 2019, 'Prevalence and factors associated
with the use of primary headache diagnostic criteria by chiropractors', Chiropractic &

Manual Therapies, vol. 27, no.33, pp. 1-15.
The published article is shown in Appendix 14.

6.2 Rationale for the study within the research project

Chapter 4 of this study indicates that migraine consultation is common within
Australian chiropractic clinical practice. Chapter 5 further identified the high level of
headache consultation more generally in Australian chiropractic clinical practice and
the characteristics of chiropractors’ headache management. Beyond understanding
common approaches to headache patient management by Australian chiropractors, it

is important to closely examine the influence of headache diagnosis on chiropractors
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who manage this patient population. Since headache diagnosis is considered a pillar of
effective headache patient management (Kingston & Halker 2017; Lipton, Buse, et al.
2013), closer attention to the influence of the use of primary headache diagnosis on
chiropractors’ is warranted, because a considerable proportion of chiropractors report
the utilisation of primary headache diagnostic criteria in patient care. This chapter
provides insights into how the use of primary headache diagnostic criteria is associated
with the clinical beliefs, attitudes and practice behaviours of chiropractors who

manage primary headache patients.

The data utilised for this chapter were derived from a survey of practising Australian
chiropractors (see Appendix 4). The demographic data came from responses to
questions 1, 2, 3 and 4 of the questionnaire. Response to questionnaire items related
to headache patient management (questions 13, 19, 20, 21, 22 24, 25, 26) were used
as variables and their associations with use of primary headache diagnostic criteria
were determined. A key methodological feature of this chapter is the use of multiple
logistic regression analysis for a single dichotomous outcome (use of primary headache
diagnostic criteria — yes/no) and independent variables such as practitioner beliefs and
practice behaviours associated with headache management (Hosmer & Lemeshow

2000).
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Prevalence and factors associated with the use of
primary headache diagnostic criteria by

chiropractors

6.3 Background

The global adult prevalence of tension-type headache and migraine is reported to be
approximately 40% and 10%, respectively (Jensen & Stovner 2008; Lipton et al. 2007;
Stovner et al. 2007). These headaches constitute a substantial burden on the personal
health and productivity of sufferers (Bendtsen & Jensen 2006; Malone, Bhowmick &
Wachholtz 2015) and cause a significant drain on healthcare resources (Latinovic,
Gulliford & Ridsdale 2006; Linde et al. 2012). While those with chronic tension
headache can sometimes report greater headache pain than those with migraine (Abu
Bakar et al. 2015), migraine is one of the top 10 causes of years lived with disability
(Vos et al. 2015) and the third leading cause of disability for those under the age of

fifty (Steiner, Stovner & Vos 2016).

Significant challenges remain regarding the management of headache patients.
Headache patients are often poorly or under diagnosed (Kernick, Stapley & Hamilton
2008), under treated (Diamond et al. 2007; Silberstein et al. 2005) or can fail to receive
effective interdisciplinary management (Barton et al. 2014; Nicol, Hommond & Doran
2013). Such challenges have led international headache organisations (European

Headache Federation n.d.; Lifting the Burden: The Global Campaign Against Headache

155



n.d.; National Headache Foundation n.d.) and headache researchers (Lipton, Buse, et
al. 2013; Peters et al. 2012) to call for more effective health care service delivery for
this significant patient population. While general practitioners (GPs) are typically the
first point of contact for those with primary headaches (Latinovic, Gulliford & Ridsdale
2006; Stark, Valenti & Miller 2007), sufferers can enter the healthcare system via a
range of health care providers (Grant & Niere 2000; Kristoffersen et al. 2012;
Nicholson 2010). The use of chiropractors for headache management is likely most
often for primary headaches, with studies reporting substantial use in the North
America (Wells et al. 2010; Zhang et al. 2017), Australia (Sanderson et al. 2013) and
parts of Europe (Kristoffersen et al. 2012; Vukovi¢ et al. 2010). Despite the substantial
use of chiropractors by those with primary headaches, little is known about how these
practitioners manage this patient population. Such information can improve our
understanding of headache-related health care delivery services and the role of these

providers within the wider landscape of headache patient management.

The 3™ edition of International Classification of Headache Disorders (ICHD) outlines the
current criteria utilised for headache diagnosis (Headache Classification Committee of
the International Headache Society 2018). Headache diagnosis is a key determinant
that will influence practitioner decision-making around headache patient care. While a
recent study reported the high use of headache diagnosis by chiropractors (Moore et
al. 2018), there is little information regarding how primary headache diagnosis
influences the clinical management of headaches by these providers. In direct
response, the aim of this study was to draw upon a national sample of chiropractors to

identify the headache patient management factors associated with those practitioners
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who utilised [International Classification of Headache Disorders (ICHD) primary

headache diagnostic criteria].

6.4 Methods

The data analysed in this study was drawn from a questionnaire distributed to
members (chiropractors) of a national practice-based research network (PBRN) titled
the Australian Chiropractic Research Network (ACORN) project (Adams et al. 2016).
This study was approved by the Human Research Ethics Committee at the University of

Technology Sydney (Approval number ETH16-0639).

6.4.1 Recruitment and sample

Detailed information about the ACORN PBRN recruitment and data base has been
previously reported (Adams, Peng, Steel, et al. 2017; Adams et al. 2016), but briefly,
ACORN recruitment was conducted via an invitation pack that included a baseline
guestionnaire disseminated between March and June 2015 to all registered Australian
chiropractors. Invitation pack distribution was via email (with an embedded link to
online questionnaire), postal distribution (hard copy questionnaire), regional
chiropractic conferences (hard copy questionnaire) and the official ACORN website
(with an embedded link to the online questionnaire). Forty-three percent (n=1680) of
all registered Australian chiropractors joined the ACORN network database. The socio-
demographic profile of the ACORN database is representative of the wider chiropractic
profession across Australia in terms of gender, age and practice location (Adams, Peng,

Steel, et al. 2017).

Participants for this PBRN sub-study were randomly selected from the ACORN

practitioners who had reported that they ‘often’ provided treatment for patients with
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headache disorders in the ACORN PBRN invitation pack questionnaire. Participants
were asked to complete a 31-item cross-sectional online survey between August and
November 2016. An embedded link to the questionnaire was emailed to chiropractors.
Three further reminders to complete the survey were sent out during the recruitment
period. Participation in the survey was further promoted within routine email

newsletters sent out by the Australian Chiropractors Association during that period.

6.4.2 Questionnaire

The introduction to the questionnaire explained the purpose, contents and
approximate duration of the study and that respondent information was anonymous
and survey completion voluntary. No incentives were offered to participate, and
consent was implied by completing the survey. Questionnaire items specifically
developed for this study aimed to examine chiropractic headache management across
several clinical themes considered important to frontline headache management
practice. With no validated instruments available, the key themes adopted for our
study questionnaire were developed after consideration of past surveys examining the
management of headache patients in primary care settings (Kernick, Stapley &
Hamilton 2008; Vuillaume De Diego & Lanteri-Minet 2005; World Health Organization
2011). The survey collected information on practitioner characteristics, including
gender, place of education, practice location and years in practice. Prevalence of
headache in chiropractic practice was based on self-report on patient consultations
over the previous two weeks. The use of formal diagnostic criteria for headaches was
based on International Classification of Headache Disorders (ICHD-3 Beta) criteria

(Headache Classification Committee of the International Headache Society 2013). The
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survey design included descriptions of primary headache criteria for migraine, tension-
type headache and cluster headache and for secondary headache criteria for
cervicogenic and medication overuse headache. The use of headache treatment
outcome instruments was based on the use of the Headache Disability Index (HDI)
(Jacobson et al. 1994), Migraine Disability Index (MIDAS) (Stewart, Lipton & Kolodner
2003) and standard patient headache diaries (Phillip, Lyngberg & Jensen 2007). Patient
management included questions on collaboration with other healthcare providers
associated with headache management (sending and receiving) and questions on the
basis for patient referral. The questions on headache management provided a list of
therapeutic approaches for headache including patient education on headache
triggers, physical therapies and manual therapies utilised for headache (e.g. spinal

manipulation, mobilisation, massage therapy).

The primary headache management questions included in the questionnaire were
based upon primary headaches previously reported as most often treated by
chiropractors (Adams, Barbery & Lui 2013; Kristoffersen et al. 2012; Moore, Sibbritt &
Adams 2017) and after consultation with 10 practicing Australian chiropractors during
survey pilot testing. The pilot testing findings were discussed between all members of
the research team to assist decisions about survey duration and the selection of the
survey themes and item options. This included the selection of headache treatment
outcome measures, where we considered practitioner familiarity and understanding of
the nature and purpose of select outcome instruments as well as treatment
terminology and their views on relevance to headache management. All questionnaire

items were either reported as ratings on a 4-point or 5-point Likert scale or as
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dichotomous (yes/no).

6.4.3 Statistical analyses

Summary statistics were presented by number (percentage), mean (SD) as
appropriate. In-order to test the differences in continuous and categorical variables by
group, we have used Student’s t-test and chi-square test or Fishers exact test
respectively (Table 6.1). Bivariate comparison of clinical management characteristics,
headache referral characteristics, importance of headache treatment outcomes and
headache management characteristics were made between chiropractors who
indicated the use ICHD headache classification criteria for the diagnosis of primary
headaches (i.e. yes/no) using chi-square/Fishers exact test as appropriate (Tables 6.2-

6.5).

Multiple logistic regression modelling was then performed to identify independent
predictors associated with those chiropractors who use ICHD primary headache
criteria (presented in Table 6.6). Questionnaire response items are dichotomized into
“Strongly disagree/Disagree/Neutral” versus “Agree/Strongly agree” with bivariate
associations of p<0.2 included in the regression model. The independent survey
variables were dichotomized after consideration of previous research (Engel, Beirman
& Grace 2016; Lee et al. 2018) and the distribution of the data. A backward stepwise
procedure was chosen to determine the most parsimonious model that predicts those
chiropractors who use primary headache diagnostic criteria. Statistical significance was
set at p<0.05. Odds ratios were reported with 95% confidence intervals. All statistical

analyses were conducted using the statistical software Stata 13.1.
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6.5 Results

A total of 1050 chiropractors were invited to participate of which 381 (36.2%)
completed the questionnaire. As shown in Table 6.1, the sub-study sample of
participants was compared to the wider ACORN sample and was shown to be similar
across gender (p=0.379), place of practice (p=0.916) suggesting survey respondents are
generally representative (non-significant p values) of the ACORN database participants
while our sample was slightly more experienced than the ACORN database members
for years in practice (p=0.003). The majority of questionnaire respondents were male
(64%) and the average number of years in practice was 18.1 (SD=10.9) years. Most
participants were educated in Australia including New South Wales (38.6%), Victoria
(35.6%), Western Australia (9.7%) and Queensland (0.8%). Place of practice amongst
the participants was greatest in New South Wales (35.1%), followed by Victoria
(23.2%), Queensland (15.2%), Western Australia (14.7%), South Australia (8.5%),
Australian Capital Territory (1.6%), Tasmania (0.9%) and Northern Territory (0.5%).
Participant demographic characteristics were consistent with national chiropractic

registration records (Chiropractic Board of Australia).
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Table 6.1: Comparison of survey population with ACORN membership based on
demographic characteristics.

Characteristic Survey ACORN p-value
Population Database
Gender (%)
Male 64 63 p=0.379
Female 36 37
Place of Practice (%) p=0.916
New South Wales 35.1 34
Victoria 23.2 25
Queensland 15.2 15
Western Australia 14.7 13
South Australia 8.5 9
Australian Capital Territory 1.6 2
Tasmania 0.9 1
Northern Territory 0.5 1
Place of Education (%)
New South Wales 38.6 N. A
Victoria 35.6 N. A
Queensland 0.8 N. A
Western Australia 9.7 N. A
Other 15.3 N.A
Years in Practice (meanzsd) 18.1+10.9 15.6+11.2 p=0.003

N. A: denotes comparative data not available for place of education.

6.5.1 Factors associated with ICHD use for primary headaches

The majority of chiropractors reported utilising ICHD criteria for the diagnosis of
primary headaches (84.6%). The clinical management characteristics of chiropractors
who use or do not use the ICHD primary headache classification criteria are presented
in Table 6.2. Chiropractors who use ICHD diagnostic criteria for primary headaches
were more likely to believe that: ICHD criteria are distinct for the diagnoses of primary
headache types; believe ICHD criteria are easy to follow; believe primary headaches
easily fit into ICHD diagnostic criteria; believe ICHD criteria influences management of
patients with primary headaches; ICHD criteria helps communication with other
healthcare professionals; and improves decision-making about patient referral or co-

management for those with primary headaches (all p<0.001). In addition, those

162



chiropractors who use primary headache diagnostic criteria were also more likely to

use a Migraine Disability Assessment Test (MIDAS); the Headache Disability Inventory

(HDI); and patient headache diaries (all p<0.001).

Table 6.2: Clinical management characteristics across the use of ICHD primary

headache diagnostic criteria.
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Used diagnostic criteria for
Chiropractic headache classification/assessment primary headache types
No Yes p-value
(n=61) (n=334)
Headache classification criteria (views) % %
ICHD primary headache Strongly disagree 3 1 <0.001
diagnostic criteria are Disagree 10 4
distinct for the diagnosis of Neutral 34 10
primary headaches Agree 46 66
Strongly agree 7 19
ICHD primary headache Strongly disagree 5 1 <0.001
diagnostic criteria are easy Disagree 5 2
to follow Neutral 23 8
Agree 62 67
Strongly agree 5 22
Patients with primary Strongly disagree 6 1 <0.001
headache easily fit into Disagree 43 17
ICHD primary headache Neutral 25 29
diagnostic criteria Agree 23 46
Strongly agree 3 5
ICHD primary headache Strongly disagree 13 2 <0.001
diagnostic criteria Disagree 41 9
influences headache Neutral 28 17
management Agree 18 58
Strongly agree 0 14
ICHD primary headache Strongly disagree 5 0 <0.001
diagnostic criteria helps Disagree 13 1
communication with other Neutral 36 14
healthcare professionals Agree 41 60
Strongly agree 5 25
ICHD primary headache Strongly disagree 10 1 <0.001
diagnostic criteria Disagree 29 4
improves decision-making Neutral 36 17
about patient referral or Agree 23 58
co-management Strongly agree 2 20
Headache outcome criteria (use)
Use of Migraine Disability Never 97 69 <0.001
Assessment Test (MIDAS) Rarely 3 27
Often 0 4
All new headache patients 0 1
Use of Headache Disability Never 91 60 <0.001
Inventory (HDI) Rarely 9 24




Often 0 12
All new headache patients 0 3
Use of Headache Diary Never 43 18 <0.001
Rarely 40 37
Often 14 42
All new headache patients 3 4

Table 6.3 shows the referral characteristics of chiropractors who use or do not use the
ICHD primary headache classification criteria. Chiropractors who used the ICHD
primary headache diagnostic criteria were more likely to receive a headache referral
from a general practitioner, medical specialist (including neurologist, rheumatologist,
orthopaedic, psychiatrist), psychologist, CAM practitioners (including acupuncturist,
herbalist, naturopath, massage therapist, counsellor) (all p<0.001) and dentist
(p=0.002), compared to chiropractors who do not use the ICHD primary headache
diagnostic criteria and less likely to receive headache referrals from a physiotherapist
(p=0.684) or osteopath (p=0.154) although these associations were not statistically
significant. Further, chiropractors who use the ICHD primary headache diagnostic
criteria were also more likely to refer headache patients for further management to
general practitioners (p<0.001), medical specialists (p<0.001), psychologist (p=0.004),
dentist (p=0.001), and CAM practitioners (including acupuncturist, herbalist,
naturopath, massage therapist, counsellor) (p=0.001), compared to chiropractors do
not use the ICHD primary headache diagnostic criteria and were less likely to refer a
headache patient to a physiotherapist (p=0.106) although these associations were not
statistically significant. Chiropractors who use ICHD primary headache criteria were
more likely to refer patients for reasons of confirming headache diagnosis (p<0.001),
improve coping skills (p<0.001), investigate headache red-flags (p<0.001), provide pain

relief for acute headache attacks (p=0.004) and to provide headache prevention
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(p=0.004), compared to chiropractors do not use the ICHD primary headache

diagnostic criteria.

The importance of headache treatment outcomes of chiropractors who use or do not
use the ICHD primary headache classification criteria are presented in Table 6.4.
Chiropractors who use ICHD primary headache criteria are more likely to aim their
treatment toward improving the recovery from an episode of headaches i.e.
postdromal headache period (p=0.043), to provide pain relief during headache episode
(p=0.049) and improve headache related coping skills (p=0.001) and less likely to aim
treatment toward headache prevention (p=0.317) or to improve headache patient
overall health and well-being (p=0.411) although these associations were not

statistically significant.
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Table 6.3: Headache referral characteristics across the use of ICHD primary headache
diagnostic criteria.

Used diagnostic criteria for
Chiropractic headache referral primary headache types
No Yes p-
value
(n=61) (n=334)
Headache referral (receiving) % %
Headache referral from GP Never 42 27 <0.001
Rarely 46 40
Sometimes 7 29
Often 5 4
Headache referral from medical Never 89 77 <0.001
specialist (neurologist, Rarely 9 19
rheumatologist, orthopaedic, Sometimes 2 4
psychiatrist) Often 0 1
Headache referral from Never 89 68 <0.001
Psychologist Rarely 9 19
Sometimes 2 11
Often 0 2
Headache referral from Dentist Never 67 40 0.002
Rarely 21 33
Sometimes 9 23
Often 4 5
Headache referral from Never 74 67 0.684
Physiotherapist Rarely 19 21
Sometimes 7 10
Often 0 2
Headache referral from Osteopath Never 89 78 0.154
Rarely 11 16
Sometimes 0 5
Often 0 1
Headache referral from CAM Never 28 11 <0.001
practitioners (inc. acupuncturists, Rarely 28 19
herbalist, naturopath, massage Sometimes 35 47
therapist, counsellor) Often 9 23
Headache referral (sending)
Headache referral to GP Never 19 7 <0.001
Rarely 46 29
Sometimes 33 55
Often 2 9
Headache referral to medical Never 25 17 <0.001
specialist (neurologist, Rarely 58 36
rheumatologist, orthopaedic, Sometimes 18 42
psychiatrist) via GP Often 0 4
Headache referral to Never 74 47 0.004
Psychologist Rarely 19 34
Sometimes 7 16
Often 0 2
Headache referral to Dentist Never 39 15 0.001
Rarely 32 42

166



Sometimes 26 37
Often 4 5
Headache referral to Never 72 54 0.106
Physiotherapist Rarely 21 31
Sometimes 7 13
Often 0 2
Headache referral to Osteopath Never 91 74 0.025
Rarely 7 21
Sometimes 2 4
Often 0 0
Headache referral to CAM Never 23 7 0.001
practitioners (eg. acupuncturist, Rarely 28 23
naturopath, massage therapist, Sometimes 33 50
counsellor) Often 16 20
Headache referral (reasons)
Headache referral to confirm Never 54 21 <0.001
headache diagnosis Rarely 32 43
Sometimes 12 32
Often 2 4
Headache referral to improve Never 39 11 <0.001
coping skills and headache Rarely 26 31
disability management Sometimes 33 47
Often 2 10
Headache referral to investigate Never 0 1 <0.001
headache red-flag Rarely 42 12
Sometimes 42 51
Often 16 36
Headache referral to provide Never 26 10 0.004
pain relief for acute headache Rarely 33 29
attacks Sometimes 33 48
Often 7 12
Headache referral to help Never 37 17 0.004
provide headache prevention Rarely 33 35
Sometimes 25 39
Often 5 9
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Table 6.4: Importance of headache treatment outcomes across the use of ICHD
primary headache diagnostic criteria.

Used diagnostic criteria for
Chiropractic headache management/treatment primary headache types
No Yes p-value
(n=61) (n=334)
Importance of treatment outcomes % %
Treatment aimed to Very unimportant 11 5 0.317
prevent headache Somewhat unimportant 0 0
episodes Neutral 0 1
Somewhat important 13 10
Very important 77 84
Treatment aimed to Very unimportant 9 4 0.043
improve recovery from Somewhat unimportant 2 1
episode of headaches Neutral 0 1
Somewhat important 27 16
Very important 62 78
Treatment aimed at pain Very unimportant 9 3 0.049
relief during headache Somewhat unimportant 0 1
episode Neutral 5 3
Somewhat important a1 32
Very important 45 61
Treatment aimed to Very unimportant 7 2 0.001
improve headache coping Somewhat unimportant 11 3
skills Neutral 16 8
Somewhat important 32 35
Very important 34 52
Treatment aimed to Very unimportant 9 4 0.411
improve overall health and Somewhat unimportant 0 2
well-being Neutral 2 3
Somewhat important 12 16
Very important 77 75

Table 6.5 shows the approaches to primary headache management of chiropractors
who use or do not use the ICHD primary headache classification criteria. For patients
with migraine, chiropractors who use primary headache diagnostic criteria were also
more likely to: provide non-thrust spinal mobilisations (p=0.001); provide massage,
myofascial technique, stretching or trigger-points to neck/shoulder area (p<0.001); use
soft tissue or exercise therapy to temporo-mandibular region (p<0.001); prescribe
exercises for the neck and shoulder region (p<0.001); provide advice on stress

management (p=0.019) and headache triggers (p=0.005), compared to chiropractors
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do not use the ICHD primary headache diagnostic criteria. They were less likely to
provide manual manipulation (p=0.751), instrument adjusting (p=0.407), drop piece
adjusting (0.944), electro-physical therapies (p=0.236) and advice on diet or fitness
(p=0.057) although these associations were not statistically significant. For patients
with tension headache, chiropractors who use primary headache diagnostic criteria
were more likely to: provide non-thrust spinal mobilisations (p=0.003); use massage,
myofascial technique, stretching or trigger-points to neck/shoulder area (p<0.001); use
soft tissue or exercise therapy to temporomandibular region (p=0.017); prescribe
exercises for the neck/shoulder region (p<0.001); provide advice on stress
management (p=0.002) and headache triggers (p<0.001), compared to chiropractors
do not use the ICHD primary headache diagnostic criteria. They were less likely to
provide manual manipulation (p=0.291), instrument adjusting (p=0.810), drop piece
adjusting (p=0.662), electro-physical therapies (p=0.374), and advice on diet and

fitness (p=0.480) although these associations were not statistically significant.

The results of the multiple logistic regression modelling used to identify the important
independent factors associated with chiropractors who use ICHD primary headache
diagnostic criteria compared to those chiropractors who do not use ICHD primary
headache diagnostic criteria are presented in Table 6.6. These factors include a belief
that: the use of ICHD primary headache criteria will influence their management of
patients with primary headaches (OR=7.86; 95%Cl: 3.15, 19.6); improve decision-
making about primary headache patient referral/co-management (OR=2.35; 95%Cl:
1.01, 5.47); and not referring headache patients to assist with headache prevention

(OR=0.16; 95%Cl: 0.03, 0.80). Chiropractors who use ICHD criteria for the diagnosis of
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headache diagnostic criteria.

Table 6.5: Headache management characteristics across the use of ICHD primary

Chiropractic headache management

Used diagnostic criteria for
primary headache types

No Yes p-value
(n=61) (n=334)
Chiropractic headache management - migraine % %
Manual adjusting/manipulation Never 7 5 0.751
(including Diversified, Gonstead) Rarely 14 12
Often 45 51
Almost every 34 32
migraine
patient
Non-thrust spinal mobilisations Never 18 9 0.001
Rarely 37 19
Often 34 58
Almost every 11 14
migraine
patient
Instrument adjusting Never 14 9 0.407
Rarely 18 18
Often 48 58
Almost every 20 14
migraine
patient
Drop piece, Thompson or similar Never 29 29 0.944
Rarely 34 37
Often 22 28
Almost every 5 6
migraine
patient
Massage, myofascial technique, Never 9 2 <0.001
stretching or trigger-points to Rarely 25 9
neck/shoulder area Often 48 42
Almost every 18 a7
migraine
patient
Electro-physical therapies (TENS, Never 89 77 0.236
ultrasound etc) Rarely 9 15
Often 2 7
Almost every 0 2
migraine
patient
Soft tissue or exercise therapy to Never 29 5 <0.001
temporomandibular region Rarely 20 27
Often 41 54
Almost every 11 14
migraine
patient
Prescriptive exercises for the Never 14 2 <0.001
neck/shoulder region Rarely 20 14
Often 46 52
20 33
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Almost every

migraine
patient
Advice on stress management Never 2 0 0.019
Rarely 16 9
Often 59 51
Almost every 23 a1
migraine
patient
Advice on diet or fitness Never 2 1 0.057
Rarely 12 14
Often 64 49
Almost every 21 37
migraine
patient
Advice on Headache triggers Never 0 0 0.005
Rarely 14 5
Often 52 45
Almost every 34 50
migraine
patient
Chiropractic headache management - tension
headache
Manual Never 9 4 0.291
adjusting/manipulation Rarely 11 7
(including Diversified, Often 36 42
Gonstead) Almost every 45 47
tension headache
patient
Non-thrust spinal Never 27 11 0.003
mobilisations Rarely 27 21
Often 38 52
Almost every 9 16
tension headache
patient
Instrument adjusting Never 14 11 0.810
Rarely 20 18
Often 48 55
Almost every 18 16
tension headache
patient
Drop piece, Thompson or Never 32 35 0.662
similar Rarely 25 27
Often 38 30
Almost every 5 8
tension headache
patient
Massage, myofascial Never 5 3 <0.001
technique, stretching or Rarely 27 6
trigger-points to Often 43 40
neck/shoulder area Almost every 25 51
tension headache
patient
Electro-physical therapies Never 89 79 0.374
(TENS, ultrasound etc) Rarely 9 13

171




Often 2 6
Almost every 0 2
tension headache
patient
Soft tissue or exercise Never 18 8 0.017
therapy to temporo- Rarely 32 25
mandibular region Often 43 50
Almost every 7 18
tension headache
patient
Prescriptive exercises for Never 11 1 <0.001
the neck/shoulder region Rarely 20
Often 45 45
Almost every 25 46
tension headache
patient
Advice on stress Never 2 0 0.002
management Rarely 14 9
Often 59 42
Almost every 25 49
tension headache
patient
Advice on diet or fitness Never 2 2 0.480
Rarely 11 11
Often 59 48
Almost every 29 39
tension headache
patient
Headache triggers advice Never 7 0 <0.001
Rarely 14 7
Often 46 47
Almost every 32 46
tension headache
patient

primary headaches are also associated with: believing ICHD criteria are distinct criteria
for the diagnoses of primary headache types (OR=3.64; 95%Cl: 1.58, 8.39); ICHD
primary headache diagnostic criteria influences the use of soft-tissue therapies to neck
and shoulder region for tension headache (OR=4.33; 95%Cl: 1.67, 11.19); the use
headache diaries as a headache outcome measure (OR=3.52; 95%Cl: 1.41, 8.77) and

referral to investigate a headache red-flag (OR=2.67; 95%Cl: 1.02, 6.96).
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Table 6.6: Logistic regression analysis identifying associations with chiropractors who
use ICHD primary headache diagnostic criteria.

patient with
headache

Factors -
OddsRatio  95%C.l. "
value
ICHD primary headache Strongly 1.00
diagnostic criteria influences Disagree/Disagree
headache management /Neutral
Agree/Strongly 7.86 3.15, 19.60 | <0.001
Agree
ICHD primary headache Strongly 1.00
diagnostic criteria improves Disagree/Disagree
decision-making about /Neutral
headache patient referral/co- | 5o 00 /strongly 2.35 1.01,5.47 | 0.046
management A
gree
Referral to investigate a Never/Rarely/Som 1.00
headache red-flag etimes
Often 2.67 1.02,6.96 | 0.045
Referral to assist headache Never/Rarely/Som 1.00
prevention etimes
Often 0.16 0.03,0.80 | 0.026
ICHD primary headache Strongly 1.00
diagnostic criteria are distinct | Disagree/Disagree
for the diagnosis of primary /Neutral
headaches Agree/Strongly 3.64 1.58,8.39 | 0.002
Agree
Massage, myofascial technique, | Never/rarely 1.00
stretching or trigger-points 1o | ¢ o /A Imost 4.33 1.67,11.19 | 0.003
neck/shoulder area for tension .
every new patient
headache management . .
with tension
headache
Headache diary Never/Rarely 1.00
Often/Every new 3.52 1.41, 8.77 | 0.007
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6.6 Discussion

This is the first study to provide detailed information on the patient management
features associated with primary headache diagnosis by chiropractors. The majority of
chiropractors in our study report utilising ICHD criteria for the diagnosis of primary
headaches, a finding which may suggest that chiropractors are sometimes the first
point of provider contact for patients seeking help for the management of primary
headache disorders. There are a number of factors that can challenge health care
providers delivering an accurate primary headache diagnosis. These include the co-
occurrence of migraine with both cervicogenic headache (Knackstedt et al. 2010) and
tension-type headache (Lyngberg et al. 2005a), variations in headache characteristics
found within headache types (Lieba-Samal et al. 2011) and the high prevalence of co-
occurring neck pain associated with common recurrent headaches (Ashina et al. 2015;
Bogduk & Govind 2009). With misdiagnosis resulting in suboptimal headache patient
management (De Diego & Lanteri-Minet 2005; Kingston & Halker 2017), poor
standards of headache diagnosis have raised concerns about the current level of
headache education within primary health care curriculums (Kernick, Stapley &
Hamilton 2008; Kingston & Halker 2017; Sheftell et al. 2005). Our study found almost
half of those chiropractors engaged in primary headache diagnosis implement the use
of patient headache diaries. The mixed use of headache diaries has been reported in
other primary care settings (Minen et al. 2016). While this practice is likely to improve
diagnostic accuracy (Jensen et al. 2011; Phillip, Lyngberg & Jensen 2007), further
research would be valuable in assessing the reliability of primary headache diagnosis
as undertaken by chiropractors, information that can similarly inform chiropractic

educational curriculums. Despite the high percentage of chiropractors self-reporting
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the utilisation of ICHD primary headache diagnostic criteria, uncertainty remains
regarding how effectively chiropractors identify headache criteria in order to provide

an accurate headache diagnosis.

Our study found several factors that were associated with chiropractors engaged in
primary headache diagnosis. These chiropractors include a belief that the use of ICHD
primary headache criteria influences their patient management. Previous studies have
reported the use of manual therapies, exercise therapies and advice on headache
triggers as common to chiropractic headache management (Clijsters, Fronzoni &
Jenkins 2014; Moore et al. 2018). While advice on headache triggers is well recognised
as an important aspect of primary headache management (Haque et al. 2012;
Nicholson et al. 2011), the effectiveness of manual and exercise therapies for the
prevention of primary headaches requires further evaluation. To date, research
evidence supports the role of manual and exercise therapies for the preventative
treatment of tension headache (Mesa-Jiménez et al. 2015; Van Ettekoven & Lucas
2006), while research supporting the role of these therapies for the prevention of
migraine remains low quality and inconclusive (Chaibi, Tuchin & Russell 2011; Posadzki
& Ernst 2011). In contrast, around 10% of chiropractors who use primary headache
diagnosis were not associated with ICHD primary headache diagnostic criteria
influencing headache management. While this finding requires further investigation, it
may be that providing a diagnosis of the patient’s headache type relates more to other
motivations for a small number of practitioners. This could include to inform the
headache patient or satisfy potential oversight from regulatory authorities. As such,

more research is needed to examine how aspects of primary headache patient
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management are potentially improved through the use of primary headache diagnosis

within chiropractic clinical settings.

Our analysis found several factors associated with chiropractors engaged in primary
headache diagnosis that were related to specific aspects of practitioner decision-
making regarding headache patient management. For example, our study found
chiropractors engaged in the use of ICHD primary headache diagnostic criteria are
more likely to believe doing so improves decision-making related to headache patient
referral/co-management. The health care needs of primary headache sufferers can
sometimes be multifactorial and multidisciplinary in nature, particularly for those who
present with more complex and chronic headache conditions where a greater use of
pharmaceutical, behavioural and physical approaches to patient care may be needed
(Becker 2017; Gunreben-Stempfle et al. 2009). Previous research has suggested that
those with headaches seeking help from manual therapy providers are more likely
have a higher rate of headache chronicity and disability than non-users (Moore,
Sibbritt & Adams 2017). As such, the belief that primary headache diagnosis improves
decision-making about headache patient referral/co-management associated with
chiropractors engaged in primary headache diagnosis may reflect practitioner
awareness regarding the multidisciplinary health care needs of many primary
headache patients within chiropractic patient populations (Barton et al. 2014; Gaul,

Visscher, et al. 2011).

An unexpected finding from our results was that chiropractors engaged in primary
headache diagnosis are less likely to undertake patient referral to assist with headache

prevention. A recent Australian study showed chiropractors refer headache patients to
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both complementary health care providers (including acupuncturist, herbalist,
naturopath, massage therapist, counsellor) and general practitioners (Moore et al.
2018). For tension headache, preventative treatment guidelines advise non-drug
management first be considered (Bendtsen et al. 2010) and provide recommendations
for behavioural treatments such as electromyography (EMG) biofeedback (level A),
cognitive-behavioral therapy and relaxation training (level C), massage therapy (level
C) and acupuncture (level C). In contrast, preventative treatment guidelines for
migraine provide stronger recommendations for drug treatments (Level A) with
additional recommendations also provided for several herbs and supplements such as
butterbur (Level A), feverfew and magnesium (Level B) and coenzyme Q10 (level C)
(Holland et al. 2012; Loder, Burch & Rizzoli 2012). Beyond headache diagnosis,
provider referral to assist headache prevention requires careful consideration
regarding a range of patient factors and circumstances including headache severity,
headache comorbidities, patient treatment preferences and response to current care
(Nicol, Hammond & Doran 2013; Zebenholzer et al. 2016; Zheng et al. 2014). While
more research is needed to understand this finding, one possible explanation is that
engagement with headache diagnosis leads to more practitioner certainty about
their own capacity to provide sufficient preventative management for those with
primary headaches. With increasing examination of the quality and integration of
health services and providers engaged in preventative headache management (Gaul et
al. 2016; Peters et al. 2012), more research examining the factors that influence
headache patient co-management between chiropractors and other headache

providers is warranted.
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Our findings identified chiropractors engaged in primary headache diagnosis are more
likely to refer headache patients to investigate a headache red-flag. This finding is not
unexpected, since the use of headache diagnostic criteria is more likely to result in the
identification of headache features associated with headache red-flag findings. The
most important diagnostic consideration for frontline clinicians engaged in headache
management is to rule out headaches caused by serious and potentially life-
threatening underlying pathology. While rare, the underlying causes associated with
headache red-flag symptoms can include stroke, sub-arachnoid haemorrhage, tumour,
meningitis and artery dissection (carotid or vertebral) (Ravishankar 2016). Since
headache features in those with an underlying brain tumour can be similar to those of
tension headache and migraine (Nelson & Taylor 2014), and since neck stiffness and
headache in those with underlying meningitis and arterial dissection (Debette & Leys
2009; Van de Beek et al. 2004), can be similar to those with cervicogenic headache,
chiropractors need to be mindful of the possibility of serious underling pathology

when examining those who present with headache.

Our study found that chiropractors engaged in primary headache diagnosis are more
likely to use soft tissue therapies such as massage, myofascial technique, stretching or
trigger-points to neck/shoulder area for their patients with tension headache. This
finding is interesting given a recent systematic review which found manual therapies,
including soft tissue therapies, may be more effective than pharmacological care for
reducing the short-term frequency, intensity and duration of tension headache (Mesa-
Jiménez et al. 2015). Tenderness of myofascial trigger points of the neck and shoulder

muscles are increased in patients with tension-type headache (Fernandez-De-Las-
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Pefias & Arendt-Nielsen 2017; Fernandez-de-las-Penas et al. 2010). These active
trigger-points appear to cause nociceptive input that contributes to peripheral and
central sensitization in patients with chronic tension headache (Bendtsen &
Fernandez-de-la-Pefias 2011). While further research is needed, these findings appear
to support soft tissue treatment approaches that are specifically aimed at addressing

these muscular factors.

6.7 Limitations

Regression analysis of chiropractors engaged in primary headache diagnosis provides
an excellent opportunity to better understand the primary headache management
associated with this common headache provider. The self-reported nature of the data
collected is a limitation of our study — the data may be subject to recall bias and the
use of Likert categories are subject to practitioner interpretation. The headache
management characteristics of chiropractors reported in this study may also be
influenced by non-respondents to the survey when estimating chiropractors who use
of ICHD primary headache criteria and the associations related to their headache
management characteristics. Nonetheless, analysis of this cross-sectional survey
provides valuable insights into primary headache health management associated with
these popular providers and helps to identify key questions for further enquiry into

chiropractic headache management.

6.8 Conclusions
Our research found that most chiropractors managing primary headaches are engaged
in primary headache diagnosis and that this practice is likely to influence their clinical-

decision making toward key aspects of primary headache patient management and co-
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management. These findings highlight the need for closer examination of the clinical
decision-making that underlies chiropractic primary headache management and the
role of these providers toward reducing the burden of this significant public health
issue. Gathering this information will help to improve our understanding of the role of

chiropractors within multimodal, multidisciplinary headache patient management.

6.9 Chapter summary

Results presented in this chapter indicate that a substantial proportion of Australian
chiropractors report the use of primary headache diagnostic criteria, consistent with
good clinical practice and optimal patient care (Kingston & Halker 2017). In addition,
certain clinical beliefs and practice behaviours were found to be associated with
chiropractors who use primary headache diagnostic criteria in headache patient
management and co-management. They included the implementation of headache
diaries, a practice that is likely to improve the accuracy of headache diagnosis (Jensen
et al. 2011), and the use of soft tissue therapies for the treatment of tension
headache, a therapy that is supported by low to moderate-quality clinical evidence
(Fernandez-de-las-Pefias et al. 2006), and referral to investigate a headache red flag, a
practice vital to headache patient safety (Ramanayake & Basnayake 2018). In contrast,
the finding that chiropractors who use primary headache diagnostic criteria are less
likely to refer headache patients for headache prevention is one that may not be
consistent with the needs of people who are less responsive to headache management

by chiropractors.

The findings presented in this chapter strengthen our understanding of the role and

impact of primary headache diagnosis within chiropractic headache patient care. In
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light of the features of headache management provided by chiropractors, reported in
this and previous chapters, there is a need for additional research to examine the
clinical features of this patient population. Gathering this information will help to
contextualise the healthcare needs of headache patients seeking help from this

provider.
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7 The features and burden of headaches within a
chiropractic clinical population: a cross-sectional

analysis

7.1 Chapter introduction

This chapter presents detailed results of research into the features and burden of
people with headache who seek help from chiropractors. The chapter provides the
rationale for the study and presents findings that respond to research question 5 (see

section 1.2.2).

The manuscript in this chapter was submitted for publication to the journal

Complementary Therapies in Medicine and is currently under review.
The submitted manuscript is shown in Appendix 15.

7.2 Rationale for the study within the research project

Results presented in Chapter 4 show that Australian chiropractors often provide
treatment for migraine sufferers, and include preliminary information on the
practitioner, practice and clinical management characteristics of chiropractors with a
high migraine caseload. Chapter 5 identifies the substantial prevalence of headache
management within Australian chiropractic practice settings more generally. Chapter 5
also highlights the features of Australian chiropractors’ headache management,
including approaches to patient diagnosis, assessment, treatment and interdisciplinary

headache management, and puts forward the suggestion that some aspects of
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chiropractors’ headache management are not aligned with optimal headache patient
care. Chapter 6 highlights the substantial use of primary headache diagnostic criteria in
chiropractic clinical practice and how the use of primary headache diagnostic criteria is
associated with the clinical beliefs and practice behaviours of chiropractors with

respect to headache management.

In summary, these chapters have provided a better understanding of the overall
proportion of headache found within chiropractic clinical practice and the
characteristics of headache patient management provided by chiropractors. Beyond
understanding headache patient management by Australian chiropractors, it is
important to closely examine the profile and clinical features of those with headache
who seek help from these providers to respond to research question 5 (see section
1.2.2). This knowledge will help to understand the healthcare needs of this patient
population and provide further context to the features of headache management

reported in Chapters 4, 5 and 6.

The analyses reported in Chapter 7 involved primary data collected via a survey of
people presenting to chiropractors with a chief complaint of headache. A key
methodological feature of this chapter is the use of descriptive statistics, namely Chi-
square tests and Fisher’s exact test (Scott & Mazhindu 2014), as applicable, to examine
associations between patient satisfaction with chiropractic headache management

(survey question 30) and reasons for consulting a chiropractor and patient headache

group.
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The features and burden of headaches within a
chiropractic clinical population: a cross-sectional

analysis

7.3 Introduction

Collectively, headache disorders, such as tension-type headache, migraine and
cervicogenic headache, affect over half of all adults (Sjaastad & Bakketeig 2008;
Stovner et al. 2007; Vos et al. 2015). Headache disorders cause substantial personal
suffering with adverse impacts on the family life, leisure time, social activities and
work productivity of sufferers (Burton et al. 2009; Steiner, Stovner, et al. 2014;
Suijlekom et al. 2003). While medical providers are the most common point of contact
for those with headache (Latinovic, Gulliford & Ridsdale 2006; Ridsdale et al. 2007),
many with headache remain under-diagnosed or refrain from seeking medical help

(Katsarava et al. 2018; Kernick, Stapley & Hamilton 2008; Lipton et al. 2007).

The criteria utilised for headache classification are specified in the 3™ edition of
International Classification of Headache Disorders (ICHD-3) (Headache Classification
Committee of the International Headache Society 2018), with headache classification
primarily established via patient self-report of their headache symptom profile. While
the ‘gold standard’ for headache diagnosis is via face-to-face consultation with a
neurologist, previous research suggests self-report instruments can be reliable for the
screening of headache features within larger populations (Hagen et al. 2000; Lipton et

al. 2003; Steiner, Gururaj, et al. 2014).
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The epidemiology and burden of headaches found within primary care populations has
previously been examined (Coeytaux & Linville 2007; Ridsdale et al. 2007). While much
is known about the patient case-mix of those with headache under conventional care,
many with headache also consult healthcare providers outside of medical settings
(Lee, Bhowmick & Wachholtz 2016; Wells et al. 2011). For example, general population
studies have identified chiropractors as popular providers for headache management
(Kristoffersen et al. 2012; Moore, Sibbritt & Adams 2017; Sanderson et al. 2013) and
headache has been identified as one of the most common health complaints within
chiropractic clinical populations (Brown et al. 2014; Hartvigsen et al. 2003). However,
while evidence suggests manual therapies, as commonly utilised by chiropractors, may
help in the prevention of tension-type headache and cervicogenic headache, (Chaibi &
Russell 2012; Mesa-Jiménez et al. 2015) the role of manual therapies for the
prevention of migraine remains less certain (Rist et al. 2019), despite many with
migraine also seeking help from chiropractors (Kristoffersen et al. 2012; Sanderson et

al. 2013).

The substantial use of chiropractors for headache management highlights the need for
more information to understand the headache features within this clinical population.
Such information may improve our understanding of the use and role of chiropractors
within the field of headache management. As such, the aims of this study were to
estimate the headache features and the level of headache severity, chronicity and
disability found in those who present to chiropractors for headache management. In

addition, this study aims to ascertain if headache type or the reasons for consulting a
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chiropractor were associated with patient satisfaction with headache management by

a chiropractor.

7.4 Methods

The study collected data via an online cross-sectional survey from patients with
headaches seeking help from Australian practicing chiropractors. This research was a
sub-study of the Australian Chiropractic Research Network (ACORN), a national
practice-based research network (PBRN) of Australian chiropractors (Adams et al.
2016). Members of the ACORN network database are representative of the wider
national population of Australian chiropractors regarding age and gender and generally
representative for practice location (with over-representation of chiropractors in one
state) (Adams, Peng, Steel, et al. 2017). The research reported in this paper was
approved by the Human Research Ethics Committee, University of Technology Sydney

(Approval number: ETH182196).

7.4.1 Recruitment and participants

Invitational emails were limited to a random sample of 900 of the 1680 practitioner
members of the ACORN database (315 May to June 15, 2018) due to the competing
demands on the ACORN practitioners. Seventy chiropractors responded to the
invitation agreeing to facilitate patient recruitment for the study. Patient recruitment
occurred between the 11% July and 15" November 2018. Each participating
chiropractor was posted study instructions along with 10 sealed envelopes (700 in
total) for patient distribution. Each envelope contained a study background leaflet
with a link to the online questionnaire. The survey introduction explained how consent

to participate is assumed by starting the survey. Consecutive patients presenting on a

186



regular consultation with a chief complaint of headache were informed of their

eligibility to participate (avoiding recruitment of patients on an initial consultation).

Inclusion criteria for the study were adult patients aged between 18-65 years,
presenting with a primary complaint of headache with an adequate understanding of
the English language in order to complete the questionnaire. At the close of the
consultation, practitioners informed eligible patients of the study and that completing
the questionnaire was voluntary and that all information provided was anonymous.
Only headache patients who expressed an interest in participating in the study were
provided with a sealed envelope and those who did participate completed the online
guestionnaire after leaving the practice. The researchers did not inform practitioners
of patient involvement in the study to protect patient privacy and to avoid patient
coercion by practitioners. Practitioners were not asked to collect additional

information and no incentives were offered to study practitioners or patients.

7.4.2 Questionnaire

The 35-item study questionnaire included 4 main sections. The first section of the
survey collected information on patient headache characteristics based on ICHD-3
diagnostic criteria for migraine, tension-type headache and cervicogenic headaches
(Headache Classification Committee of the International Headache Society 2018)
utilising survey questions similar to previous surveys (Andree et al. 2010; Steiner,
Gururaj, et al. 2014). These headache disorders were selected due to having been
previously reported as headache types more common to chiropractic headache patient
populations (Adams, Barbery & Lui 2013; Kristoffersen et al. 2012; Kristoffersen,

Lundgqvist, et al. 2013; Moore, Sibbritt & Adams 2017). A standard numerical rating
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scale for pain (NPRS) was used to assess the level of headache pain intensity (Boonstra

et al. 2016).

The second section of the survey questioned participants regarding headache disability
using the Headache Impact Test (HIT-6) questionnaire. HIT-6 is reported to be a
reliable and validated measure of headache disability (Kosinski et al. 2003; Yang et al.
2011). This instrument encompasses six questions across six representative categories
commonly used to assess headache impact (pain, social functioning, role functioning,
vitality, cognitive functioning, and psychological distress) (Kosinski et al. 2003).
Summed values for the response to each question produces a total HIT-6 score for the
level of patient headache disability using four score categories: Little or no impact (36-
49); Moderate impact (50-55); Substantial impact (56-59); and Severe impact (60-78)
to indicate the level of headache impact experienced in daily life (Ware, Bjorner &
Kosinski 2000). The survey was pilot tested with 10 headache patients to assist

decisions about survey duration, survey wording and item options.

The third questionnaire section explored the reasons patients seek help from
chiropractors for their headache (“Please rank from the list below in order of
importance the reasons why you seek help from the chiropractor for your headache”).
Participants selected from options including: headache prevention, relief during a
headache attack, help with headache related stress, feeling more in control of
headache, reduce the effects of headaches on relationships and reduce the effects of
headaches on ability to work. Participants were also questioned regarding their level of
satisfaction with headache management by a chiropractor (“Please select which option

best describes your level of satisfaction with chiropractic management of your
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headaches”). The last section of the survey collected information on patient socio-

demographics and related characteristics.

7.4.3 Headache classification

Not all ICHD-3 criteria for cervicogenic headache can be collected via a survey format.
For example, patients were not asked to include clinical and/or imaging evidence of a
disorder or lesion within the cervical spine or soft tissues of the neck or to ascertain if
abolition of their headache has been demonstrated following a diagnostic blockade of
the cervical spine. Classification of cervicogenic headache was provided when subjects
met the minimum ICHD-3 diagnostic criteria (as per Criterion C). Patients were
considered to have chronic headache if they reported experiencing headaches on at
least 15 days per month on average for 3 months (Headache Classification Committee
of the International Headache Society 2018). Participants who satisfied the criteria for
more than one headache were classified as having ‘Mixed headache’. As with other
studies, participants who did not meet the minimum ICHD-3 diagnostic criteria (for
migraine, tension-type headache or cervicogenic headache) were categorised ‘Other
headache’ (Kristoffersen, Lundqvist & Russell 2019; Minen, Loder & Friedman 2014;

Peng & Wang 2014).

A scoring algorithm was applied within Microsoft excel for migraine, tension-type
headache and cervicogenic headache classification criteria with a conditional logic
formula applied to identify patient responses that met ICHD-3 classification for each of
these headache types. Two separate authors (CM and AL) reviewed the excel formulae

results to assess for accuracy.
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7.4.4 Statistical analysis

Characteristics of the study population are reported using descriptive statistics with
categorical data presented using frequencies and percentages and continuous
descriptive data are presented using means and standard deviations. Chi-square tests
or Fishers exact test were used, as applicable, to examine the association between
reasons for consulting a chiropractor and the level of satisfaction with headache
management by a chiropractor and to see if headache type was associated with
patient satisfaction with headache management by a chiropractor. Statistical analyses
were conducted using SPSS software (version 25). Statistical significance was set at

p<0.05.

7.5 Results

7.5.1 Study participants

Up to 700 eligible headache patients received an invitation to participate. Of those
who participated in the study, 224 participants completed the section on headache
characteristics and level of headache chronicity (i.e. minimum 32% response). Of
these, 207 completed the section on their headache numerical pain score, 206
reported their level of satisfaction with headache management by a chiropractor, 205
reported their level of headache impact and 203 (29%) completed all sections of the

survey including their sociodemographic details.

Table 7.1 shows that 55 participants were male (27.1%) and 148 (72.9%) were female.
The majority of participants were aged between 51-65 years (n=65; 32.0%) and 41-50
years (n=55; 27.1%). The largest ethnic group were Anglo-European (n=185; 91.1%).

Nearly a third of participants reported having a technical/private college level of
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Table 7.1: Study population socio-demographic characteristics (n=203)

Characteristic n (%)
Gender
Male 55 (27.1%)
Female 148 (72.9%)
Age in years
18-30 34 (16.7%)
31-40 39 (19.2%)
41-50 55 (27.1%)
51-65 65 (32.0%)
>65 10 (4.9%)

Ethnic background
Anglo-European

185 (91.1%)

Asian 10 (4.9%)

Middle Eastern 7 (3.4%)

African 1 (0.5%)
Highest education

No high school completion 19 (9.4%)

High school completion 25 (12.3%)

Technical/Private college 64 (31.5%)

University (Undergraduate)
University (Postgraduate)

45 (22.2%)
50 (24.6%)

Employment status
Salary
Self-employed
Not working/part-time/casual
worker
Home duties
Student
Retired
Unable to work

92 (45.3%)
45 (22.2%)
21 (10.3%)

14 (6.9%)
14 (6.9%
13 (6.4%
4 (2.0%)

Relationship status
Single, never married
Married or domestic partnership
Widowed
Divorced or separated

39 (19.2%)
143 (70.4%)
2 (1.0%)

19 (9.4%)

Private health insurance
No
Yes (hospital and extras cover)
Yes (Hospital only)

31 (15.3%)
159 (78.3%)
13 (6.4%)
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education (n=64; 31.5%) as their highest level of education. Salaried workers
represented the largest employment group (n=92; 45.3%) and the majority of
participants were married or in a domestic partnership (n=143; 70.4%). Three out of
four participants (n=159; 78.3%) reported having health insurance cover that included

both hospital and extra insurance cover inclusive of chiropractic services.

7.5.2 Headache characteristics

Of those who completed the questionnaire section on headache characteristics (Table
7.2), 45% were classified as having features of a single headache type (n=101) and 33%
were classified as having features of more than one headache type (mixed headache)
(n=74) and 21.8% as having ‘Other headache’ (n=49). Of those with features of a single
headache, 20.5% had features of migraine (n=46), 16.5% of tension-type headache
(n=37) and 8% of cervicogenic headache (n=18). Of those with migraine, a similar
proportion reported features of migraine with aura (n=22; 9.8%) and without aura
(n=24; 10.7%). Fifty-seven participants (25.4%) reported a headache frequency
consistent with chronic headaches. A total of 52 participants (25.1%) reported that
their headache type had been previously diagnosed by a medical doctor. Of these,
nearly two out of three (n=32; 61.5%) reported a diagnosis of migraine was given by a
medical doctor. In terms of level of headache pain intensity, 88 participants (42.5%)
provided a numerical pain score of 8 or more out of 10 for their headache severity

(where 0=no pain and 10= worse pain imaginable).
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Table 7.2: Distribution of study participants by headache group (n=224)

Headache group n=224 (%)
Mixed headache 74 (33.0)
Migraine 46 (20.5)
Migraine without aura 24 (10.7)
Migraine with aura 22 (9.8)
Tension-type headache 37 (16.5)
Other headache 49 (21.8)
Cervicogenic headache 18 (8.0)
Chronic headache (>15 days/month) 57 (25.4)
Episodic headaches (<15 days/month) 167 (74.6)

7.5.3 Headache impact

The level of headache impact (HIT-6) for each headache group, combining both
episodic with chronic headaches, are presented in Table 7.3. The average overall level
of headache impact (HIT-6) across all headache groups was 59.0 (SD 6.8). The
headache type with the largest proportion with a score range of severe headache
impact was for those with features of mixed headache (n=47; 65.3%) and migraine
(n=29; 61.7%) In total, 149 participants with episodic and chronic headaches combined

(72.7%) reported substantial or severe levels of headache impact.
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Table 7.3: Distribution of study participants level of headache disability for all headaches assessed using the
Headache Impact Test (HIT-6) score (n=205)

HIT-6 impact levels

Headache Groups Little or no Moderate  Substantial Severe Total n (%)
impact impact impact impact

Cervicogenic headache 1 (5.5%) 5(27.7%) 5(27.7%) 7 (38.9%) 18 (100%)
Migraine 1(2.1%) 7(14.9%)  10(21.3%) 29(61.7%) 47 (100%)
Mixed headache 6 (8.3%) 9(12.5%)  10(13.9%) 47(65.3%) 72 (100%)
Tension-type Headache 10 (27.0%) 7 (18.9%) 7 (18.9%) 13 (35.1%) 37 (100%)
Other headache 3 (9.6%) 7 (22.5%) 7(22.5%) 14 (45.2%) 31 (100%)
Totals 21 35 39 110 205

HIT-6 (Headache Impact test): Little or no impact (36-49); Moderate (50-55); Substantial (56-59); and Severe (60-78)
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For those experiencing less than 15 headache days per month (episodic headaches),
the average overall level of headache impact (HIT-6) was in the ‘substantial’ impact
range of 58.0 (SD 6.6). The largest proportion of those with episodic headaches with a
score range of severe headache impact on their daily life was the mixed headache
group (n=31; 62.0%), followed by the migraine group (n=18; 58.1%) (data not shown).
For those experiencing more than 15 headache days per month (chronic headaches),
the average overall level of headache impact was in the ‘severe’ impact range of 62.1
(SD 6.3). The largest proportion of those with chronic headaches with a score range of
severe headache impact on their daily life was the cervicogenic headache group (n=4;
80.0%). This was followed by those with mixed headache (n=16; 72.7%) and migraine

(n=11; 68.7%) (data not shown).

7.5.4 Reasons and satisfaction with headache management

Table 7.4 shows the reasons why participants consulted a chiropractor for the
management of headaches. Participants reported headache prevention (n=190;
92.2%), followed by seeking relief during a headache attack (n=166; 80.6%) and
reducing the effects of headaches on ability to work (n=166; 80.6%) as the highest-

ranking reasons for consulting a chiropractor for help with headaches.

The majority of participants (90.3%) reported they were either satisfied or very
satisfied with the chiropractic management of their headaches (n=186). Table 7.5
shows the distribution of levels of satisfaction across the reasons for consulting a
chiropractor. Those patients who were satisfied or very satisfied with headache
management by a chiropractor were more likely to consider consulting a chiropractor

to ‘help with headache related stress’ (p=0.019) or to be ‘more control of their
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headaches’ (p=0.032) as being important, compared to those who were neutral or

unsatisfied.

Table 7.4: Level of importance for reasons for consulting a chiropractor for the

management of headaches (n=206)

Questionnaire Item

Important

Not important

Reason for consulting a chiropractor
Headache prevention
Relief during a headache attack
Help with headache related stress
Feeling more in control of headaches
Reducing the effects of headaches on
relationships
Reducing the effects of headaches on
ability to work

190 (92.2%)
166 (80.6%)
149 (72.3%)
154 (74.7%)
121 (58.7%)

166 (80.6%)

16 (7.8%)

40 (19.4%)
57 (27.6%)
52 (25.2%)
85 (41.2%)

40 (19.4%)

Important=Moderately important, Important, Very Important. Not important=Not
important, Low importance, Slightly important

The distribution of levels of satisfaction with headache management by a chiropractor

based on patient headache group are presented in Table 7.6. It can be seen that there

was no statistically significant association between headache type and patient

satisfaction.
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Table 7.5: Level of satisfaction with chiropractic headache management based on
reason for consulting chiropractor for headache management (n=206)

Level of Satisfaction

Reason for Very satisfied  Neutral/ p-value
consulting a /Satisfied Unsatisfied/
chiropractor Very unsatisfied
n (%) n (%)

Headache Not Important 12 (6.5) 4 (20.0) 0.055
prevention

Important 174 (93.5) 16 (80.0)
Relief during a Not Important 34 (18.3) 6 (30.0) 0.234
headache attack

Important 152 (81.7) 14 (70.0)
Help with headache  Not Important 47 (25.3) 10 (50.0) 0.019
related stress

Important 139 (74.7) 10 (50.0)
More in control of Not Important 43 (23.1) 9 (45.0) 0.032
headaches

Important 143 (76.9) 11 (55.0)
Reducing effects of Not Important 73 (39.2) 12 (60.0) 0.073
headaches on
relationships

Important 113 (60.7) 8 (40.0)
Reducing effects of Not Important 33 (17.7) 7 (35.0) 0.076
headaches on ability
to work

Important 153 (82.3) 13 (65.0)

Table 7.6: Level of satisfaction with headache management by a chiropractor based
on patient headache group (n=206)

Level of Satisfaction

Headache Group Satisfied/ Neutral/ Unsatisfied/ p-value
Very Satisfied Very unsatisfied
n (%) n (%)

Cervicogenic 17 (9.1) 1 (5.0) 0.233
Migraine 39 (21.0) 8 (40.0)

Mixed headache 66 (35.5) 6 (30.0)

Tension-type headache 28 (15.1) 4 (20.0)

Other headache 36 (19.3) 1 (5.0)
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7.6 Discussion

Our study found a substantial proportion of those seeking help from chiropractors for
headache management had features of recurrent primary headaches and high levels of
headache severity, chronicity and disability. These patients were more often female,

were aged between 41-65 and more often had a high level of socioeconomic status.

Our study found a similar proportion of participants had discrete features of either
migraine or tension-type headache. However, while there is emerging good quality
clinical evidence for manual therapies for the prevention of tension-type headache
(Chaibi & Russell 2014; Mesa-Jiménez et al. 2015), level 1 evidence for manual
therapies for the prevention of migraine remains limited and preliminary (Cerritelli et
al. 2015; Rist et al. 2019). It may, therefore, be that the use of chiropractors by those
with migraine could also relate to other aspects of chiropractic headache management
beyond the role of manual therapies alone. For example, previous research has
identified that chiropractors utilise a multimodal approach when managing those with
migraine that incorporates stress management, patient education and advice on
lifestyle factors (Moore et al. 2018). While this study found increased patient
satisfaction with chiropractic headache management was associated with those
motivated by the need to gain ‘more control of their headaches’, more research is
needed to better understand the extent to which particular aspects of chiropractic
patient care contribute to patient satisfaction with chiropractic headache

management.

Our study found a substantial proportion of those with headache seeking help from

chiropractors had headache features associated with increased headache burden,
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including those with mixed headaches, increased headache severity and headache
chronicity. Those with mixed headaches made up the largest headache group seeking
help from chiropractors in our study, a finding that is likely explained by the high co-
occurrence of migraine with tension-type headache (Kristoffersen et al. 2012;
Lyngberg et al. 2005a). In addition, our study found a substantial proportion of those
with headache seeking help from chiropractors scored their headache pain at the level
of severe, and one in four reported a headache frequency consistent with a
classification of chronic headache. Those with mixed, severe and chronic headaches
more likely to experience greater headache burden (Blumenfeld et al. 2011; Buse et al.
2012; Fuensalida-Novo et al. 2017) and are more likely to seek professional help,
including from healthcare providers outside of medical settings (Lee, Bhowmick &
Wachholtz 2016; Silberstein et al. 2018; Zhang et al. 2017). More research is therefore
needed to understand how chiropractors might assist those with increased headache
burden. For example, clinical research evidence for the role of manual therapies for
chronic headaches remains limited (Cerritelli et al. 2015; Chaibi & Russell 2014). In
addition, many with chronic and disabling headaches commonly experience psychiatric
comorbidities, such as anxiety and depression (Buse et al. 2010; Holroyd et al. 2000).
While this study found those seeking ‘help with headache-related stress’ were more
likely to be satisfied with chiropractic headache management, there is little detailed
knowledge regarding how chiropractors seek to assist those with psychiatric

disabilities commonly associated with increased headache burden.

In addition, our study found one in five participants were identified as having a

headache features that failed to fulfil the minimum criteria needed to assign a
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headache classification of either migraine, tension-type headache or cervicogenic
headache. While uncertainty remains about the significance of this finding, the true
proportion of those with headache who meet all of the required ICHD criteria needed
for a distinct headache classification remains unclear (Lyngberg et al. 2005a;
Rasmussen, Jensen & Olesen 1991) and overlapping headache characteristics are
reported as common amongst those with recurrent headaches (Turkdogan et al. 2006;
Vincent 2010a). Overlapping headache features may also help to explain why our study
found there was no statistically significant association between headache grouping

and patient satisfaction with chiropractic management. However, while those failing to
fulfil the minimum criteria needed to assign a headache classification may partly be
explained by the challenges of classifying headaches into discrete categories, it may

also be a limitation of the self-report instrument utilised for the study.

Our study identified that many with headache seeking help from chiropractors
experience increased levels of headache impact. Study participants with the highest
level of headache impact were those with features of migraine and mixed headaches,
a finding similarly identified in other studies (Smitherman et al. 2013; Steiner, Stovner,
et al. 2014). High levels of headache burden can adversely impact patient quality of
life, including their work, leisure and social activities (Steiner, Stovner, et al. 2014). In
this regard, it was not surprising that many respondents were motivated to seek help
from chiropractors in order to reduce the impact of headaches on their work-life and
relationships. The increased levels of headache impact amongst those seeking help
from chiropractors, as identified by the findings of this study, highlights the need for

chiropractors to monitor and evaluate the level of headache burden in those who are
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seeking their help. In doing so, it is incumbent upon chiropractors to carefully consider
the healthcare needs of those who experience increased headache burden and to
consider the role of other healthcare providers in assisting in these circumstances

(Sahai-Srivastava et al. 2017; Zeeberg, Olesen & Jensen 2005).

Our study found nearly three out of every four patients who consult chiropractors with
headache were female. A higher proportion of female patients with headache has
been reported in those seeking help from Complementary and Alternative Medicine
(CAM) (Rhee & Harris 2017) and medical providers (Hunt et al. 2011). This finding is
likely influenced by the higher percentage of women who experience migraine and
tension-type headache, the most common recurrent headaches (Finocchi & Strada
2014; Khil et al. 2012; Lyngberg et al. 2005a). Nearly two thirds of our sample were
aged between 41 — 65 years, despite evidence that the peak age of migraine decreases
after menopause (Mattsson 2003). Since the peak age of those with tension-type
headache is reported to be between 30 — 39 years (Schwartz et al. 1998) and between
18 — 45 years for those with migraine (females) (Sheffield 1998; Smitherman et al.
2013), it may be that headache patients seeking help from chiropractors do so later
than the age of peak incidence and later than seeking help from other primary care
providers. Our study found the majority of chiropractic headache patients were well
educated with nearly half having a university education, with two thirds being salary-
workers or self-employed and three quarters reporting health insurance cover
inclusive of chiropractic health services. With low employment status and lack of
health insurance reported as economic barriers to medical headache treatment

(Lipton, Serrano, et al. 2013), our findings may also suggest similar socioeconomic
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barriers may exist regarding patient access to non-medical headache providers such as

chiropractors.

7.7 Limitations

Our study has several limitations. The section of the questionnaire using self-report for
headache features is unvalidated and this can increase the risk of an incorrect
headache classification and the generalisability of the study findings. When
considering this concern, we avoided participant grouping into ‘probable’ headache
classification categories, as identified by ICHD, where increased overlap of headache
features would increase the risk of misclassification. As such, study participants were
only grouped under discrete headache categories when responses met all of the
formal ICHD headache classification criteria. While favourable reliability of self-report
headache instruments has been previously documented (Lipton et al. 2003; Lipton et
al. 2015), future studies are needed to explore the validity of a self-report survey
instruments for headache classification against that of face-to-face consultation. The
low patient response rate and limited patient sample size may also result in headache
groups and headache disability being under or over-represented. As such, our findings
call for larger population studies to be conducted before robust conclusions can be
made about the external validity of the findings. In addition, there is a need for future
research to additionally assess the proportion of those seeking help from chiropractors
who also have medication-overuse headache, known to be most common in those

with chronic migraine (Stovner & Andree 2010; Westergaard et al. 2014).
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7.8 Conclusions

Our study found a high proportion of patients who consult chiropractors for headache
management experience features of common recurrent headaches. In addition, many
of these patients experience high levels of headache pain, chronicity and headache-
related disability. However, these findings highlight the need for larger population
studies before robust conclusions can be made about the headache profile of this

patient population.

7.9 Chapter summary

Results from this chapter suggest that a substantial proportion of people with
headache seeking help from chiropractors experience discrete features of migraine,
tension headache and cervicogenic headache, as well as mixed headaches (more than
one headache type). While the findings suggest patient satisfaction was not associated
with patient headache group, further research is needed to evaluate the safety and
effectiveness of headache treatments, including MTs, provided by chiropractors for
the management of common recurrent headaches. Findings from this chapter also
suggest that high levels of headache chronicity, severity and overall disability are
common in chiropractic clinical settings. High levels of headache chronicity and
disability are often associated with increased headache-related stress (Saunders et al.
2008). While satisfaction with chiropractic headache management was associated with
those who needed help with headache-related stress, further research is needed to
evaluate the role and effectiveness of chiropractors in managing headache patient
stress and the psychiatric comorbidities commonly associated with increased

headache disability. The level of use of chiropractors by people with common
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recurrent headaches calls for conventional care providers to be aware of and to
consider the role of chiropractors in providing help for this patient population. A

detailed discussion of the results of Chapters 4, 5, 6 and 7 is provided in Chapter 8.
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8 Discussion

8.1 Chapter introduction

The body of work described herein provides essential new knowledge about headache
management in Australia which has direct and immediate relevance to the quality and
safety of headache patient care. This topic had not been previously investigated from a
health services perspective. In doing so, this research utilised a nationally
representative practitioner sample to investigate the role of chiropractors in headache

management.

8.2 Primary findings of the thesis

Several key discussion topics are highlighted in the manuscripts within the individual
results chapters. In order to complement and expand upon these discussions, this
chapter examines four overarching themes (based on significant thesis findings). In
presenting these four themes, the chapter highlights the implications of the findings
with respect to headache-related healthcare provision by chiropractors and within the

broader perspective of headache patient management. The four themes are:

e that headache management is substantial within Australian chiropractic clinical
practice, and at a level not previously empirically identified, challenging

commonly held views about the role of chiropractors in healthcare;

e that contemporary chiropractic headache care incorporates a broad range of
therapeutic approaches beyond spinal manipulation — a finding of particular

significance, given the popular assertion that chiropractic is predominately
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focused on spinal manipulation and with possible implications regarding the

role of chiropractors within the wider field of headache management;

that Australian chiropractors frequently utilise headache classification in their
approach to headache patient assessment —suggesting chiropractors utilise
mainstream approaches to headache classification, despite a number of
identified challenges associated with the reliability of such headache

classification in chiropractic settings; and

that chiropractors are selective in their collaboration with other healthcare
providers around headache management, identifying more frequent
collaboration with CAM providers and GPs but less frequent collaboration with
psychologists — a finding with important implications for the wider role of

chiropractors within multidisciplinary headache patient care.

Each of these themes is addressed in detail in the chapter sections to follow.

Additionally, the chapter explores the significance of key thesis findings for patients,

providers, educators and policymakers with regard to headache care. The chapter

closes with a discussion of the limitations of the research and possible directions for

future research into chiropractors and headache patient management.

8.2.1 Substantial headache management within chiropractic challenges commonly

held views about the role of this provider within healthcare

A key finding identified in this thesis is that headache management constitutes a

substantial component of the clinical practice of many chiropractors: one in five new

chiropractic patients presented with a chief complaint of headache, and one in three
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with headache as a secondary complaint (see Chapter 5). While a small number of
previous studies have identified headache as the third most common complaint
treated within Australian chiropractic (Brown et al. 2014; French, Charity, et al. 2013),
this thesis moves examination of the level of chiropractic headache management to a
wider, more rigorous level of analysis. This thesis provides the first empirical evidence
that Australian chiropractors manage a substantial caseload of headache patients by

drawing upon a nationally representative sample of chiropractors.

The substantial level of chiropractic headache consultation identified herein may
challenge commonly held societal views about the role of chiropractic and
chiropractors within healthcare; namely, that chiropractors are mostly utilised for the
management of spinal pain (primarily low back pain and neck pain) (Brown et al. 2014;
Xue et al. 2008). In contrast, thesis findings identifying the extent to which the
treatment of headache is commonplace amongst Australian chiropractors may
challenge such commonly held views and may redefine common knowledge about the
role of chiropractors within healthcare. However, as outlined later in this chapter, the
extent to which this occurs will partly depend upon the approach taken by the
profession in the eyes of key external audiences going forward. This includes in
prosecuting its place as a trusted stakeholder within the field of headache
management, as well as the extent to which the profession can establish the potential
role and benefits of chiropractic patient management to those impacted by headache

disorders.
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For example, the high level of headache management by chiropractors identified
herein may challenge commonly held views within conventional healthcare settings
about the role of chiropractors for headache management. Spinal manipulation is well
recognised as a substantial component of chiropractic patient care (Beliveau et al.
2017), and thesis findings show that this extends to the treatment of those with
headache (see Chapter 5). This is despite concerns often raised about the safety and
efficacy of chiropractic spinal manipulation by conventional care providers (GP News
2019; O'Neill & Willis 1994), concerns that are often amplified with the Australian
mainstream media (ABC News 2019; Choice Magazine 2014; Sydney Morning Herald
2016). With the limited research evidence for the effectiveness of chiropractic
approaches to headache management, conventional care providers may also be
surprised by thesis findings identifying that seeking headache prevention and pain
reduction were common motivations for seeking chiropractic management for
headache (see Chapter 7). The substantial caseload of headache within chiropractic
settings therefore raises questions about why many with headache are choosing to
receive a treatment often characterised as unsafe, poorly validated and from a

provider group positioned outside of conventional mainstream healthcare.

With uncertainty about the role of chiropractors in headache management, there is an
opportunity for healthcare providers to consider and explore how this use relates to
and is influenced by wider debates and views around the scientific credibility and
safety of chiropractic patient care. In light of these debates, the extent to which the
healthcare needs of people with headache can be resolved within conventional

primary care settings alone remains unclear. For instance, evidence suggests that
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many with headache can be dissatisfied with the effectiveness and side effects of
headache drug treatments (Bigal et al. 2008; Lipton et al. 2019) and dissatisfaction
with pharmaceutical headache treatments are common motivations for the use of
chiropractors, and other MT providers, for headache management (Bethell et al. 2013;
Gaul, Schmidt, et al. 2011; Rossi et al. 2006). While the majority of those with
headache first seek help from conventional care providers (Latinovic, Gulliford &
Ridsdale 2006; Sanderson et al. 2013), it is important for conventional care providers
to consider the relationship between dissatisfaction with conventional headache
treatments and a patient’s decision to utilise chiropractic care, and other non-drug

approaches, in their headache management journey.

The substantial management of headache within chiropractic settings also has broader
implications for the role and contribution of chiropractors in helping to address
current healthcare service delivery challenges within the field of headache patient
management. Several health services issues are recognised as substantial barriers to
the delivery of high-quality headache patient care. For example, many people with
headache remain poorly or under-diagnosed by healthcare providers (Kernick, Stapley
& Hamilton 2008), despite the role of headache diagnosis in the delivery of high-
quality headache patient care (Silberstein 2016). Another health services issue
associated with headache management is that many with headache remain poorly or
under-treated (Minen et al. 2016), including many who are failing to seek professional
help for headache at all (Katsarava et al. 2018). In addition, there is a need for greater
collaboration between headache-related healthcare providers to better meet the

healthcare needs of those with headache, particularly for those with chronic and
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disabling headache disorders (Gaul, Visscher, et al. 2011). To date, the chiropractic
profession has largely existed outside of coordinated mainstream patient management
settings. However, should the profession wish to be identified as a trusted partner
within the interdisciplinary field of headache patient care, the chiropractic profession
will need to understand, recognise and be active as a stakeholder participant in

helping to address the health services challenges currently facing headache.

With findings from this thesis demonstrating that headache patient care features large
within chiropractic, there appears to be much potential for chiropractors to build upon
their current standing within wider healthcare practice and service provision for
headache in Australia. However, the extent to which such advances can be realised will
be further influenced by the future focus of key stakeholders within the chiropractic
profession and the wider debate about the role and identity of chiropractors within
healthcare generally and how it potentially relates to the quality of headache patient

care provided by chiropractors.

It is well recognised that two distinct and divergent healthcare identities exist within
chiropractic, and which dictate conflicting approaches to patient care (see chapter 1).
On the one hand, many chiropractors are advocates for the evidence-based model of
patient care (Walker et al. 2013; Walker et al. 2014) favoured within conventional
healthcare (Djulbegovic & Guyatt 2017; Straus et al. 2011). In contrast, another
sizeable component of the chiropractic profession advocates patient care according to
the traditional, chiropractic model of patient management that has failed to meet
current standards of evidence-based practice (Clijsters, Fronzoni & Jenkins 2014; Smith

& Carber 2008).
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The debate around these conflicting approaches to chiropractic patient care continue,
both within and beyond the profession (Ernst & Gilbey 2010; Leboeuf-Yde et al. 2019;
Schneider, Murphy & Hartvigsen 2016). However, the extent to which the chiropractic
profession adopts mainstream evidence-based principles of patient care has important
implications for the acceptance of chiropractors as respected, evidence-based
healthcare providers both within healthcare generally, and within the field of
headache management. As such, there is an urgent need for the chiropractic
profession to reduce the confusion about its role and identity within healthcare should
it wish to be better understood by the public, other providers and healthcare
policymakers and to ultimately attract an accepted and well-established standing

within the landscape of headache patient care.

8.2.2 Contemporary chiropractic headache management incorporates a range of
therapeutic approaches beyond spinal manipulation

Another key finding from this thesis is that headache management by chiropractors
incorporates a multimodal approach to headache patient care (inclusive of patient
education, advice on lifestyle factors, stress management and MT methods) (see
Chapter 5). This finding is significant because multimodal approaches to headache
management have long been considered a mainstay of effective contemporary
headache management (Lacerenza, Schoss & Grazzi 2015; Silberstein 2016).
Identification of chiropractors’ multimodal approach to headache management herein
challenges the notion that chiropractic headache management is limited to spinal
manipulation, and suggests that many chiropractors recognise that multifaceted

mechanisms are associated with headache burden (in line with contemporary
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biopsychosocial principles of patient care) (Lindau et al. 2003). It is therefore
encouraging that most Australian chiropractors provide headache patient care that

incorporates recognised biopsychosocial aspects of patient management.

Multimodal approaches to headache care are supported within primary care settings
(Lacerenza, Schoss & Grazzi 2015) and endorsed within headache treatment guidelines
(Bendtsen et al. 2010; Bryans et al. 2011; C6té et al. 2019) in order to achieve more
effective patient outcomes. Multimodal approaches are considered particularly
valuable for the management of those with chronic headache (Lacerenza, Schoss &
Grazzi 2015; Przekop, Przekop & Haviland 2016). Since findings presented herein
suggest chronic headaches may be common in those seeking help from chiropractors
(see Chapter 7), multimodal approaches by chiropractors may have particular
significance to the quality of the care provided for this headache subgroup. Although
more research is needed to assess the effectiveness of multimodal care within
chiropractic settings, this thesis finding suggests many chiropractors are following
some of the recognised conventions that underline quality headache patient care —
suggesting a potential level of competency amongst this provider group in adopting
recognised aspects of headache management (Lacerenza, Schoss & Grazzi 2015;

Silberstein 2016).

One of the multimodal aspects of chiropractic headache management identified in the
findings from this thesis was the provision of patient education on headache triggers.
Precipitating headache triggers can include tiredness, stress, hormones, missed meals,
weather and sleep disturbance (Kelman 2007). Patient education about the

identification and management of headache triggers is well recognised as an essential
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aspect to patient management within headache treatment guidelines for those with
primary headache disorders (Bendtsen et al. 2010; Pringsheim et al. 2012). Since
findings from this thesis suggest features of migraine and tension headache are
common to chiropractic clinical settings (see Chapter 7), patient education about
headache triggers by chiropractors may be valuable in reducing the burden of
headache disorders. Accordingly, this finding appears to suggest that chiropractors are
understanding the clinical importance of patient education regarding headache
triggers and the value of this approach as part of their management for those who

present with headache disorders.

Another multimodal aspect to chiropractic headache management identified herein is
advice on lifestyle factors such as exercise and diet (see Chapter 5). Advice on exercise
and diet is often acknowledged as valuable to overall headache patient care (Finkel,
Yerry & Mann 2013; Silberstein 2016). While further clinical research is needed, limited
evidence suggests that exercise and diet may impact on the burden of headache
disorders. For example, routine exercise may reduce the overall frequency of migraine
episodes, while knowledge remains sparse about the level and type of exercise activity
needed (Amin et al. 2018). Similarly, some evidence also suggests aspects of diet can
play a role in the burden of headache disorders. However, much of the published
literature on the topic has been specific to dietary triggers (Finocchi & Sivori 2012; Karli
et al. 2005; Kelman 2007; Wo6ber et al. 2006) while evidence remains limited regarding
the overall impact of diets for headache generally. For example, there is only limited
evidence suggesting obesity increases migraine frequency (Peterlin, Rapoport & Kurth

2010) and that weight loss reduces the impact of migraine (Jahromi et al. 2014;
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Verrotti et al. 2013). Research is also sparse regarding the benefit of specific types of
diets on reducing the burden of headache (Barbanti et al. 2017; Ferrara et al. 2015).
While it is beyond the scope of this thesis to evaluate the quality and nature of the
exercise and diet-related advice provided by chiropractors for headache sufferers, it is
important that chiropractors are aware of the limited research evidence within this
area of chiropractic headache management and to be mindful of such limitations when

approaching this aspect of headache patient management.

Another aspect of multimodal care provided by chiropractors identified herein was
stress management (see Chapter 5). This finding is significant, because stress is a
significant contributor to headache burden, and a common trigger for primary
headaches, such as tension headache and migraine (Karli et al. 2005; Wéber et al.
2006). Accordingly, management aimed at reducing headache patient stress may
improve the quality of life for those with headache (Martin 2016; Singer, Buse & Seng
2015). Notably, this research found that a large percentage of headache patients
seeking help from chiropractors had high levels of headache-related disability (see
Chapter 7) — a headache characteristic commonly associated with increased psychiatric
comorbidity (Buse et al. 2010; Zebenholzer et al. 2015). It is therefore unsurprising
that many participating headache patients were motivated to seek help for headache-
related stress and to reduce the impact of headaches on their work-life and
relationships (see Chapter 7). The use of stress management by chiropractors
therefore provides encouragement that chiropractors are engaged in a common

primary care approach to headache patient management.

The final multimodal approach utilised by chiropractors for headache identified in the
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findings from this thesis was the use of several MTs, inclusive of soft tissue therapies,
spinal mobilisation and spinal manipulation (see Chapter 5). However, uncertainty
remains about the effectiveness of MTs in reducing the burden of headache disorders.
For example, current clinical research evidence to support the effectiveness of MTs for
headache is limited and largely low to moderate in quality. Systematic reviews identify
the need for rigorous, large-scale randomised clinical trials to assess the efficacy of
MTs for the prevention of migraine before robust conclusions can be made (Chaibi,
Tuchin & Russell 2011; Rist et al. 2019). In addition, while there is limited, good quality
evidence to support the efficacy of MTs for tension headache (Mesa-Jiménez et al.
2015) and cervicogenic headache (Chaibi & Russell 2012; Racicki et al. 2013), more
high-quality clinical research is needed because of substantial heterogeneity in existing
studies. This finding therefore calls for some caution regarding this aspect of
chiropractic headache patient care. As such, it is vital for chiropractors to evaluate
headache treatment guidelines and to consider and compare the weight of the
evidence for the effectiveness of MTs to other approaches for reducing the burden of

headache disorders.

The reasons for Australian chiropractors’ substantial use of MTs to treat headache
requires further consideration. On explanation may relate to the fundamental use of
MTs as the prevailing, traditional approach to patient care that is widely employed by
chiropractors more generally. Spinal manipulation, in particular, is often identified as a
central focus of the professional expertise of chiropractors (Chiropractor’s Association
of Australia 2010; World Federation of Chiropractic 2009b). Another explanation for

the substantial use of MTs by chiropractors for headache may also relate to a lack of
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practitioner awareness of the efficacy of other therapeutic approaches to headache
management. For example, a survey of US physicians found only 28% were familiar
with headache treatment guidelines (Minen et al. 2016). Globally, only 55% of primary
care providers were reported to be using headache treatment guidelines when
managing those with headache disorders (World Health Organization 2011).
Uncertainty therefore remains about the extent to which chiropractors understand
and acknowledge the benefit of treatment approaches external to traditional
chiropractic patient care as identified within headache treatment guidelines when

providing care for this patient population.

Chiropractors’ preference for using MTs for headache may also relate to other factors.
As outlined earlier, patient dissatisfaction with headache drug treatments is well
recognised in the literature (Harpole et al. 2005; Kati¢ et al. 2010; Lipton, Buse, et al.
2013) and a common motivation for seeking help from MT providers (see Chapter 2).
As such, patient dissatisfaction with headache drug treatments may also impact on the
decision by chiropractors to advance the use of MTs as part of their overall approach
to headache patient management despite the limited clinical research evidence.
However, despite frequent patient dissatisfaction with headache drug treatments and
the popular preference for non-drug approaches (Adams, Barbery & Lui 2013; Gaul et
al. 2009), closer research examination of the role of MTs in reducing the burden of

headache disorders is needed.

The substantial use of MTs by chiropractors for headache management also raises
important questions about patient safety. While spinal manipulation is one MT that is

commonly utilised by chiropractors for headache, uncertainty remains about adverse
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side effects from spinal manipulation. For example, previous systematic reviews have
reported associations between chiropractic spinal manipulation and vertebral artery
dissection, causing stroke or even death (Rothwell, Bondy & Williams 2001; Turner et
al. 2018). In contrast, however, other reviews report that the quality of the research
literature on this topic is questionable due to bias and confounding within available
studies to date (Church et al. 2016; Nielsen et al. 2017). While research knowledge
about the risks associated with spinal manipulation remains inconclusive, chiropractors
need to inform patients what is currently known about the safety of spinal
manipulation and other MTs used by chiropractors for headache management in order

for patients to make informed decisions.

8.2.3 The use of headache classification by chiropractors is common, while challenges
are associated with the reliability of headache classification in chiropractic settings
Findings presented herein show that most Australian chiropractors use headache
classification as part of their approach to headache patient assessment (see Chapter
5). This thesis finding is significant given that headache classification plays an essential
and core role in the provision of high-quality headache patient care, including to
identify treatments better suited to particular headache types and to identify
headache symptoms associated with serious underlying pathology (Silberstein &

Rosenberg 2000).

Correspondingly, this thesis identifies that most chiropractors recognise the clinical
utility of headache classification, including that headache classification influences their
decisions about headache patient management (see Chapter 5). Such a view of

headache classification appears broadly aligned with mainstream conventions about
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the importance of headache diagnosis in directing appropriate patient care for
particular headache types (Holland et al. 2012; Loder, Burch & Rizzoli 2012). Given that
this thesis has identified a substantial caseload of headache within chiropractic clinical
settings, there is an important opportunity for chiropractors to utilise headache
diagnosis to ensure that those with headache receive the most effective headache

management.

The classification of those with migraine is a notable example of where chiropractors
must carefully evaluate the most appropriate approach to headache treatment.
Migraine is a highly debilitating headache disorder (Stovner et al. 2018; Vos et al.
2013), and findings from this thesis (see Chapter 7), and from other studies (Adams,
Lauche, et al. 2017; Rossi et al. 2005) suggest features of migraine may be common
amongst those who present to chiropractors. There is moderate to strong evidence for
the effectiveness of pharmaceutical treatments (Loder, Burch & Rizzoli 2012) and
psycho-behavioural treatments for assisting those with migraine (Kropp et al. 2017;
Sullivan, Cousins & Ridsdale 2014). However, evidence for chiropractic MTs for
migraine relief remains low quality and preliminary (Chaibi, Tuchin & Russell 2011; Rist
et al. 2019). Accordingly, there is an essential responsibility for chiropractors, when
utilising headache classification, to consider the most effective treatment options
available for particular headache types, including treatments that are only available

outside of chiropractic clinical settings.

This thesis identifies that most Australian chiropractors believe headache diagnosis
improves their decision-making about headache patient referral (see Chapter 5). While

little remains known about how headache diagnosis assists with headache patient
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referral by chiropractors, one example where this may be critical relates to patient
safety. The most critical diagnostic consideration for frontline practitioners engaged in
headache management is to screen for headaches secondary to serious underlying
pathology (Do et al. 2019). While rare, secondary headaches can be caused by
conditions such as stroke, sub-arachnoid haemorrhage, tumour, meningitis or arterial
dissection (Ravishankar 2016). It is therefore essential for chiropractors engaged in
headache classification to comprehensively assess patient headache features using
ICHD-3 (Headache Classification Committee of the International Headache Society
2018), in order to identify cases suggestive of serious underlying pathology where

urgent medical referral is needed.

While it is promising that most chiropractors use headache classification and endorse
headache diagnosis for important aspects of headache patient management, this
thesis has also revealed findings that have adverse implications regarding the role of
chiropractors in headache diagnosis. For example, this thesis identifies that many
chiropractors never or rarely give patients headache diaries (see Chapter 5) —vital to
improving recall of headache symptoms and establishing an accurate diagnosis (Jensen
et al. 2011; Phillip, Lyngberg & Jensen 2007). This finding may therefore limit the
reliability and certainty of the headache diagnosis provided by chiropractors and

reduce the quality of headache patient care within chiropractic settings.

Another significant finding was that many chiropractors are unfamiliar with (at least
some) ICHD diagnostic criteria associated with secondary headaches (see Chapter 5).
As outlined earlier, a small minority of headache patients may have a secondary

headache caused by serious underlying pathology that requires urgent medical
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management (Nelson & Taylor 2014). Poor familiarity with ICHD secondary headache
criteria may also relate to the diagnosis of other secondary headaches, including MOH.
MOH is a headache type that can often go unrecognized in primary care settings
(Obermann & Katsarava 2007; van Driel et al. 2018). As highlighted in the Background
Chapter, MOH causes up to 5% of all headaches (Evers & Marziniak 2010; Tepper
2012) and is associated with significant health burden (Bendtsen et al. 2014) and is
another secondary headache which requires appropriate medical management
(Schmid et al. 2013). Accordingly, a lack of familiarity with ICHD secondary headache
diagnostic criteria by chiropractors may have important implications for the quality

and safety of headache patient care provided by the profession.

Another significant thesis finding that has adverse implications for the role of
chiropractors in headache diagnosis was that lack of engagement by some
chiropractors in the use of headache classification criteria. Findings from this thesis
identified that 15% of Australian chiropractors surveyed are not engaged in the use of
primary headache classification criteria and approximately 10% are not engaged in the
use of secondary headache classification criteria as part of the headache patient
management (see Chapter 5). Uncertainty remains regarding why some practitioners
fail to use headache classification as part of their headache patient assessment. One
explanation may relate to practical barriers that can impede the delivery of more
evidence-based approaches to clinical practice. Previous studies have identified that
while most chiropractors approve of evidence-based principles of patient care,
insufficient time to review evidence-based literature and a lack of access to resource

information can be common barriers to the delivery of evidence-based aspects of
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patient care (Schneider et al. 2015; Walker et al. 2014). Practical barriers such as these
may similarly apply to the lack of utilisation of headache classification by some

chiropractors.

However, another explanation for the lack of engagement in the use of headache
classification criteria by some chiropractors may relate to cultural factors within the
profession. As outlined in the Background chapter, a considerable percentage of
Australian chiropractors hold favourable views toward the traditional chiropractic
paradigm of patient care, one that is focussed toward the detection and correction of
chiropractic subluxations (Clijsters, Fronzoni & Jenkins 2014; de Luca et al. 2018). Such
an approach to chiropractic patient care shifts the basis for patient management away
from the evidence-based principles of patient diagnosis and this may have important
implications for the quality and safety of chiropractic patient care, including for those
with headache (Gislason et al. 2019; Schneider, Murphy & Hartvigsen 2016). There is
therefore a need for further research to evaluate the factors that influence the failure
of some chiropractors to adopt headache diagnosis as part of their headache patient
management. This knowledge may assist future implementation and translational
research designs aimed at enhancing the adoption, acceptance and use of headache
diagnosis, and other evidence-based aspects of patient care, within chiropractic

patient care (Bussieres et al. 2016).

8.2.4 Chiropractors are selective in their collaboration with other headache providers
This thesis provides new knowledge about the professional collaboration between
chiropractors and other headache-related healthcare providers. Understanding the

current level of collaboration between chiropractors and other healthcare providers is
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crucial to identifying the potential role of chiropractors within multidisciplinary
headache management. Findings from this thesis identified that collaborative
relationships between chiropractors and other healthcare providers when managing
those with headache was sometimes inconsistent and/or selective. For example, the
majority of chiropractors more frequently refer headache patients to other CAM-based
providers, while headache patient referral to psychologists was more infrequent.
Thesis findings also found that while the majority of chiropractors frequently refer

headache patients to GPs, they less frequently received headache referrals from GPs.

Chiropractic headache referral to psychologists is infrequent

This thesis identified that the majority of chiropractors never or rarely referred
headache patients to psychologists (see Chapter 5), despite psychologists’ potentially
valuable contribution to managing the burden of headache (Singer, Buse & Seng 2015).
There is moderate to strong Level 1 clinical evidence for psycho-behavioural therapies,
such as EMG biofeedback and CBT for the prevention of primary headaches (Bendtsen
et al. 2010; Penzien et al. 2015). Headache outcomes from these interventions are
often equivalent to or greater than outcomes from pharmaceutical interventions, with
fewer side effects (Harris et al. 2015). In addition, psychologists can also play an
important role in the management of psychiatric disabilities, such as anxiety and
depression, common in those with increased headache burden (da Silva Jr et al. 2010;

Holroyd et al. 2000).

Given findings from this thesis suggest that many with headache seeking help from
chiropractors experience increased levels of headache burden (see Chapter 7), the

infrequent referral of headache patients to psychologists by chiropractors could
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suggest chiropractors may sometimes be failing to identify the role of psychologists for
headache management. One explanation for this finding may be that chiropractors are
failing to recognise the clinical features of those with increased headache burden. For
example, findings herein identified that there was limited utilisation of headache
disability assessment instruments by chiropractors (see Chapter 5). Headache disability
instruments provide healthcare practitioners with a broader understanding of the
patients' response to current headache treatment (Maniu, Maniu & Neamtu 2018;
Raggi et al. 2018) and assist practitioners in better understanding circumstances where
interdisciplinary patient care is more likely needed (Sahai-Srivastava et al. 2017;
Silberstein et al. 2018). Accordingly, the infrequent use of headache disability
instruments by chiropractors may adversely impact on the ability of chiropractors to
recognise the wider health impacts associated with headache, including circumstances

where behavioural approaches to headache management may be valuable.

It may also be that the low level of headache referral to psychologists by chiropractors
relates to other factors. For example, the chiropractic profession has largely existed
outside of coordinated mainstream patient management settings and information
remains limited about the interdisciplinary role of chiropractors within coordinated
headache management (Bernstein et al. 2019). Accordingly, uncertainty remains
regarding the evidence-based knowledge of chiropractors in identifying circumstances
where psychologists and psycho-behavioural therapies may be valuable in assisting

this patient population.
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Chiropractic headache referral to CAM practitioners is frequent

Findings from this thesis identified that the majority of chiropractors sometimes or
often refer headache patients to CAM providers (grouped together as including
acupuncturists, herbalists, naturopaths, massage therapists or counsellors) (see
Chapter 5). While further empirical research is needed to more closely examine which
CAM providers are those more often associated with chiropractic headache patient
referral, chiropractic collaboration with CAM providers for headache raises important
guestions about the factors that might influence the preference for chiropractors to
collaborate with headache providers largely positioned outside of coordinated
mainstream healthcare and how collaboration with CAM providers for headache
influences the quality of chiropractic headache management. A greater understanding
of these issues can have important implications for the quality of headache patient

care provided by chiropractors.

Limited research evidence suggests acupuncture (Linde, Allais, Brinkhaus, Fei, Mehring,
Shin, et al. 2016; Xu et al. 2018) and massage therapy (Moraska et al. 2015; Youssef &
Shanb 2013) may be helpful for the treatment of primary headaches. In contrast, there
is little research knowledge regarding the effectiveness of other CAM providers, such
as counsellors, naturopaths and herbalists, for headache management. In this regard,
it may be that chiropractic headache patient referral to other CAM providers is
sometimes motivated by factors external to those directly related to external research
evidence for the efficacy of the therapeutic approaches provided by certain CAM

providers for headache.

For example, chiropractors often embrace holistic, wellness-based principles of patient
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care (Clijsters, Fronzoni & Jenkins 2014; French, Charity, et al. 2013). Accordingly, the
frequent headache patient referral by chiropractors to other CAM providers could
suggest many chiropractors are seeking to coordinate care with providers who have
similar holistic beliefs and healthcare philosophies to overall patient management to
many chiropractors (Barrett et al. 2004; Moura, Warber & James 2002). More research
is therefore needed to explore the level and factors that influence chiropractic referral
with other CAM providers and the headache patient outcomes associated with the
holistic approaches to patient care that are often promoted, theorised and shared

amongst many CAM providers.

Chiropractic headache referral to medical practitioners is frequent

Most surveyed chiropractors sometimes or often referred headache patients to GPs
(see Chapter 5), who have an important role in headache patient care, notably in
providing evidence-based pharmaceutical treatments for pain management (Becker
2017). In addition, as gatekeepers within healthcare, GPs coordinate headache patient
care with other healthcare providers, which is essential when headache symptoms are
potentially associated with serious underlying pathology (i.e. red flag signs) where a GP
referral to a neurologists is needed for more advanced diagnostic evaluation and
treatment (Ridsdale et al. 2007; Tedeschi, Russo & Tessitore 2012). GP referral to
neurologists may also be needed to assist people with chronic headaches that are
refractory to treatment (Ridsdale et al. 2007; Silberstein 2016) and where those with
chronic headaches have developed MOH (Kristoffersen & Lundqvist 2014). In these
circumstances it is vital for chiropractors to support public health efforts to identify

patients engaged in the excessive overuse of headache medications and to assist these
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patients to seek appropriate medical management (Tepper 2012). While findings from
this thesis show chiropractic referral to GPs for headache is frequent — a positive
finding that suggests chiropractors are cognisant of the important and central role of
GPs in headache patient management - little remains known about the circumstances
that influence the decision by chiropractors to refer headache patients to GPs and how

this improves the quality and safety of headache patient care.

In contrast, most participating chiropractors reported never or rarely receiving patient
referrals from GPs for headache management (see Chapter 5). The low level of GP
referral to chiropractors for headache suggested herein appears to be consistent with
findings from other studies reporting a low level of GP referral to chiropractors
generally. For example, research suggests many GPs hold unfavourable views toward
professional collaboration with chiropractors. In a cross-sectional survey sent to 1486
Australian GPs, more than one in five stated that they would not refer to a
chiropractor under any circumstances (Wardle, Sibbritt & Adams 2013). Another
survey of 630 Australian GPs found that 70% believed chiropractic education was not
evidence-based and 60% had never referred a patient to a chiropractor (Engel,
Beirman & Grace 2016). Another study of 4464 Australian chiropractic clinical
encounters found only 4% of patient treatment encounters were the result of a GP
referral (French, Charity, et al. 2013). In contrast, research suggests Australian GPs
often refer headache patients to physiotherapists (Charles & Britt 2005), who provide
similar headache treatment to chiropractors (Grant & Niere 2000; Jull 2002). Such
findings could therefore suggest a greater GP trust in physiotherapists as MT providers

for headache.
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While the subject of GP attitudes towards chiropractors for headache management
requires further research scrutiny, the substantial headache caseload within
chiropractic clinical settings appears to suggest chiropractors may be meeting some of
the healthcare needs of this patient population. While the role of chiropractors within
coordinated mainstream headache management remains an emerging health services
topic, it remains important for all headache-related health professionals to be aware
that they may not be the only provider that headache patients utilise, and that the
healthcare needs of those with headache are often multidimensional and
multidisciplinary. GPs may therefore need to keep an open mind when discussing
patients’ use of chiropractors for headache and the potential role chiropractors within

multidisciplinary headache management landscape.

8.3 Implications of the findings
This research has important implications for Australian headache patients,
chiropractors, GPs, providers of chiropractic education and policymakers. Its key

implications are outlined in detail below.

8.3.1 Implications for patients

A key thesis finding is chiropractors’ substantial use of MTs, including spinal
manipulation, for the treatment of headaches. Those with headache who seek help
from chiropractors must therefore seek to understand the effectiveness of MTs for
headache by their chiropractors and GPs, as well as from non-professional sources,
including internet information made available by recognised headache societies and
organisations (Headache Australia 2018; National Headache Foundation 2018). In

addition, those with headache should seek to understand the comparative
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effectiveness of chiropractic and other available headache treatments to make

informed decisions.

Patients should also be aware of the need for further high-quality research to assess
the safety of spinal manipulation for headache management. While research is
ongoing, those with headache should inquire into what is known about the safety of
spinal manipulation based on currently available information. Since health risks are
also associated with conventional pharmaceutical approaches to headache
management (Jackson et al. 2017; Lipton et al. 2019), those with headache should seek
to understand the comparative risks of MT to other available headache treatments to
make informed decisions about the safety of treatment options available. It is
therefore essential that headache patients seek to discuss any direct risks that may be
associated with chiropractic MTs for headache with their chiropractor and/or GP when

considering this approach for headache management.

8.3.2 Implications for chiropractors

As nationally registered healthcare providers, chiropractors have a responsibility to
evaluate the research literature and to provide care based upon evidence-informed
information (Chiropractic Board of Australia 2019). It is therefore vital for
chiropractors to assist headache patients in understanding the quality of the evidence
for the various headache treatments and use a patient-centred approach in their
decision-making. Patient centred care has been described as that which “fully involves
the individual patient as a person at all stages with unique needs, concerns and
preferences” that will “lead to more efficacious and satisfying outcomes” (Australian

Commission on Safety and Quality in healthcare 2011). However, while patient centred

228



care does not always mean the highest level of evidence is essential before considering
a treatment intervention, it remains vital for chiropractors to fully discuss the current
evidence to support the effectiveness of chiropractic treatment options for headache

while taking a patient centred approach.

It is also important for all chiropractors to use headache diagnosis in decision-making
about the most effective headache treatments or to exclude secondary headaches
associated with serious underlying pathology (Carolei & Ripa 2015). Chiropractors
must remain up to date on the criteria for the diagnosis of headache disorders and use
appropriate diagnostic tools, such as headache diaries, to improve the reliability of

their diagnoses.

8.3.3 Implications for GPs

The substantial proportion of headache within chiropractic clinical practice reported
herein has significance for GPs, whose patient medical records may contain
contraindications to chiropractic MTs, such as rheumatoid arthritis, osteoporosis,
spondylosis, active cancer and acute myelopathy (Puentedura et al. 2012). GPs may
therefore have access to additional clinical knowledge about potential
contraindications to chiropractic MTs that may not be known to the patient’s
chiropractor. Given some headache patients do not inform GPs of their use of MT
providers for headache (see Chapter 2), it is important for GPs to be active in their
inquiries about the issue and to assess patient medical records for any

contraindications to any MT treatment.

GP awareness about the use of chiropractors for headache may also assist GPs to

better coordinate different aspects of headache patient management between
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different healthcare providers. While the role of chiropractors within multidisciplinary
headache care remains an emerging area of research investigation, there may be
particular circumstances that influence the use and preference of particular healthcare
providers, such as chiropractors, for headache. While there is some evidence that MTs
are helpful for the prevention of recurrent headaches (preventative care), there is no
evidence MTs are effective in reducing the severity or duration of an acute headache
episodes (acute care). Accordingly, there may be circumstances where GPs need to
coordinate the role of chiropractors in helping to manage particular aspects of

headache-related pain.

8.3.4 Implications for chiropractic educators

Many findings of this research reinforce the importance of chiropractic headache
training. This includes the need for chiropractors to be adequately trained to provide
headache patients with a reliable diagnosis of their headache type. It is therefore vital
for chiropractors to have sufficient knowledge and skills in all aspects of headache
diagnosis. This includes the need for chiropractors to be familiar with secondary
headache classification criteria, and advocate patient headache diaries to improve the

reliability of headache diagnosis within chiropractic clinical settings

The substantial level of chronic headaches and increased headache disability within
chiropractic settings identified herein has additional implications for providers of
chiropractic education where chiropractors need to be aware of the likely increased
need for coordinated interdisciplinary headache patient care (Gaul, Visscher, et al.
2011; Sahai-Srivastava et al. 2017). It is therefore vital that chiropractors utilise

headache disability instruments to better understand the wider impact of headaches

230



on patient well-being (Jacobson et al. 1994; Min et al. 2010; Stewart, Lipton &
Kolodner 2003) and the potential need for psycho-behavioural headache management
for those with increased headache disability (Gunreben-Stempfle et al. 2009; Harpole
et al. 2003). The low level of headache patient referral between chiropractors and
psychologists calls for providers of chiropractic education to also ensure chiropractors
recognise the particular role of psychologists, and other healthcare providers, in
assisting those with comorbid psychiatric disabilities, such as anxiety and depression

(Baskin & Smitherman 2009; da Silva Jr et al. 2010).

8.3.5 Implications for policymakers

The substantial headache management within chiropractic clinical settings identified in
this research underlines the importance of chiropractors in the management of
headache within the Australian healthcare system. It also highlights the potential need
for future healthcare policy aimed at addressing this significant public health challenge
to consider the role of chiropractors as important providers within the field of

headache management.

For example, the inclusion of chiropractors in stakeholder consultation aimed at
addressing the public health burden of chronic and disabling headaches is of particular
significance. As with previous work (Gaul et al. 2009; Kristoffersen et al. 2012; Rossi et
al. 2006), the findings herein suggest that increased headache chronicity and disability
are common in those seeking help from chiropractors. Greater headache burden is
associated with increased utilisation of healthcare resources (Lanteri-Minet 2014;
Stokes et al. 2011) and healthcare providers (Barton et al. 2014). Should future, large

population, epidemiological studies confirm high levels of headache burden are
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common within chiropractic patient populations, healthcare policymakers may need to
consider the role of chiropractors in initiatives that aim at improving the coordination

and management of those with increased headache chronicity and disability.

Public health determinations are needed to improve outcomes for those with disabling
headache disorders. The WHO ‘Lifting the Burden’ campaign has highlighted the need
for improved interdisciplinary professional care in order to deal with all dimensions of
headache (World Health Organization 2011). Effective policy planning is needed to
facilitate the coordination of headache patient care across healthcare providers to
reduce the high cost of headache to the community (Dodick et al. 2016; Linde et al.
2012). The multidimensional and multidisciplinary healthcare needs of those with
headache adds weight to the need to evaluate the role of a range of healthcare
providers within healthcare policy planning, including those outside of conventional
healthcare settings. While uncertainty about the interdisciplinary role of chiropractors
within the wider field of headache management remains, findings presented herein
show that headache constitutes a substantial proportion of chiropractic caseload and
appear to suggest that chiropractors may be meeting some of the healthcare needs of
headache sufferers. Accordingly, the role of chiropractors in reducing the burden of
headache disorders is a topic worthy of inclusion in future healthcare policy and

planning.

8.4 Research limitations
This research utilised a nationally representative cohort of chiropractors to investigate
their headache patient management. It also constitutes the most extensive

investigation of the clinical features of those with headache who seek help from this
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provider group to date. Nevertheless, as with all research, limitations of the study

design must be acknowledged.

Sampling bias can occur when the study sample is not representative of the larger
population it seeks to measure (Althubaiti 2016). In addressing this concern, this thesis
study draws upon a large, random sample of practitioners that has been verified as
nationally representative (Adams, Peng, Steel, et al. 2017). The sub-study sample of
chiropractors utilised for Phase 2 of the study were compared to the wider ACORN
sample and were shown to be similar for gender and place of practice while slightly
more experienced (for years in practice). However, a non-random (consecutive)
sampling method was utilised for the recruitment of headache patients for this thesis.
While this sampling method is commonly chosen for practical reasons, including ease
of recruitment across multiple practice sites (Clark et al. 2003), such a sampling
approach and the lower response rate for patients reduces the external validity of this

component of the work.

Retrospective recall bias occurs when study participants provide an erroneous
response based on incorrect recall of a past activity or event (Althubaiti 2016), and is a
common limitation of cross-sectional survey research. As such, direct observation,
including of patient treatment records, would provide a more accurate understanding
of the clinical practice behaviours of chiropractors managing people with headache.
Accordingly, while practitioners in Phase Two were asked to review patient records
over the previous two weeks to assess the prevalence of headache patients to reduce
recall bias, there is greater the risk of practitioner recall bias regarding their

approaches to headache management. In addition, there was a risk of patient recall
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bias in Phase Three, depending on how long patients delayed completing the survey

after being invited to participate (Fadnes, Taube & Tylleskar 2009).

Self-selection bias is the result of respondents selecting themselves into a study and
biasing the sample (Hernan, Hernandez-Diaz & Robins 2004). Similarly, non-response
bias occurs when non-respondents are likely to be different to respondents (Grimes &
Schulz 2002). There would be a risk of self-selection bias and non-response bias in the
findings of this thesis if participants, both practitioners and patients, were
unrepresentative of the broader chiropractic practitioner and headache patient
population. This includes in circumstances where chiropractors have control over the
selection of the headache patients invited to participate in the study. However, the
practitioner participants were compared to the broader ACORN sample and shown to
be similar across gender and place of practice, suggesting they were generally
representative of the ACORN database. It was not possible to compare the headache
patient sample to any equivalent clinical population, and the risks associated with self-
selection bias and non-response bias for headache patients in observational research is

largely unknown.

The internal validity of research suffers if the study fails to measure what it aims to
measure (Grimes & Schulz 2002). Accordingly, there is a risk in using non-validated
self-report instruments in observational research. For example, the questionnaire
utilised in Phase Three did not provide a definition for patient satisfaction when asking
respondents how satisfied they were with headache management by chiropractors.
Since the nature of patient satisfaction can be complex and influenced by different

experiences (Bjertnaes, Sjetne & Iversen 2012; Jenkinson et al. 2002), interpretation of
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this finding should be treated with caution. The HIT-6 instrument used in Phase three
of the thesis to assess patient headache disability was validated (Kosinski et al. 2003),
but the section of the patient survey utilised to identify patient headache groups in
Phase Three was not. To increase the rigour of the methods, this section of the patient
survey followed ICHD headache classification criteria for headache diagnosis (Chapter
7) and was informed by survey questions utilised in similar surveys and settings
(Andree et al. 2010; Steiner, Gururaj, et al. 2014). While face-to-face consultation with
a neurologist is the gold standard for headache diagnosis, high reliability of self-report
headache instruments utilising ICHD criteria has been documented within large

population studies (Lipton et al. 2003; Lipton et al. 2015).

To further increase the rigour of this section, the decision was also made to avoid the
inclusion of ‘probable’ headache classification categories, as provided within ICHD
(Headache Classification Committee of the International Headache Society 2018), due
to the greater risk of misclassification in those with overlapping headache features
when using survey instruments. While this decision may have increased the
percentage of those identified as ‘Other headache’ (unclassified), this decision was
made to limit headache groupings only to those who met all of the diagnostic criteria
necessary for each classification. Furthermore, pilot testing was conducted prior to
survey distribution in Phases Two and Three of this thesis to assess participant
understanding of survey wording and content to improve the internal validity of the

survey design for both the practitioner and patient surveys.
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8.5 Research strengths

Headache-related healthcare delivery outside of conventional medical settings is
under-reported in nationally collected data (Becker et al. 2008; Bloudek et al. 2012;
Brandes 2002). This research is the first to investigate chiropractic headache
management using a nationally representative cross-sectional analysis. A key strength
of this research lies in its ability to enable critical insights into chiropractic headache
patient care using a long-established, well-designed PBRN cohort. The ACORN
database and practitioner membership has strong external validity and,
correspondingly, the findings reported herein are generally representative of the wider
Australian chiropractic population. Overall, this study has generated extensive and
novel information on the delivery and utilisation of chiropractic health services for
headache, using observational cross-sectional designs, descriptive statistics and logistic

regression analysis.

8.6 Future research directions

Several areas worthy of future research examination emerge from the findings of this
body of work. This includes health services and clinical research designs that will
progress and expand upon the findings drawn from this work in order to strengthen
the informative value of these findings within the field of chiropractic headache
patient care. While some areas for future research have briefly been highlighted within
this Discussion chapter, this section provides specific insights for future research

designs and methodologies that emerge from the findings of this thesis study.
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8.6.1 Health services research

Safety and side effects of chiropractic spinal manipulation for headache

It is essential to understand the safety and side effects that may be associated with
manual therapies for the management of headache disorders. To date, the quality of
the published literature examining the relationship between spinal manipulation and
stroke is low, making it difficult for strong conclusions to be made about the safety of
this type of therapy (Church et al. 2016). The substantial use of spinal manipulation by
chiropractors for headache highlights the need for large scale, well designed,
epidemiological studies, with suitable comparison groups to further evaluate this

critical issue.

Interdisciplinary headache management

It is important that chiropractors can identify patient circumstances where
interdisciplinary headache management is needed for optimal patient care. More
detailed information is therefore needed to understand the factors that influence the
collaboration between chiropractors and other healthcare providers for headache.
This includes the need to better understand the extent to which patient clinical
findings influences headache patient referral and whether chiropractic headache
patient referral is influenced by factors external to headache patient findings. This may
include factors that are related to the philosophical, cultural and professional
positioning of chiropractors within healthcare and the effects this may have on their
collaborative relationships with conventional, allied health and other CAM providers.
Knowledge about the factors that influence collaboration between chiropractors and

other healthcare providers may lead to strategies, where necessary, to improve

237



knowledge translation and implementation for chiropractors in order to improve the

quality and safety of headache patient management.

Critically, there is a need to particularly understand the factors that influence
collaborative headache patient management between GPs and chiropractors. GPs
have an essential role in the coordination of patient care as gatekeepers with
Australian healthcare. As such, a better understanding of the collaborative relationship
between GPs and chiropractors regarding headache patients deserves closer scrutiny.
This includes research that investigates GP knowledge, attitudes and beliefs about the
role of chiropractors within the field of headache management. Since headache is
substantial within chiropractic caseload, this information may improve understanding
of any barriers and facilitators to collaboration between these providers that may

improve overall care of those with headache.

Epidemiology of chiropractic headache patient populations

The substantial caseload of headache within chiropractic clinical practice identified in
the findings of this thesis also calls for large, well-designed clinical population studies
to improve knowledge about the headache types, level of headache chronicity and
disability found within chiropractic patient populations. This research will add further
weight to the epidemiological knowledge about this clinical population and further
understanding of the healthcare needs of this patient population. For example,
migraine is one of the most common and disabling neurological disorders (Feigin et al.
2017) and one of the top 10 causes of years lived with disability globally (Vos et al.
2015). If future clinical population studies confirm that migraine is common within

chiropractic patient populations, there is an urgent need to prioritise high-quality
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clinical research to examine the role and effectiveness of chiropractic patient care in

managing the substantial burden of migraine.

The substantial proportion of chronic and disabling headaches in those seeking help
from chiropractors identified from this thesis also calls for further examination of the
comorbid level of psychiatric disability found within this patient population. Findings
from this research will improve understanding of the healthcare needs of this sub-
group of headache patients seeking help from this provider. In addition, this
knowledge may have important implications for providers of chiropractic education to
ensure chiropractors are sufficiently skilled in screening those with disabling
headaches for commonly associated psychiatric disabilities. Such knowledge can help
to ensure chiropractors recognise the clinical circumstances where appropriate patient
referral and co-management is required for those with increased headache-related

psychiatric disability.

8.6.2 Clinical research

Multimodal effects of chiropractic headache management

Given thesis findings identifying the substantial prevalence of headache within
chiropractic clinical practice and the range of therapeutic approaches utilised within
chiropractic headache patient care, there is a critical need to prioritise high-quality
clinical research to assess the efficacy of all aspects of headache patient management
by chiropractors. This will require sufficiently powered, pragmatic, randomised trial
designs to evaluate the effectiveness and cost-effectiveness of the therapeutic

approaches employed by chiropractors, both unimodally and multimodally, for
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headache. Such clinical research is needed across primary and secondary recurrent

headache disorders.

Findings from this thesis also suggest that a significant proportion of those with
headache who seek help from chiropractors may also experience high levels of
headache chronicity and disability. If this finding is further confirmed by rigorous, large
scale patient population studies, there is a need to examine the effectiveness of
chiropractic management for those who experience chronic and disabling headaches.
Increased headache disability has a significant impact on the quality of life of those
with headache disorders, including their personal life, work productivity, leisure time
and social activities (Blumenfeld et al. 2011). As such, there is a need for clinical
research designs to include investigation of the effectiveness of chiropractic
management in reducing other headache-related health outcomes, including those
related to patient quality of life and headache-related disability using validated

instruments.

The role of chiropractors in interdisciplinary care

Future empirical research is also needed to identify the potential role for chiropractors
within coordinated mainstream headache management. With uncertainty about the
role of chiropractors within coordinated headache patient care, there are important
research opportunities to assess the potential role of chiropractors within the
multidisciplinary field of headache management. This knowledge may be particularly
important for those with chronic and disabling primary headache disorders that are
often more difficult to treat and where improved multimodal, multidisciplinary

treatment strategies are more often needed (Nicol, Hommond & Doran 2013; Sahai-
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Srivastava et al. 2017). The substantial use of patient education, stress management
and physical approaches utilised by chiropractors for headache provide an important
opportunity for future research designs to evaluate the contribution of these

multimodal approaches within the integrated management of this patient population.
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9 Conclusions

The research described in this thesis involved application of HSR methodology to
examine headache management by Australian chiropractors and the profile and
features of those with headache seeking help from chiropractors. In doing so, it

produced multiple valuable findings.

First, the research shows headache management is substantial within Australian
chiropractic clinical practice. One in five new patients present with a chief complaint of
headaches, and one in three patients present with headache as a secondary complaint.
The substantial level of chiropractic headache management has not been empirically
identified previously, and challenges commonly held views about the role of
chiropractic within healthcare. The substantial level of headache patient management
within chiropractic should be acknowledged in current debates about the place of

chiropractic within healthcare.

Second, this thesis identifies that contemporary chiropractic headache care
incorporates therapeutic approaches that go beyond spinal manipulation. The thesis
identifies chiropractic headache management as multimodal and incorporating aspects
of patient education, lifestyle advice, stress management and MTs. This finding is of
particular significance given popular assertions about chiropractic patient care, and
suggests chiropractors can play a wider role in headache management and the wider
biopsychosocial aspects of headache patient care. However, the use of spinal
manipulation within chiropractic headache management also raises issues around the

safety and effectiveness of a key aspect chiropractic headache management.
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Third, the research showed that most chiropractors use headache classification in
headache patient assessment. However, while this suggests many chiropractors
embrace mainstream approaches to headache diagnosis, findings also identified
problems with the reliability of headache classification within chiropractic clinical
settings, including variable use of headache diaries and lack of familiarity with
secondary headache classification criteria. These findings — along with knowledge that
some chiropractors omit the use of headache classification — have potential

implications for the quality and safety of chiropractic headache management.

Fourth, thesis findings show chiropractors are selective in their collaboration with
other healthcare providers for headache management, including more frequent
collaboration with CAM providers and GPs and less frequent collaboration with
psychologists. This finding may have potential implications for the quality of
chiropractic headache patient management and the wider role of chiropractors within
multidisciplinary headache patient care. This finding also highlights the need for
further empirical research to understand the factors that influence chiropractors

collaborating with other healthcare providers for headache.

This thesis study has provided new health services knowledge about the topic of
headache patient management by chiropractors and the profile of those with
headache within a chiropractic clinical population. This knowledge furthers
understanding of health services provision for headache that can impact on the quality
and safety of the care provided for this substantial chiropractic patient population.
Further, the findings of this thesis identify a number of areas for future research

enquiry necessary to substantiate, contextualise and advance the study findings,

243



providing a valuable foundation to help further knowledge regarding health services
delivery for this significant public health challenge. As such, the work presented in this
thesis adds new knowledge to an emergent research topic by utilising a practitioner
sample, study design and research methods needed to underpin further research

enquiry within the field.
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Appendix 1: ‘A critical review of manual therapy use for headache disorders:
prevalence, profiles, motivations, communication and self-reported effectiveness’
(published version)
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Abstract

Background: Despite the expanson of conventional medical reatments for headache, many sufferers of common
recurrent headache disarders week help outside of medical setiings. The alm af this paper s to evaluate research
studies on e prevadence of patient use of manual therapses for the rreament of headache and the key factons
associaled with this patient population.

Methods: This critical review of the peesmeviewed literature identified 35 papers reporting findings from new
emgirical research regarding the prevalence, profiles, mativations, commumcation and seif-seponed effecthencss of
manual therapy we amongst thase with headache disonders.

Results: Whie avallable data was Bmited and studies had considerable methodological limiaations, the use of manual
therapy appears 1o be the mes commaon noremedical teatment wilized for the management ol cormmen recuient
headaches. The most commaon reason for choosing this type of trealment was seeking pain relief. While a high
percentage of these patients Bkely continue with concurrent medical care, around haf may not be disclosing the use
of this treatment 16 their medical dactar.

Conclusions: Theie is a need for monre rigorous public health and health senvices research In order to assess the mole,
safety, ulihzation and Finandal costs asocied with manua® therapy treatment for headache, Primary healthcane
providers should be mindfud of the use of 1his highly popular approach 10 headache management in order to help
faciktate safe. effectve and cocndinated cae

Keywords: Headache, Migraine, Tension headache, Cervicogenic headache, Manual therapy, Phwsacal therapy,

Chaopractic, Osteopathy, Massage

Background

The co-occurrence of twension hesdsche and mibgraine is
very high [1]. Respectively, they ane the second and thind
miost commsn disorders worldwide with migraine ranking
as the seventh highest specific cause of disability globally
[2] and the sxteenth most commaonly diagnosed condition
in the US 3. These common recurrent headache disor-
ders plice a consderable burden upon the personmal
health, finances and work productiity of sufferers [3=5]
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with migraine further complicated by an association with
cardisvascular and povchistne co-maorbidites 6, 7]
Preventative migraine drug teeatments inchade analge-
shes, antlconvulsants, antidepressants and beta-blockers.
Proventative drug treatments for tension-type headaches
can imclude analgesics, NSAIDs, muscle relaxants and
bn«tullnum toxin as well as anticonvulbsants and antide-
tx. While preventative drug treatments are suc-
u'ssful for a significant proportion of sufferers, headachc
disorders are still reporied as under-disgnosed and
under-treated within medical settings [8-16] with other
studies reporting sufferers can cease continuing with
preventative beadoche medications long-term [9, 17].

v Lorrymors. Amrtumon o

e Cropvesr Cinrarncrn. cwins i rokcste  dharge weie made The Cisther Gormemsn Publs Dosan Dedcition wakes
e o oTmore, crgy Pubbndomaes e | 04 appiey, 1o the cdine mae safabbe iy sitipls, unles ocbereme e
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There is a number of non-drug approsches also uti-
lized for the prevention of headaches. These include
psychological therapies such as cognitive behavioral
therapy, relaxation training and EMG [electromyog-
raphy) bioleedback, In addition, there i acupuncture,
nutritional supplementation (including magnesiom, B2,
B, and Coenzyme QU0) and physical therapies. The use
of plysical therapies s significant, with one recent global
survey reporting physical therapy as the most frequently
used ‘alternative or complementary treatment’ for head-
ache disorders across many countries [18]. One of the
most common physical therapy interventions for head-
ache managemient B manaal therapy (MT), [19-21]
which we define here as treastments includeng “spinal ma-
nipalation (as commonly performed by chiropractors,
osteopaths, and physical therapis), joint and spinal
mobilization, therapeutic massage, and other manipula-
tive and body-based therapies” [22].

Positive results have been reported in many dinical
trials comparing MT to controls [23-27], other physical
therapies [28-30) and nspects of medical cure [31-34],
Mone high quality research is needed however (o assess
the efficacy of MT as a treatment for common recurrent
headaches, Recent systematic reviews of randomized
clinical trials of MT for the prevention of migrine
repaoat & number of significant methodological short-
comings and the nood for more high quaelity research be-
fore any firm conclusions can be made |35, 36). Recent
riviews of MT trials for tenston-type headache and cer-
vicogenie hesdache are cautious In reporting positive
outcomes and the strong need for further robst re-
search [37-41]. Despite the limited clindcal evidence
there has been no criticn] review of the significant use of
MT by headache populations.

Methods

The aim of this stwdy s to report from the peers
reviewed literature; 1) the prevalence of MT use for the
treatment of common recurrent headaches and 7)) fac-
toes associated with this use across several key themes.
The review further identifics key areas worthy of further
research in order to better inform clinical practice, edu-
cators and healthcare policy within this area.

Design

A comprehensive search of peer-reviewed articles pub-
lished in English between 2000 and 2015 reporting new
empitical research fmdings of key aspects of MT use
amaong patbents with migraine and non-migraine headache
disorders was undertaken, Databases searched were MED-
LIME, AMED, CINAHL, EMBASE and EESCO. The key
words and phrases used were: headache! ‘migraine; ‘pei-
miary headache, ‘cephalgial ‘chronic beadache’ AND ‘man-
ual therapy, ‘spinal manipubstion, ‘manipulative therapy,
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‘spinal mobileation chiropractic, ‘osteopathy, ‘'massage;
‘physical therapy' or ‘physiotherapy’ AND then 'prevalence;
‘wtitization” or ‘profile’ wos used for additonal searches
agabnst the previous terms. The database search was ac-
companied by o hand search of prominent peerreviewed
journals. All authors accessed the reviewed lerature
{data) and provided input to analkyss,

Duse to the focus of the review, lierature reporting
rndomized control trials and similar clinical research
designs were excluded as were articles identified as let-
ters, correspondence, editorials, case reports and com-
mentaries. Further searches were undertaken of the
hibliographices i the identified publications All identi-
fied articles were screened and only those reporting new
empirical findings on MT wse for headache in adults
were included in the review. Articks identified and se-
lected for the review were research manuscripts mostly
within epidemiclogical and health economics studies.
The review includes papers reporting MT use pooled
with the use of ather therapies, but only where MT pa-
tients comprised a lange propoction (as stated) of the in-
cluded study population. Results were imported into
Endnote X7 and duplicates removed.

Search outcomes, analyses and quality appraisal

Figure | outlines the literature search process. The initial
search identified 3286 articles, 35 of which met the in-
clusion criteria. Information from each article was orga-
nlzed into a review table (Table 1) to swsmmarise the
findings of the included papers. Information is reported
under two selected beadache groups and within cach in-
divideal MT profession - chiropractic, physioiherapy,
osteopathy and massage therapy = where sufficient detail
was avallable.

An appraisal of the guality of the articles identified for
review was conducted using 2 quality scoring system
(Table 2) developed for the critical appraisal of health 1it-
erature used for prevalence and incidence of health
problems [42] adapted from similar studies [43-45]
This scoring system was applicable 1o the majorty of
studdy designs invobving survevs and survey-based struc-
tured interviews (29 af the 35 papers) but was not ap-
plicable to a small number of included studies based
upon clinical records, secondary analysis or practitioner
characteristics.

Two separate authors (CM and JA) independently
searched and scored the aticles. Score results were
compared and any differences were further discussed
and resolved by all the authors. The quality score of each
relevant article is reported in Table 3.

Results
The key findings of the 35 articles were grouped and
evaluated using a critical review approach adapted from
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Records dentiled through
database seanting:
(Cnakl 561, Amed 146,
Mading S65, Embase J014)
In= 3286

Recordy identfied through
mand search of lsumals and
bibbography seanch

in = 364)

removed
In = 3508 records)
l’ Revords removed dueTo
p— y w:rquhnﬂ lerttens,
[ = 3508) W PAETS, CASE
repoms, RCTs
1 i = 12600
Full-tesd drteclel diieiied fod Atk remiowed due
iy idilty tithe/abstract screening
In = 2248) m = G40}

4

FuliFleat artches eigibie

Remived far not meeling

= selection omeria
b L3080 in = 1273)
Papers dentdad and
nchuded i this reveew
=35
Fig- 1 Flow char of stusy selection
previous research [46, 47). Based on the imited informa-  Prevalence of MT use

thon avatlable for other headache types, prevalence find-
ings ane reported within one of two categonies - either as
‘migraine’ for papers reporting studies where the popula-
tion was predominately or entirely made up of migraine
patients or as ‘hesdache’ for papers where the study
population was predominately other headache  types
{including tensbon-type  headaches, cluster headaches,
cervicogenic headache) and’or where the headache type
was not clearly stated. Ten papers repocted findings
cxamining prevalence rates for the ‘migraine’ category
alone, 18 papers reported findings examining prevalence
for the 'headache’ category alone and 3 papers reported
findings for both categories. Based on the nature of the
information available, prevalence use was categorized by
manual therepy providers, The extracted data was then
analysed and synthesized into four thematic categorics:
prevalence; profile and molivations fer MT e concurrent
nwse amd order of wse of headache providers; and self-
reportedd evaluation of MT treatment outommes.
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Thirty-one of the reviewed artides with a minkmum
sample size (=100) reported findings regarding preva:
lenice of MT use. The prevalence of chiropractic use for
those with migraine manged from 10 o 36.2% (mean:
14.4%) within the gemeral population [19-21, 48-52]
and from B9 to 27.1% (mean: 180%) within headache-
clinic patient populations [53, 54]. The prevalence of
chiropractic use for those reported as headache ranged
from 4 to 28.0% (mean: 12.9%) within the general popa-
lation {20, 48, 51, 55-57); ranged from 120 o 224%
(mear: 18.6%) within headache/pain clinic patient popu-
kations [58-60] and from 19 o 45.5% {mean: 9.8%)
within chiroprectic pattent populations [61-65].

The provalence use of physiotherapy for those with mi-
graine ranged from 9.0 ta 57.0% (mean: 24.7%) within the
gencrzl population [19, 20, 48, 52] and from 4.9 to 187%
{mean: 11.5%) within headache-clinie patient populations
[54, 70}, The prevalence use of physiotherapy for those re-
ported as headache ranged from 123 o 520% (mwan:
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Table 2 Descrprion of guality cnteria and sconng for seleced
Sty

[imerons of Quaity Ancismerl
Methodology

A Sampling sapegy reposted’ [
ADEUOLAIENE T STy design

I, Sesrphe wioe > 1060 i
£ Response e »F0% 1

[ Lowe vacall beas [prospetive I
dbia colkecRon o felrospactive data
colleciion within past 12 monibe)

Foinis Amamedt

Reporting of Pamcpanas charcneniaics
E Clrsfication of migrars o hosdache I
e 5] repcimed

F. Age andd 5o 1

£ Ebunicity 1

H. irefcagnr of sochopooramic stahrs |

o o educationd
Fepoting of relevac MT fucmors

| Regpmawting of MT e for heailache I

1 Repoating of MT Arardial Coots 1
THiExrn soor of 10 i an T ThiT wanng spisem
with each Rom vesghiod ety with © jceferion not Adfllad) o 1 jaerion
Fultliod it
32.1%) within the general population (20, 48] and from
7.8 to 35.00%% (mean: 31.4%) within headache!pain clinic
poplitions. [60, 7L

Mossage thempy wse for those with migmine ranged
froam 20 to 227% (mean: 15.6%) within the general popi-
lation |49, 50, 71] and from 101 to 56.4% (mean: 33.9%)
within headache-clinic populstions [53, 54, 72, 73]. Mas-
sagefacupresure use for those reported as headache
within headache/pain clinic patient popualations manged
from ¥2.0 to 54.0% (mean: 325%) [58-60, 70.

Cisteopathy use for those with migraine was reported
a5 1% within the general population [49]; as 2,7% within
a headache-clinic patient population [53] and as 1.7%
within an ogeopathy patient population |[74]. For head-
ache the prevalence was 9% within a headache/pain clink
population [60] and ranged from 2.7 to 100% (mean:
6A%]) within sstecpathy patient populations [74, 75].

The combined prevalence rate of MT use across all
MT professions for those with migraine ranged from 1.0
to 57.0% (mean: 159%) within the general population;
ranged from 27 to 56.4% (meanc 15.4%) within
headache-clinic patient populations and was reported as
L7% in one MT patient population. The combined
prevalence rate of MT use scross all MT professions for
those reported as headache ranged from 4.0 1o 52.0%
{mean: 17.7%) within the general population; ranged
from 9.0 1o 540% (mean: 32.3%) within headache-clink
patient populations and from 1.9 o 45.5% (mean: 9.25%)
within MT patient populations.
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Profile and motivations for MT use

While patient socio-demographic profiles were not re-
ported within headache populations that were exclu-
shvely using MT, several stedies report these findings
where MT users made up a bgnificant percentuge of the
non-medical headache weatments utilized by the study
population (range 40% = B6%: mean 63%), While find-
ings varied for level of income (58, 70] and level of edu-
cation, [70, 72, 73] this patient group were more likely
o be older {70, 72], female [20], have a higher rate of co-
marbid conditions |58, 70, 76| and a higher rate of pre-
vious medical visits [20, 58, 70] when compared to the
non-user group. Overmll this group were reported to
have a higher bevel of headsche chronicity or headache
disability than non-users [200 54, 38, 70, 72, 77].

Several studies within headsche-clinic popudations separn
patient motivations for the we of complementary and al-
emative headache treatments where MT users made up a
significant proportion of the study population (range 407%
- 86%: mean 63%) [58. 70, 72, 78]. From thee studies the
maost comman mothation reported by study patients was
‘seeking pain relbel’ for headache which scoounted for
45.4% — B0 (mean: 80.5%) of responses. The second
MRt common molivation was patient concerns regarding
the ‘mfety or side offects’ of medical headache treatment,
seoounting for 27.2% - 53.0% (meane 43.8%) of responses
[58, 70, 72 Dissatisfaction with medical care’ accounted
for 92% — 35.0% {mean: 26.1%) of responses |58, 70, 72].

A limited number of reviewed papers (oll from Taly) re-
port on the sousce of either the referal of recomimenda-
tion to MT for heaclache treatment [53, 58, 55). From these
sindies, refermal from a GP o a chiropracior ranged Fom
50.0 to 68% (meanc 55,.7%), while reforral from friends/
relatives ranged from 33.0 1o 43.8% (mean: 38.7%) and self-
recommendation ranged from O to 16.7% (mean: 5.6%),
For massage therapy, referral from a GP ranged from 232
o SO0 (mean: 3606%), while referml from friends/rela-
tives eanged from 384 to 423% (mean: 40.4%) and sell-
recommendation ranged from 7.7 to 384% (meanc 23.1%),
For acupsessure, referral from a GIP ranged from 3.0 1o
S0.0% [mean: 41.5%) while referral from friends/relatives
was reported as 50% and self recommendation  ningod
from O to 16.6% (mean: 8.3%), One stady reported Andings
for osteopathy where reforral from both GPS and Eriends/
relatives was reporied as 425% and self-recommenclation
was reported as 14.4%. Overall, the highest proportion of
referrals within these studies was Fom GPs to chiroprac-
wws for chronic tension-type headsche (56.2%), cluster
headache (50%) and migraine (H0.8%)

Concurrent use and order of use of headache providers
and related communication of MT users

Several studies report on the concurrent we of medical
headache management with complementary and alternative
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thempies. In those studies where the largest pevcontage of
the patient population were users of MT's (range 57.0% -
$6.4%: mean 62.8%), [58 70, TR concurrent use of medical
care mnged betwaeen 29.5% and 79.0% (mean: 60.00%) of the
headache patient pogulation.

These studbes furiber repost on the level of patient non-
dischsure to medical providers regarding the use of MT
for headache. Non-disclosure ranged between 255 and
T20% {mean: 52.6%) of the patient population, with the
most common reason for non-disclosure reported as the
doctor ‘mever asking ranging from 37.0 to 800% (mean:
54.5%). This was followed by a patient belicf that % was
not important for the doctor to kwow' or ‘note of the
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doctors busimess! ranging from 100 o 498% (mean:
30.0%}. This was followed by a belief that either ‘the doctor
witld ot wnderstand” or ‘would disconrage’ these treat-
menis, ranging from 1000 to 130% {mean: 11.5%) |53 77).

One Barge international study reported the ordering of
the typical provider of headache care by comparing find-
ings between several countries for migraine patients
[21]. Primary care providers followed by neurologists
were reported as the first and second providers for mi-
graine treatment for nearly all countrics examined. The
only exception was Australia, whene those with chronic
migraine sclected chiropractors as typical providers at
equal frequency to neurologists (14% for both) while
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these with cpisodic migraine selected chiropractors at a
greater frequency to neurclogists (13% versus 5%). Com-
paratively, chiropractors were selected as the typical pro-
vider for these with chronke migraine by 10% In USA and
Canada, 1% in Germany and 0% for UK and France. Chi-
ropractors were selected as the typical provider for those
with episodic migrine by 7% in USA, 6% in Germany, 4%
i Canada and by 1% in both the UK and France.

Self-reported effectiveness of MT treatment outcomes
Soveral headache and pain-clinic population studics pro-
vide findings for the selfmeported effectivenss of MT
headsche treatiment, For chiropractic, pationt self-reporting
of partially effective or fully effective headache reliel ranged
from 27.0 to 8200 (mear: 45.0%) [53. 58-60, 78], For mas-
sage therapy, patient sell-reporting of partially effective or
fully effectie headache relid rnged from 320 to 64.5%
(mean: 45.2%)(53, 58, 6i, 73, 78], and for acupressure this
ranged from 334 to 50.0% (mean: 44.5%) |53, 58, 59). For
osteopathy and phvsiotherapy, one study reported effect-
ivencs as 17 and 36% respectively [60].

When results are combined across all MT profes-
sions the reporting of MT as either partially or fully
effective ranged from 170 to BLO% (mexn 42.5%)
[53, 538-60, 73, 78], In addition, one general popula-
tion study provides findings for the self-reported effoct-
iveness for chiropractic and physistherapy at 256 and
15.0% respectively for those with primary chronke hesd-
ache and 38 and 38% pespectively for those with secondary
chronie headache [79).

Discussion

This paper provides the first critical integrative review on
the prevalence and key factors associated with the use of
MT treatment for headaches within the peer-reviewed lit-
erature. While study methodological lmitations and lack
of data prevent moking strong conclusions, these findings
raise awareness of issues of importance to policy-makers,
eelucators, headache providers and future ressarch,

Our review found that MT use was generally higher
within medical headache-clinic populations when com-
pared to general populations. However, the use of indi-
vidual MT providers does vary between different regions
and this is likely due to a number of factors including
variation in public access, bealthcare funding and avail-
ability of MT providers. For example, the use of physio-
therapy for some headache types may be rolatively
higher in parts of Europe |20, 60] while the use of chiro-
practors for some headache itypes may be relatively
higher in Australia and the USA |19, 21]. Overall, the
prevalence use of MT for headache appears to be sub-
stantial and likely 1o be the most common type of phys-
ical therapy utilized for headache in many countries
[19-21, 49]. More high quality epidemiological studies
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are necded 10 measwe the prevalence of MT use across
different headache types and sub-types, both within the
general populstion and clinical populations.

Beyond prevalence, data & maore limited regarding
whao, how and why headache pationts seck MT, From
the information avaifable however, the healthcare needs
of MT headache patients may be more comphex and
multi-disciplinary in nature compared to those under
usunl medical care alone, Socio-demographic findings
suggest that wsers of MT and other complementary and
alternative therapies have a higher level of headache dis-
abiliy and chronicity compared to non-users. This find-
big may correlite with the higher prevalence of MT
users within headache-clinic populations and a history of
mare medical appointments, This may alse have mmplica-
tions for futuee MT triad designs both in terns of the selec-
tion of trial subjects from inside versus outside MT dlinical
settings and the decision to test singular MT interventions
versis MT in combination with other interventions,

Limdted information suggests that a pluraliste ap-
proach toward the use of medical and mwon-medical
headache trestments such a5 MT is common. YWhile
findings suggest MT is sought most often for reasons of
seeking headsche relief, the evidence to suppost the effi-
cacy of MT for headache relief & still limited. MT pro-
viders must remain mindful of the quality of the
evidence for a given intervention for a given headache
disorder and to Inform paticnts where more effective or
safer treatment Interventbons are avallable. More re-
search Is needed o assess these theraphes individually
and through multimodal approaches and for studies to
include long-term follow-up.

Informatien limited to Italy, suggests referml from
GbPs for MT headsche eatment can be commeon in
some regions, while this is less likely to widespread given
the issue of patbent non-dicloswre to medical doctors
regarding the use of this trestment in other studies. High
quality healthcare requires open and trangparent commu-
nication between patients and providers and between the
providers themselves. Non-disclosure may adversely influ-
ence medical management should unresponsive patients
require further diagnostic investigntions [BO] or the imple
mentation of more effective approaches to headache man-
agement |81] or prevents discussion in dircumstances
where MT may be contraindicated [82), Primary hoadache
providers may benefit from paving particular attention to
the possibiity of non-disclosure of non-medical headache
reatments. Open  dicussion  between  providers  and
patients about the use of MT for headache and the associ-
ated outcomes may improve overall patient care,

Fuure research
[wespite the strong peed for more high quality research
iy assess the efficacy of MT & a treastment for headache,
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the substantial use of MT beings attention to the need
for more public health and health services research within
this area of headache management. The need for this type
of research was ienfifled in a recent global seport on the
use of headschi-related healthcare resounces [18]. Fur-
thering this information can lead to improvements in
healthcare policy and the delivery of healthcane services.

The substantial use of physical therapies such as MT
has been vnder-reported within many of the national
surveys repocting headache-related healthcare utilization
[3, 5, 83-85]. Regardless, the role of physical therapies
in hexdache management continues to be assessed, often
within mainstream and integrated headache manage-
ment settings [86-89]. Continuing this reszarch may fur-
ther our understanding of the efficacy and cutcomes
associated with o more multidisciplinary approach o
headache management.

Further to this is the need for more research to under-
stand the healthcare utilization pathways associated with
these patients who use MT in their headsche manage-
ment Litthe i known about the socdodemographic back-
ground, types of headaches, level of headache disability
and comorbidities more commaon to this patient popula-
thon. In wen, such information con provide insights that
may be valushle to provider cdlinical decision-making
and provider education.

Limitations

The design and findings of our review has a number of
limitations. The design of the review was limited by a
search within English language journals onby. As a result,
some research on this toplc may have been missed.
While the quality scoring system adopted for this review
requires further validation, the data we collected was
limited by the low to mederate quality of available
papers which averaged 6.4 out of 10 points (Table 3).
The low sconng was largely due to significant methodo-
logical issues and the small sample size associated with
much of the collected papers, Much of the data on this
topic was heterogeneous in nature (telephone, postal
surveys and Bce-to-face interviews). There was a bek of
volidated prectitioner and pationt questionnaires to
report findings, such as for questions on prevalence,
where the time frames ulilized varied between currently;
‘last 12 months' and "ever’,

D on the prevalence of MT use for headache was
limited particularly within individual MT provider popu-
lathors when compared to data found within the general
population and headache-clnic populations. Many stud-
ies assessed the use of MT for headache withowt ident-
fying headache types. Only one study inside an MT
population had reported the percentage of patients
attending for reasons of migraine alone {osteopathy).
The prevalence of MT use for hesdache was reported
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mest within chiropractic  patienmt  population  studies,
however information was limited on the types of head-
ache, We found no studics reporting the prevalence of
headache patients within physkotherapy or massage ther-
apy patient populations wsing our search terms,

A lzck of data for some themes necessitated providing
findings pooled with wsers of other non-medical head-
ache providess. Data within many geographical regions
wis very limited with the most limited data was on the
source of referral to MT headache providers ithree
papers from laly only), These limitations suppont the
call for more rescarch to be focused exclusively within
MT populations and different regional areas before
stronger conclusions can be drawn

Conclusion

The needs of those with headache disorders can be com-
plex and mubti-disciplinary in nature. Bevond clinical re-
search, more high quality public health and health
services research i needed to measure and examine a
number of isswes of significance to the delivery and use
of MT5 within headache manogement. With unmet
needs still remaining for many who suffer recurrent
headsches, diniclans should remaln cognizant of the use
of MTs and remain open to discussing this approach to
headache management In arder bo ensure greater salfely,
effectiveness and cosrdination of headache care.
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Appendix 2: ACORN baseline questionnaire

ACORN PRACTITIONER QUESTIONNAIRE 00001

Chiropractic practitioner characteristics
1)  Whatis your age in years? | |
2)  Whatis your gender?  Male Female

3) Are you currently in private chiropractic practice? ~ No Yes, how many years? I:I

4) What is the highest level of chiropractic professional qualification that you hold?
Diploma Advanced Diploma Bachelor (or Double Bachelor) degree
Masters degree Doctor of Chiropractic PhD

5) Are you a member of any of the following professional chiropractic organisations? (please indicate all that apply)
CAA COCA CAA and COCA None Other(s) (please specify)

6) As a chiropractor, please indicate all the roles in which you are or have been involved over the last 12 months:

University teaching Clinical supervision Professional organisations
Private practice Research Chiropractic volunteer work
7) Do you routinely consult patients in a language other than English? No Yes (please specify):

Practice characteristics

8) How many of the following would you provide, on average, per week:

a) Patient care hours l:l b) Patient visits l:l
9) Do you practice in more than one location? No Yes, how many in total |:|
10) Indicate all other health professionals located within the same practice?

Another Chiropractor GP Medical Specialist Podiatrist Physiotherapist

Exercise Physiologist Occupational Therapist ~ Psychologist/Counsellor Other(s): None

11) Do you have a professional referral relationship (sending and/or receiving referrals) with any of the following practitioners:

(tick all that apply)
GP Medical Specialist Podiatrist Physiotherapist Exercise Physiologist Occupational Therapist
Psychologist/Counsellor Other(s) (please specify):

12)  In which state/territory do you practice? (tick all thatapply) NSW ~ VIC QLD WA SA TAS NT ACT
13)  Which of the following best describes your practice location(s) (tick all that apply)

Urban Rural Remote

14)  How frequently do you use diagnostic imaging as part of your practice?
Never Rarely Sometimes Often

15) Indicate all imaging facilities or scanning tools you have on site:
X-ray  Diagnostic Ultrasound ~ MRI SEMG  Thermography  Other (please specify) None

16) Indicate when you use electronic records: Initial History =~ Examination findings ~ Subsequent patient visits ~ Never

Clinical management

17)  Please indicate the frequency with which you discuss the following as part of your care/management plans:

Never Rarely Sometimes Often
Diet/Nutrition O O O O
Smoking/Drugs/Alcohol O O O O
Physical Activity/Fitness O O O O
Occupational Health and Safety O O O O
Pain Counselling O O O O
Nutritional Supplements (including vitamins, minerals, herbs) @) O O O
Medication (including for pain/inflammation) ) @) O O
Other (please specify): O O O O
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ACORN PRACTITIONER QUESTIONNAIRE 00001

18) Indicate the frequency with which you treat patients that present with the following conditions:

Never Rarely Sometimes  Often
Neck pain - axial O O (@] O
Neck pain — referred/radicular (@] O O @)
Thoracic pain - axial O O O O
Thoracic pain — referred/radicular O O O @)
Low back pain - axial O O @) O
Low back pain — referred/radicular O O O @)
Lower limb musculoskeletal disorders (hip, knee, ankle, foot) O O O O
Upper limb musculoskeletal disorders (shoulder, elbow, wrist, hand) O O O O
Postural disorders (including lordosis, thoracic kyphosis, scoliosis) O O O O
Degenerative spine conditions (including spondylolisthesis) O O O O
Headache disorders (including cervicogenic, tension) O O O O
Migraine disorders (@) O @) O
Spinal health maintenance/prevention O O O O
Non-musculoskeletal disorders (please specify): O O @] O
Other (please specify): O O O @]
19) Indicate the frequency with which you treat the following patient subgroups:
Never Rarely Sometimes  Often
Children (up to 3 years) @) O @) O
Children (4 to 18 years) @) O @) O
Older people (65 years or over) O O O O
Aboriginal and Torres Strait Islander people O O O O
Pregnant women O O @) @)
Athletes or sports people @) O @) O
Work-related injuries O O O O
Traffic-related injuries (@] O @) @)
Post-surgical rehabilitation O O O @)
Non-English speaking ethnic group(s) (please specify): O O @) O
Other (please specify): O O O @)
20) Please indicate the frequency with which you employ the following Techniques/Methods in your patient management:
Never Rarely Sometimes Often
Drop-piece techniques / Thompson® or similar O O (@] 0
Biomechanical pelvic blocking / Sacro-Occipital Technique® O O O O
Instrument adjusting @) (@] @] @)
Chiropractic BioPhysics® @] O O O
High velocity, low amplitude adjustment /manipulation/mobilisation O O O O
Applied Kinesiology® (AK) O O O O
Flexion-distraction @) @) O O
Functional Neurology @] O O O
Extremity manipulation @) @) @] O
Other technique or intervention (please specify): O O O O
21) Please indicate the frequency with which you employ the following Musculoskeletal interventions in your patient management:
Never Rarely Sometimes  Often
Dry needling or Acupuncture O O O O
Soft -tissue, trigger point, massage /stretching O O O O
Electro-modalities (TENS, laser, interferential/ultrasound therapy) O O O O
Heat / cryotherapy (@] O (@] @)
Orthotics (foot care) O O O O
Specific exercise therapy/rehabilitation/injury taping @) O (@] O
Other (please specify): O O O O
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Appendix 3: Practitioner sub-study invitational email

Subject: Invitation to participate in new ACORN Project

Australian Chiropractic
Research Network

Invitation to participate in new ACORN Project

Dear valued ACORN member,

We are pleased wo announce the launch of a new ACORN research project.

This research is focussed on your management of headache disorders. Your help in this research will provide
essential information in understanding the role of chiropractic and your specific practice in headache
management. You have been invited to participate in this study because you are a member of the ACORN
database and have been selected based on the responses you provided in the initial ACORN questionnaire,
This is your opportunity to provide your opinion and voice on this important practice topic.

To start the questionnaire please click on the link here: https./'www surveymonkey com/r/SKTSRSN

Regards

Dr Craig Moore - Chiropractor
PhD candidate
Faculty of Health UTS

UTS CRICOS Peovidar Coda: 00099F DISOLAIMER: This smal mossags and ey accompanying aiachments may conlan confidantad information. ¥ you ane not tha infended
racipant, d ek road, use, daserinats, deinbolo of copy Tha messags of atischmenis. B you have recened this message in eron, please nobly B sender menscately and
delads s masags. Ay vews saprasied in this mesange are Bheas of the indildusl sendar, secepd whans e sendar aaprassly, and with authonty, steles tham io ba the visses of
the Universty of Technsiogy Sydnay, Balons apaning any attachmants, please check them for viruses and delecss. Think, Geesn. Do Planss consider tha snvironmant balors
[printing this gmad
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Appendix 4: Practitioner sub-study survey questionnaire

“TAcoRN

Murﬂurl cMHl“K

The ma nagement of headache disorders by Australian chiropractors

Approval number: UTS HREC ETH16-0639

| am delghted to invite you to participate in this ACORN research sub-study. My name Is Dr Craig Moore (Chiropractor) and | am a PhD
candidate at the University of Technology Sydney. My principal supervisor is Professor Jon Adams (co-supervisors Professor David
Sibbritt and Dr Andrew Leaver). This research is an opportunity for you to contribute to the evidence-base for chiropractic.

The purpose of this research is to find out more information about the management provided by Australian chiropractors for those with
headache disorders. This onling questionnaire will first ask a few guestions about you, including your place of education, years in
practice, followed by questions aboul your headache patient caseload and finishes with asking how you manage those with headaches,
including your approach to diagnosis, collaboration and treatmeant.

Completing this questionnaire is voluntary. The information you provide will be anonymous and will only be accessed by the research
team and stored in a fully secured software management system. This should lake less than 15 minutes 1o complete. Your completion
of the questionnaire implies consent. You may change your mind at any time and stop completing the quesbonnaire without
consequence. If you stop and later return back lo the survey your completed answers will be saved.

With the understanding that the information gathered can only be published in a form that does not identify you, please continue with
answering the survey questions.

If you would like to talk to someone who is not connected with the research, you may contact the Research Ethics Officer on 02 8514
2478 or Research.ethics@uls. edu.au and guote this ethics approval number UTS HREC ETH16-0639

If you hawe concerns aboul the research thal you think | or my supervisor can help you with, please feel free o contact the projects
research assistant on 02-95148050 or email Jon. Adams@uls.edu.au
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The management of headache disorders by Australian chiropractors

Practitioner Demographics

This section is about you.

* 1. What is your gender?
Male
Female

Other

* 2. How many years have you been in practice?

* 3. Please identify where you received your chiropractic education.

Fl
w

* 4. Where do you currently practice? (You may select more than one response)

NSW
VIC
WA
QLD
TAS

SA
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The management of headache disorders by Australian chiropractors

Headache Prevalence

This section s about the number of patients you consulted in the LAST TWO WEEKS.

* 5. In the last two weeks, how many NEW patients did you consult?
* 6. In the last two weeks, how many NEW patients did you consult who had a chief complaint of headacha?

* 7. In the last two weeks, how many NEW patients did you consult who had a secondary complaint of headache (i.e.
headache present but not their chief complaint)?

* 8. In the last two weeks, how many consultations did you undertake in TOTAL?
* 9, In the last two weeks, how many consiltations did you undertake where the chief complaint was headacha?

* 10. In the last two weeks, how many consultations did you undertake where the secondary complaint was headache
{i.e headache present but not the chief complaint)?
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The management of headache disorders by Australian chiropractors

Headache Classification

This section is about the diagnostic critaria you use for headaches.

Questiong 11-13 relate to the dagnostic cieria provided below for primary headache types as recommendad by the International Classification
of Headache Disorders (ICHD) a5 per ihs-classification org

Tenslon-type headache

Episodas of headache, typically bilateral, pressing or tightening in quality and of mild to moderate intensity, lasting minutes to days. The pain does
ot worsen with routing physical activity and is nof associated wilh nausea, bul photophobia or phonophobia may be present,

Migraine type headache

Racurren headache disorder manifesting in allacks lasting 4-72 hours. Typical charactedisics of the headache are unilateral location, pulsaling
quality, moderate or severe inensity, aggravation by routine physical activity and association with nausea and/or photophobla and phonophobia.

Cluster headache
ANacks of Severs, SInclly unilaleral pain which is orbital, supraorbital, emporal o in any combination of these Sibes, lasting 15=160 minules and

occurring from ance avery other day 1o eight times a day. The pain is associated with ipsilateral conjunctival inpection, lacrimation. nasal
congestion, rhinoroea, forehesd and facial sweating, miosis, plosts andior eyelsd oedema, andior with resfiessness or agitation.

* 11. Are you familiar with these diagnostic criteria for these primary headaches?

Yas

Mo

The management of headache disorders by Australian chiropractors

Headache Classification
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Primary Headaches

* 12. Do you use these diagnostic criteria for primary headache types such as migraine, tension-type headache or cluster
headache?

o5

ha

* 13. To what extent do you agree with the following statements about these criteria for the diagnosis of PRIMARY headaches,
Sarangly disagres Disagres Neutral Aygress Strongly agree
Theaga ane distnct heatache
critaria for the diagnoses of
primary headache types,

Thesa diagnostic cribana for
primany eadache types ane
easy for me 1o follow,

My pasients with primary
haadache easily 1 ino
thise disgnostic cribern

These diagrosiic critera
nfluence my managpament

of patenis with primary
haadaches,

Lising thase diagnassic
criteria for primary
neadaches helps my
COMMEMIL NCaoN with other
heakhcare professionals.

Lizing these diagnossc
criteria iImproves my
decigion-making about
patient rederrad or 0o-
management for hose with
primary haadaches

The management of headache disorders by Australian chiropractors

Headache Classification

Secondary Headaches

Questions 14-16 relata to the dagnostic criteria provided balow for secondary headache types as recommendced by the International Classification of
Headache Disorders (ICHD) as per hs-classificaton. ong

Cervicogenic headache

Headache caused by a disorder of the cervical Spine and its compaonent bomy, disc and'or soft lissue elements, usually bul ml invaniably accompanied by
neck pain.

Maedication overuse headache

Headache ocourring on 15 o mone days per month developing as a consequence of reguiar overuse of acule or symgptomatic headache medication (on
10 &F Mane, of 15 oF Mare diys pef Monmh, Sepending on he medication) for mane han 3 manths. It usilly, bul nol invarably, resoles afer thi Sveruse
is stopped.

* 14. Are you familiar with these diagnostic criteria for these secondary headaches?
Yas

L]
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The management of headache disorders by Australian chiropractors

Headache Classification

Secondary Headaches

* 15, Do you use these diagnostic criteria for secondary headache types such as cervicogenic or medication-overuse
headache?

Yas

Mo

* 16, To what extent do you agree with the fellowing statements about these headache diagnostic eriteria for the diagnosis of
SECONDARY headaches.

Sirongly disagros Desagroa Hautral Agroe Strongly agrod

Thisa are distingt headache
critaria for the diagnoses of
secondary hiadache types,

Thes¢ diagnostic criseria for
secondary headache types
ang easy or me o Tollow,

My patients with headacha
easdy fit into hese
sacondary headache
calegories,

These diagnostic crivera
Iinfluance my managemant
of patients with

secondary headaches,

Using hese diagnostic
criteria for secondary
hisadaches heps my
comminication with oihear
hialihcang professioniis,

Using these diagnostic
critena improwes my
deciEion-making about
pasient refenral or co-
managemant for thase with
sacondary headaches

The management of headache disorders by Australian chiropractors

Headache Classification

Other labals

* 17. Do you use other labels or words to diagnose headache types other than those recommended by the ICHD elassification
(primary or secondary)?

s

Mo
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The management of headache disorders by Australian chiropractors

Headache Classification

Other labels

1B. If 50 please list these labels/descriptions below:
1.

The management of headache disorders by Australian chiropractors

Treatrment Outcomea Measures

This section is aboul oulcome measwres you may use for moniloning headacheas.

* 18. How often do you use the following outcome measures to monitor new patients who present with a chief complaint of
headache?
Ewery new patiant with
Ieawar Raraly Cflen headacha

Migraing Disability
Assessment Test (MIDAS)

Headacha Disabiity
Invemory (HO1)

Headachs Hary

The management of headache disorders by Australian chiropractors

Multidisciplinary carg

These quastions ane aboul your collaboration with other health providers.

* 0. How often do you RECEIVE a patient referral from the following healthcare professionals for the management of
headache?

Wewir Raréhy Somatimes Ofen
General medical practiioner

Medical Specialis! (sg
neurclogist, heumatologist,
onhopasdic, psychiarist)

Psychologist
Dentist
Pihiysiotherapist
Cslecpath

CAM praclisoners (including
Bcupunchenst, herbalkst,
naturopath, massage
therapist, counsedor)
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* 1. How often do you REFER a patient to the following healthcare professionals for the management of headache?
Mever Rangly Sometimes Often

General medical practitioner

Medical Speciaksl (via the
G:P} .9 neurchogist,
rumatologis!, onhopaedic,
psychiatnst

Paychologist
Dentigt

CAM practitioners (including
BCUpUNCIATS, herbals!,
raturopath, massage
tharapist, counselor)

* 22. How often would you refer a patient with headache to another healthcare professional based on the following reasons?
Mever Raraly Sometimes Ofen
To seek or confiem the
headache
classification/diagnosis
To improwve the patient’s
coping skills and

management of headache-
related dezability

To investigate a headaches
red-Nlag

To provide pain redial for
acule headache atlacks

To hedp prowvide headache
prévention
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The management of headache disorders by Australian chiropractors

Multidisciplinary care

* 23, To what extent are you aware of the following indications for urgent medical attention in patients with headache [red-
flags)?

Mot at all awvare Somewhal awane Highly awang

Sudden onset of headacha
Tollowing ead o nack injury

Worsaning patiem of
exisling hatadachis

Abrupt of split second onset
of sgvere headache

Hiadmche rggered by
valsalva, cough or exertion

Headaches developing
during pragnancy

Headaches first beginning
after the age of 50 years

Headaches associated with
niurological signs (seizunes,
confusion, weaakmness
pagilkididnal

Child with headaches:
associatbed with systemic
fever and neck stiffiness

The management of headache disorders by Australian chiropractors

Chiropractic Headache Management

These questions are about your management of headaches,

* 24, How important are the following treatment outlcomes to your management of patients with headache?
ey unimportant Sompwhal unimpanant heutral Sompwhal important Very important

Prevent haadache episodes

Improve recovery from an
episode of headachas

[Pain ralief during tha
headache episode

Improve headache-related
eoping skils

Improve overall ealth and
witll-bgring

The management of headache disorders by Australian chiropractors

Chiropractic Headache Manageament
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* 25, How frequently do you use the following treatment options in your management of patients with MIGRAINE?
ANTYOAT BVErY Mikraine
Mewver Raraly Ceften patent

Manual adjusting/
manipulation (including
Diversified, Gonstead)

Mon-thrust spinal
mobilisations

Instrumant adjusting

Drop piece, Thompson oF
similar

Massage, myoiascial
technique, strelching or
trigger-points to
nircihoulder area

Edecang-physical tharapies
(TENS, uitrasound elc)

Sof BEEE OF EXercise
harapy b tempang-
mandibuldr region

Prescriplive exefcises jor
e neckishoulder region

AdVicR on Sress
marnagamiant

Advice on digl o filhess

Advice on Headacha
tripgers

Oiher therapies used for Migraing (please specity):

The management of headache disorders by Australian chiropractors

Chiropractic Headache Management
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* 26. How fraquently do you use the following treatment options in your management of patients with TENSION HEADACHE?

Almest every pasient with
MNewver Rarely Onen lengion headsche

Maniial sdjusting
manipulation (nciuding
Diversified, Gonsiead)

Mon-thrus! spinal
mobilisations

Instrument adjusting

Drop piece, Thompsan of
similar

Massage, myolascial
technique. stratching or

IrigQer-points 1o
neck/shoulder area

Eleciro-physical therapies
(TEMS, ultragaind &lz)

S0fl lESue O BXercise

therapy 10 lemgpong-
mandibalar ragion

Prascriptive exencisas for
he neckishoulder regan

Heipdachi iiggers advice
Siress managameani advice

Died or iness advice

Criher therapies used for iension headache (please specify):

The management of headache disorders by Australian chiropractors

Chiropractic Headache Management
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* 27. How frequently do you use the following treatment options in your managemaent of patients with CERVICOGENIC
HEADACHE?

Almpst every patient with
T Rarnaly O Carvioiganic hbadachs

Manual adjusting!
manipulation (ncluding
Diversified, Gonslead)

MNon-threst spinal
molbligations

Instrument adjusting

Drop piece, Thompsan of
similar

Massage, myofascial
technique, stretching or

rigger-paints 10
neckiahoulder anes.

Esectro-physical therapies
(TENS, ultrassiund &ic)

S0ft BE5Ue OF eXBrCise
therapy i mpon-
mandibular negion

Prascriplive exercises for
he meciishoulder region

Siress managamant advice
Diet or fitness advice

Headachi Inggers advice

Oifver Merapies used fof cervicopenic headache (please specify):

The management of headache disorders by Australian chiropractors

Chiropractic Headache Management

The following questions are about your headache treatment plan.

* 2B Indicate the average NUMBER of visits you provide during the Initial period of care for a new patient presenting with a
chief complaint of headache as listed below.
Less than 5 irealments 510 10 reatments Mare than 10 reatmenis
Migraing (l&5s than 3 months
duraticn)

Tension-type haadache (ss
than 3 months duration)

Cenvicogenic haadache (lass
than 3 manths duration)

Migraine (mare than 3
monghs duration)

Tension headache (Mo
than 3 manths duraticon)

Cervicogenic
headache (mose than 3
monms duration)
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* 29, Indicate the average DURATION of the initlal period of care for a new patient presenting with a chief complaint of
headache as listed below.

Less than 2 weaks -4 works di woeks Mong than B weaks

Migraing, Tension-type
headache or Gendcogenic
headache (ks than 3
monis duration )

Migraing, Tension-type
headache or Cendcogenic
headache (Mo than 3
manths duratian

* 30. Indicate the average FREQUENCY of visits for the initial period of care for a new patient presenting with a chief
complaint of headache as listed below,

Mare than Bhids imes par
Once par week Twice par week Three imes per weak waak

Migraine, Tansion-type
headache or Cendcogenic
headache (lass than 3
mons duration)

Migraine, Tension-type
headache or Cendcogenic
headache (mgre than 3
manghs duration )

The management of headache disorders by Australlan chirepractors

Chiropractic Headache Management

Thig final question is about wour treatment results.,

* 31. How effective do you perceive your chiropractic management to be for each of the following headache types?
Haver halps Raraly helps Sometimes halps Cdten halps Difficult to say

Migraine {less than 3
monis duration)

Tension headacha (less
than 3 manths duration)

Carvicogenic headache
{155 than 3 months
duration )

Migraing (more than 3
monis Duration)

Tension headache (mora
than 3 months duration)

Carvicogenic headache
(Mg than 3 monihs
duraticn
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Appendix 5: Headache patient background leaflet with online link

" ACORN 2UTS

UNIERSITY OF TECHMOLOOY, SYMEY

PARTICIPANT INFORMATION SHEET

The Headache Features of Chiropractic Headache Patients
(Ethics approval number ETH18-2196)

Dear chiropractic patient

WHO I5 DOING THE RESEARCH?
My name is Dr Craig Moore and | 2m a PhD student at the University of Technology Sydney
and my supervisor is Distinguished Professor Jon Adams,

WHAT IS THIS RESEARCH ABOUT?
I am conducting research into the characteristics of headache patients who seek help from
chiropractors.

WHY HAVE | BEEN ASKED?

You have been asked to participate because your chiropractor recently treated you for
headache related symptoms and this research is examining the burden and charactenistics
of headaches in patients seeking help from chiropractors.

IF | SAY YES, WHAT WILL IT INVOLVE?
If you decide to participate you will be invited to complete an online questionnaire that will
take approximately 8-10 minutes.

ARE THERE ANY RISKS/INCONVEMNIENCE?
We do not envisage any risk to you in participating. There is only the inconvenience of your
time in completing this survey.

DO | HAVE TO SAY YES?
Participation in this study is voluntary. It is completely up to you whether or not you decide
to take part,

WHAT WILL HAPPEN IF I SAY NO7?

If you decide not 1o participate, it will not affect your relationship with your chiropractor or
have any bearing upon your ongoing care of treatment. Mot participating will also not affect
your refationship with the researchers or the University of Technology Sydney. If you wish to
withdraw from the study after having started the gquestionnaire enline, you are free to do so
at any time without having to give a reason and with no consequence for you or your care,

{Please turn over)
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COMNFIDENTIALTY

By starting the survey you consent to the research team collecting this information from you
for the research project. All information will be treated confidentially and you are not
personally identifiable. All Information will be kept under a security password at the
University of Technology Sydney and only the researchers will have access to the data. In all
instances your information will be treated confidentially,

We plan to publish the study results in peer-reviewed jourmals of interest to chiropractors,
researchers and others interested in headache research and to published the results on

ACORN project website (http:/f'www acorn-arccim.comy/}. In any publication, information

will be provided in such a way that you cannot be identified.

WHAT IF | HAVE COMCERNS OR A COMPLAINT ?
If you have concerns about the research that you think | or my supervisor can help you with,
please feel free to contact us further,

Dr Craig Moore [Chirapractar) Distinguished Professor Jon Adams
Email: mmwem@student uts edu.au  Email: lon Adams @uts edu au
Phone: | - Phone: {02) 95148050

To participate in this important headache research please start the
online survey by typing this link into your URL or by scanning this
QR code with your smart phone.

[=] %3 =]

sgiz.mobi/s3/headache E

Yours sincerely,

Dr Craig Moore [chiropractor) and Distinguished Professor Jon Adams PhD

University of Technology Sydney. Level 8, Building 10, 235-253 Jones Street. Ultimo NSW
Australia, 2007 Phone: 02-95148050 Fax: +61 2 95144835

MNOTE: This study has been approved by the University of Technology Sydney Human Research Ethics
Committee [UTS HREC]. If you have any concerns of complaints about any aspect of the conduct of this
research, please contact the Ethics Secretariat on ph.: 61 2 9514 2478 or email: Research.Ethicsi@uts.edu. au],
and quote the UTS HREC reference number. Any matter ralsed will be treated confidentially, investigated and
you will be informed of the cutcome,
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Appendix 6: Patient sub-study survey questionnaire

The patient profile and hedache features of chiropractic
headache patients

Ethics approval number: UTS HREC ETH 18-2196

| am delighted to invite you o participate in this headache research project. My
name is Dr Craig Moore (Chiropractor) and | am a PhD candidate at the University
of Technology Sydney. My principal supervisor is Distinguished Frofessor Jon
Adams. This research is an opportunity for you to contribute to headache
healthcare research.

The purpose of this research/online survey is to find out more information about
the headaches managed by Australian chiropractors.

This survey should take less than 10 minutes to complete. The survey will start
with questions about the characteristics of your headaches and the impact
headaches can have on your routineg activities. This will be followed by a few
questions about you, including your gender, age and educalion. Your participation
in this study is appreciated and may help to improve the care provided

to headache patients.

Completing this survey is entirely elective. Your chiropractor does not know and
does not need to know if you have agreed to participate. Your completed survey
results are anonymous. Your recorded survey answers are sent o the researchers
and stored in a fully secured software management system that only the
researchers can access. When you start the survey you have consented to
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paricipate. You can change your mind at any time and stop completing the survey
without consequences.

If you agree to be part of this research with the understanding that the research
information gathered from this survey can only be published in a form that does not
identify you, please continue with answering the survey questions. If you would like
io talk to someone who is not connected with the research, you may coniact the
Research Ethics Officer on 02 9514 2478 or Research.ethics@uts.edu.au and
quote this ethics approval number ETH 18-2196. If you have concerns about the
research that you think | or my supervisor can help you with, please feel free to
contact the projects research assistant on 02 95148050 or email
Jon.Adams@uts.edu.au

HEADACHE CHARACTERISTICS

Page description:
Some people have more than one type of headache . The following

questions are only about the headache type that you presented to
the chiropractor with.

1. Approximately how many headaches of this type have you had in
your entire lifetime? *

™ Just this current headache

© 205

C 6to10

C 11120

™ More than 20

314



2. Do you experience this headache type on more than 14 days per month over
the last 3 months on average? *

T Yes

T No

3. How long does this type of headache usually last? (Please provide a number
beside one option only) *

Minutes OR
Hours OR

Days

4. |s the location of this headache usually on: *
™ One side of the head only
C Both sides of the head

5. If so is it always on the same side of the head? *
T Yeg
C No

Mot sure

315



6. Is the location of this headache type usually (more than one option may apply): *
I Backbase of the head
I Front of the head
I Top of the head

" Notsure

7. Remembering these questions are only about the headache type that you
presented to the chiropractor with, would you describe the character of
this headache as: *

© Throbbing or pulsating
" Pressing, squeezing or fightening

T Neither

8. Would you best describe the intensily of this headache as: *
T Mild
©  Moderate

C  Severe

9. Please provide a number in the box below to describe the severity of this type of
headache when it is at its worse (providing a number between 1 and 10 where
0=no pain and 10=worse pain imaginable). *
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10. Is this headache type aggravated by routine physical activity (e.g. walking or
climbing stairs)?

-

T~ Yes
T~ No

~  Notsure

11. Hemembering to focus only on the headache type that you have presented to
the chiropractor for help with, do you experience any of these symptoms with this
type of headache? (Please tick all that apply)

Nausea
Vomiting
Sensitivity to light or need to avoid light

Sensitivity to sound or need to avoid sound

B m miomlm

Mone of the above
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12. AUra is a word used to describe some of the symptoms that accompany certain types of
headaches. Aura symptoms can be blind spots, unnel vision, flashing, zig-zag lines,
sparkling or stars in your vision OR feeling weaknass on one side, prickling, numbness or
tingling sensations OR difficully with speech. Aura symptoms usually develop overa 5o 20
minute period lasting less than 1 hour.

Does this headache involve any of the aura symptoms described above? *

i Yes, please describe:

= Not sure

13. Is this headache type related to a neck injury or pain occurring in your neck? *
T Yes
T No

© Mot sure

14. Does this headache decrease or disappear with improvement in neck pain? *
C Yes
T No

© Notsure
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15. Do you have restricted neck movement associated with this headache type
e.g. turning your head or looking up and down? *

T Yes
T No

T Mot sure

16. Is this headache made worse by bad or uncomfortable neck positions? *
T Yes
T No

= Not sure

17. Is this headache made worse by pressing on the base (back) of your skull or
neck?

~ Yes
T No

T~ Notsure

18. Has this type of headache been successfully treated in the past with pain-
based injections into your neck? *

© Yes

~ No
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19. Is this headache associated with any of the following? (tick all that apply) *
I Shoulder pain
I Am pain

™ Mot sure

20. Does this headache pain start at the back of the head and move to the front of
the head? *

T Yes
= Mo

= Notsure

21. Has a medical doctor ever given you a diagnosis for the headache type that

you have presented to the chiropractor for help with?
T Yes

© No

22. Please select the diagnosis given for this type of headache from the list
provided: *

 Write heada_nhe name:

T | cannot remember

LEVEL OF HEADACHE IMPACT

320



Page description:
The next few questions are about the impact headaches can have on
your daily routine.

23. When you have headaches how often is the pain severe? *

r

r.

-

Never
Rarely
Sometimes
Very often

Always

24. How often do headaches limit your ability to do usual daily activities including
household work, work, school or social activities? *

r"

C

-

Never
Rarely
Sometimes
Very often

Always

25. When you have a headache how often do you wish you could lie down? *

I:"‘

s

-

Never
Rarely
Sometimes
Very often
Always
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26. In the past 4 weeks, how often have you felt tired to do work or daily activities
because of your headaches? *

© Never
T Rarely
T Sometimes
©  Very often

r Always

27. In the past 4 weeks, how often have you felt fed up or irritated because of your
headaches? *

T Never
T Rarely
T Sometimes
T Very ofien

T Always

28. In the last 4 weeks, how often did headaches limit your ability to concentrate
on work or daily activities? *

T~ MNever
T Rarely
' Sometimes
C Very often

T Always
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29. Please indicate from the list below the level of importance for why you seek
help from the chiropractor for your headaches: *

Not Low Slightly  Moderately Very
important imporance imporant important  Important  important

Headache
prevention

Headache
relief during r = ( ' r "
a headache

Help with
headache
related
stress

w 1. e r r £

Feeling
more in
control of my
headache

Reduce the

effect ol

headaches C r r r r r
on my

relationships

Reduce the

effectof

headaches C r r r r i
on my ability

o work
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30. Please select which option best describes your level of satisfaction with
chiropractic management of your headaches? *

T Very unsatisfied
T Unsatisfied

T Meutral
Satisfied

" Very satisfied

BACKGROUND INFORMATION

Page description:
These final questions are about general background information.

31. What is your age? *
C 18-30
© 31-40
C 41-50
© 51-65

-

66 orolder

32. What is your gender? *
© Male
™ Female

T Other
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33. Do you have private health insurance? *
T No
©  Yes, hospital only

~  Yes, hospital and extras cover

34. Which of the following best describes the highest degree or level of education
that you have completed? *

No high school completion (year 12)
T High school completion

T TAFE/Private/Technical college

" University under graduate

T University post graduate

35. Please describe your current employment status: *
T Salary worker
~  Self employed
T Mot working or part-ime warker or casual worker
~  Home duties
T~ Stwdent
T Refired

™ Unable o work
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36. Please specify your ethnic background: *

e

-

r

Anglo European

Asian

Pacific Islander

Aboriginal or Torres Strait islander
African

Middle Eastamn

37. Last question. What is your relationship status? *

"

r

!"

-

Single, never married
Married or de facto relationship
Widowed

Divorced or separated

Thank You!

Page description:

Please be aware that headache can be a symptom of more serious
conditions. Medical attention may be needed if you are experiencing any
new, unresolved or worsening of headache related symptoms.

Thank you for taking our survey.
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Appendix 7: Practitioner invitational email

“TAcoRN BUTS

LHNERSTY OF TECHROLIGY, SYDNEY

Dear valued ACORMN member,

We are pleased to announce the launch of a new ACORN research project. My
narme is Dr Craig Moore and | am a PhD student at the University of Technology
Sydney and my supervisor is Distinguished Professor Jon Adams.

You have been invited to participate in this study because you are a member of
the ACORN Practice-Based Research Metwork (PERN) database. This research is
aimed at understanding the headache features of those who seek help from
chiropractors. It involves your practice distributing a leaflet containing
background information and a link to an online survey guestionnaire to 10
consecutive patients who have presented with a chief complaint of headache.

Before you decide to confirm your participation in this study, please read the
study participation information below. Once you have read these instructions
please indicate your willingness to participate in the study by replying to this
email by writing the word CONFIRM in the subject bar. If you confirm your
participation in the study, you will soon receive further information about
the recruitment period and survey distribution.

Conditions of Participation
To participate in this important headache study please read the following:

* You are willing to inform 10 consecutive adult patients (>18years) who have
presented with a chief complaint of headache of their study eligibility
(avoiding new patients) at the end of the consultation and will provide each
with a sealed envelope containing the study leaflet and link to the survey.

= You will participate only if your clinic privacy policy allows you to provide
patients with information related to research.

* You are willing to display an Ad size advertiserment in your reception area

informing patients about the study during the recruitment period (this will
be sent to you for display).
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* You will follow guidelines regarding how to inform patients of their study
eligibility to avoid the risk of coercing patients to participate. A short script
will be sent to you for how to introduce the study. This short script will take
less than 2 minutes to read out for each patient you inform.

* You and your staff will avoid asking patients if they have completed the
study survey guestionnaire and will direct patients to email or phone the
research team if they have further questions.

Could you please indicate your willingness to participate in this study by
writing the word CONFIRM in the subject bar in a return email.

If you have concerns about the research please feel free to contact us further.

With sincere thanks,

Dr Craig Moore (Chiropractor) Distinguished Professor lon Adams
Email: s @student.uts.edu.ay  Email: JonAdams@uts.edu.au
Phone: Phone: (02) 95148050

University of Technology Sydney. Level 8, Building 10, 235-253 Jones Street. Ultimo N5W
Australia, 2007 Phone; 02-95148050 Fax: +61 2 95144835
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Appendix 8: Practitioner headache patient interview script

Dear Practitioner

Please follow the script provided below at the conclusion of your consultation with adult
patients (aged between 18-65 years) who have presented on a routine visit (avoid new
patients) with a primary complaint (or co-complaint) of headache and who you believe
have an adequate understanding of English to complete a questionnaire.

Please follow this script for 10 consecutive individual headache patients (not to repeat
patients).

Please provide these patients with the sealed envelope containing the study background
information and link to the online survey when following this practitioner script.

PRACTITIONER SCRIPT

I wish to inform you that you are eligible to participate in a research study. This would
involve completing an online questionnaire that would normally take up to 10 minutes to
complete. The questionnaire asks questions about the characteristics and impact of
headaches in chiropractic patients.

Completing the questionnaire is voluntary and the information you provide is anonymous.
Participating in the survey will have no effect on your care or relationship with us here. | will
not know and do not need to know if you have participated in the study or your answers to
the survey questions.

Inside this sealed envelope is a leaflet fully explaining the survey along with a link to the

online questionnaire should you decide to participate. The findings of this research may
help to improve the management of those with headaches in the future.
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Appendix 9: Ethics approval secondary analysis of ACORN baseline survey

ZUTS

Y G W Dol D07 LD Y
July 21, 2016 Resnarch & Innovaticn

Buiding 1, Loval 14

0 Bou 723 Broacway

WEW 2007 Ausirala
Prof Jon Adams T4 28614 961
Haalth ¥+t 20504 1744
CB10.08.225, UTS Arsnarcn Fhes s o au
Ultirmo NSW 2007 N LIS A

TN SN, PR OO (Ot

Dear Jon,
RE: HREC Approval Granted - UTS HREC ETH16-0474

The Faculty has considered your NilNegligible Risk Declaration Form lor your project Uitied,
“Characieriglics of Australian chiropracions lrealing migraine within a practice-based research network
(PBRN)", and agree your research does not require review from the UTS Human Research Elhics
Committee. Please keep @ copy of your Deciaration form on filg 10 show you have considared rigk.

For tracking purposes, you have been prowided with an ethics apolication number, which is UTS
HREC ETH18.0474.

| also refer you to the AVCC guidenes retaling 1o the slorage of data, which require that data bo kepl
for & minimum of § years afler publicabon of research, Howgver, in NSW, longer reenlion
requirements are required for research on human subjects wilh polential long-lerm effects, research
with leng-tarm enviranmantal effects, or research considered of nabonal of interatonal signilicance,
importance, or conlroversy. If the data kom [his research project falis into one of these calegories,
contact Universily Records for advice on long-lerm rebention.

Yours sincerely,

Production Note:

Signature removed
prior to publication.

Professor Marion Haas

Chairparsen

UTS Humar Rosearch Ethics Commition
- Research & Innovabon Office
Universily of Technology, Sydney

E: Rusnarch. Ethics@uis. odu.au
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Appendix 10

From:

: Ethics approval ACORN practitioner sub-study survey

Research Ethics research.ethics@uts.edu.au

Subject: UTS HREC Letter of Noting - ETH16-0639

Date:
To:

7 July 2016 at 3:51 pm
Craig Moore @student.uts.edu.au, David Sibbritt David.Sibbritt@uts.edu.au, Jon Adams
Jon.Adams@uts.edu.au, Research Ethics research.ethics@uts.edu.au, andrew.leaver@sydney.edu.au

Dear Applicant,

The Faculty has considered your Nil/Negligible Risk Declaration Form for your project titled, "A survey on the management of
headache disorders by Australian chiropractors", and agree your research does not require review from the UTS Human
Research Ethics Committee. Please keep a copy of your Declaration form on file to show you have considered risk.

For tracking purposes, you have been provided with an ethics application number, which is UTS HREC ETH16-0639.

| also refer you to the AVCC guidelines relating to the storage of data, which require that data be kept for a minimum of 5 years
after publication of research. However, in NSW, longer retention requirements are required for research on human subjects with
potential long-term effects, research with long-term environmental effects, or research considered of national or international
significance, importance, or controversy. If the data from this research project falls into one of these categories, contact University
Records for advice on long-term retention.

You should consider this your official letter of noting.
Instructions for saving the declaration form can be downloaded from:

https://staff.uts.edu.au/howdoi/Pages/Researching/Research%20ethics/Human%20research%20ethics/submit-my-human-
research-ethics-application.aspx

To access this application, please follow the URLs below:

* if accessing within the UTS network: https://rm.uts.edu.au

* if accessing outside of UTS network: https:/remote.uts.edu.au, and click on "RM6 - Research Master Enterprise" after logging
in.

If you or anyone connected with this research have any queries please do not hesitate to contact Research.Ethics@uts.edu.au
Yours sincerely,

Professor Marion Haas

Chairperson

UTS Human Research Ethics Committee

C/- Research & Innovation Office

University of Technology, Sydney

E: Research.Ethics@uts.edu.au
https://staff.uts.edu.au/topichub/Pages/Researching/Research%20ethics/Human%20research%20ethics/human-research-
ethics.aspx

PO Box 123, BROADWAY NSW 2007

[Level 14, Building 1, Broadway Campus]

REF: E28
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Appendix 11: Ethics approval ACORN headache patient sub-study

From: Research.Ethics@uts.edu.au
Subject: HREC Approval Granted - ETH18-2196
Date: 14 May 2018 at 2:08 pm
To: Jon.Adams@uts.edu.au, @student.uts.edu.au, Research.Ethics@uts.edu.au

Dear Applicant

Thank you for your response to the Committee's comments for your project titled, "The headache features of chiropractic
headache patients". Your response satisfactorily addresses the concerns and questions raised by the Committee who agreed that
the application now meets the requirements of the NHMRC National Statement on Ethical Conduct in Human Research (2007). |
am pleased to inform you that ethics approval is now granted.

Your approval number is UTS HREC REF NO. ETH18-2196.
Approval will be for a period of five (5) years from the date of this correspondence subject to the provision of annual reports.

Your approval number must be included in all participant material and advertisements. Any advertisements on the UTS Staff
Connect without an approval number will be removed.

Please note that the ethical conduct of research is an on-going process. The National Statement on Ethical Conduct in Research
Involving Humans requires us to obtain a report about the progress of the research, and in particular about any changes to the
research which may have ethical implications. This report form must be completed at least annually from the date of approval,
and at the end of the project (if it takes more than a year). The Ethics Secretariat will contact you when it is time to complete your
first report.

| also refer you to the AVCC guidelines relating to the storage of data, which require that data be kept for a minimum of 5 years
after publication of research. However, in NSW, longer retention requirements are required for research on human subjects with
potential long-term effects, research with long-term environmental effects, or research considered of national or international
significance, importance, or controversy. If the data from this research project falls into one of these categories, contact University
Records for advice on long-term retention.

You should consider this your official letter of approval. If you require a hardcopy please contact Research.Ethics@uts.edu.au.

To access this application, please follow the URLs below:

* if accessing within the UTS network: https://rm.uts.edu.au

* if accessing outside of UTS network: https://remote.uts.edu.au , and click on "RM6 - ResearchMaster Enterprise" after logging
in.

If you have any queries about your ethics approval, or require any amendments to your research in the future, please do not
hesitate to contact Research.Ethics@uts.edu.au.

Yours sincerely,

Associate Professor Beata Bajorek
Chairperson

UTS Human Research Ethics Committee
C/- Research & Innovation Office
University of Technology, Sydney

E: Research.Ethics@uts.edu.au

REF: E38
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Appendix 12: 'The treatment of migraine patients within chiropractic: analysis of a
nationally representative survey of 1869 chiropractors' (published version)

Moare of ol BMC fomplementary ond Aterrothe Modicine (P017) 17:51%
008 L1 TR T 20080 T-J026-F

BMC Complementary and
Alternative Medicine

RESEARCH ARTICLE Open Access

The treatment of migraine patients within L
chiropractic: analysis of a nationally
representative survey of 1869 chiropractors

Crang Maore', Jon Adams', Andrew Leaver’, Rory Lauche' and David Sibbim’

Abstract

Badkgrounc: While the chnical role of manual themmies i migrasne management & unclear, the wie of chiropradtons
fou this conditian is considarabie. The aim of this study is to evaluate the revalence and characteratics of chiropracton
who frequently manage patients with migrine,

Methods: A national cross-sectional suneey of chiropractors collecied information on practitoner characlesstics, clinical
management chatscienstics and pracice semtngs. A secondary analysis was conducted on 1862 respondents who
reparted on their migraine caseload to determine the predictors associated with the frequent managemant of
PotiEnts with Fidgeaine.

Results: A arge proportion of chiopractons repon hanvdng a high migraine caseioad HMC) (= 990; 530%), The
strongest factors predicting a chiropracion having a HMC include the frequent teatment of patients with axial
neck pain (OR =289 95%: 1.8 7.07), thoradic pain (referred/radicular) OR= 252 95%CE 1.58, 3.1} and
non-musculoskeletal disosders (O = 306 95%CE 2,13, 439).

Conclusions: Several practce-sening and dinical management charaCtenstics e assodated with chiopranions managng
a HMIC, These Tindings raite key questions about the therapeulic aporoach o chilopractic migraine management that
dewerves funher ecmination, There £ 3 need for moee primary research 10 asses the approach o headache and migraing
managarment provided by chinopeactars and to understand the peevalenca, burden and comanbidities associated with
milgraine found within chaiopractic patlent populations. This information is vital In helping 1o inform safe, efiective and
coordinated care for migraine sufferers within the wider health systern,

Keywarnds: Chiropractic, Migraine, Headaches, Practice-based research netwerk, Utisation, Manual therapy, Prévalence

Background

Migriine & the seventh leading cawse of years lived with
disability (YLI%) and a commaon newrological disonder [1],
During an attack, migraine symptoms are characteried by
severe, throbbing, unilateral headaches associated with
nausea, vomiting, photophobia andlor phonophobia and
aggravation from physical activity and while less common,
a migraine with aura is further associated with visual, sen-
sory or specch related symiptoms (21 A variety of precipi-
tating factors have been associated with triggering a

" CorEnon e N O I L

"dustiaian Reseach Cerpe in Complementany and Iniegraie Medicne
CARCIING, Liniversty of Toowdlogy Sydney, Level 8, Balding 30, 23525
oy Srrmed, Lo, WO 50T, Avmrsia

Fudl bt 3l dathaar i orrvislion & avaliabie af 1he ered o the aiche

() Blomed Central

migraine attack. Triggers reported mclude weathern sress,
poor or over-sleeping, odours, missng meak and certain
foowks, menses and neck pain [3, 4]

Uncertainty remains regarding the mechanisims associ-
ated with the initiation of migmine pain. Evidence suggests
migraine pain has a central origin involving the cortex and
brainstem {5, 6]. Indirect evidence afso suggests migraine
pain has a peripheral origin whereby peripheral input from
within cervical spine strisctumes causes sensitization of tri-
gemiml nociceptive pathways [7-9]. This may be mose
commasn in sufferers with neck pain and may invohae con.
vergent nockoeptive input via the brigemingd nerve and the
upper cervical afferents to the trigeminal cervical complex
[10=12]. Interpretation of this indirect evidence may have
implications for the role of manual theapies i the

& 1w (il J00 7 Qe deppem Thes anle o dmntasied jrae e per of ihe Crsanes Commaom Ambaman 46
nterrtaonal Losme R oemesoommons o icerses bt ) which perren unresiroed e, derchuobon, gl
eaprOchaETIN i By Mk, Do vi e ST crech na e onigeal srhorlt s the e proede o bk

e C e Cowraimicrn e i, aned ncicsse i Charge weie mace The Ciet v Cosrerois Publb Doman Dt wakes
LT AT e, PO e | 4 appiies ro the clina ma aw Babde m dray anicle, unles, orberese e
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treatment of migraine (13, 14], To date however, clinical
trials to support the effectiveness of manual thevapies, in-
cluding soft tssue therapies, spinal manipulotion and
spinal mobilisation, for the prevention of migraine reraing
lirwitedd, of poor quality and sometimes conflicting [15-17].
Diespite this clinkcal uncertainty, physical therapies, which
may include mamuwl therapies, are reported as the most
frequently used complementary and alterastive therapies
for the management of headaches workdwide (18],
Chiropractors are one of the most common complemen-
tary and alternative medicine (CAM) providers globally
[19-21]. The use of dhirapractc for the treatment of head-
aches appoars to be sybstantial [22-2) with migraine fkely
to be one of the most conmumon headache types chiroprac-
tors manage [25-27], Consequently, there is a need (o better
unclerstand how many chirepractors have a high migraine
ciseloxd and whether this i more commaon bo 4 particular
type of chiropractor. While the trestment of migrame by
chiropractors may be substantial, no rescarch to date has
reparted on how prevalent such treatment is within the pro-
fissdon o the features of those chiroprctom who provide it
In sesponse, this study aimed (o investigate the proportion
of Australian chiropractors with a high migraine caseload;
andd the practitioner charscteriaties, practice characteristics
and dinical management Botors associated with fregquent
mianagement of paticnts with migraine by chiropractors

Methods

The analyses presented in this paper were dravwn from a
questionmatre destributed during receuitment for 3 na-
tional practice-based rescarch network (PBRN) ttled the
Australian Chiropractie Research Network [(ACORN)
project. This pational project is independently designed
and conducted by senior rescarchers ot the Australian
Rescarch Centre in Complementary and  Integrative
Medicine (ARCCIML University of Technology Sydney.
The ACORN 21-item questionnaire cxamining practi-
thoner, practice and chnical management characteristics
was distributed to all registered chiropraciors scross
Australia {approval # 2014000027) [28]. The secondary
analyses sub-study reported in this paper were under-
taken following cthical approval from the Human
Research Ethics Committee of the University of Tech-
nology Sydney (approval # ETH16-0474).

Recruitment and sample

Recruitment for the ACORN PBRMN ocourred through a
profession-wide recruitment strategy conducted From
March through to June 205, An invitation pack was
distributed 1o all registercd Australian chiropractors who
were invited to both complete the basdine ACORN
questionnaire and to consent 1o participate in the
ACORN PBEN project. Distribution was via post (hard
copyl, email (survey link) and at several regional
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prodession-based conferences and was also made avail-
able through the official ACORN webdbe (Survey-
Gizmo™), The invitation pack was similady re-
distributed with four reminders starting 4 weeks after
the initial invitation {281,

A total of 305 chiropractors (43% of the 4634 Austra-
lian chiropractors registered at time of recrtment) com-
pleted the baseline ACORN practitioner questhonndire.
Participants were generally representative of the wider
profession with regards to a number of key indicators
when compared to registered chiropractors identified by
AHPRA  {Australian Health Practitioner Regulation
Agency) at the time of recruitment [29] ncluding age
{j =0.065) and gender (p = 0.634). While the ACORN
bascline sample is also generally representative of the
wider chiropractic population regarding practice locatéon,
we found slight differences in terms of the distribution by
location with the gquestionnaire sample slightly over
represented by chimopractors from South Australia. the
Australian Capital Territory, Tasmania and the Morthern
Territory (< 001) 28],

Instrumant

The ACORN guestisnnaire collected information across
three key domains (see Additional file 1). The firg was
practitioner characteristics (age, gender, education. pro-
fessional qualifications and memberships in professional
associitions, years in private practice and professional
roles in educatbon. research and other professional
areash. The second domain was practice characteristics
{average patient care hours, number of weekly patient
visies, place, number and wpe of practice locatlon(s),
types of health professionals working in the chiroprac-
tor's practice location, professional referral relationships
and wse of diagnostic imaging and electronic records),
The third domain was clinical management characteris-
tics where all response categories were on a four-point
Likert frequency scale (‘never] ‘rarely] sometimes’ or
‘often’). This domain was divided into five sub-sections
incleding frequency with which chiropractors discuss
listed aspects of health promotion in their care plans;
treat patients presenting with a mnge of listed condl-
tions; treat patient subgroups and wtilise listed treatment
methods and interventions.

Statistical analyses

Statistical analyses were conductod using statistical soft-
ware Staga 131 and SP55 X210 on those chiropracors
who provided an answer to the question on how often
they treat patlents with migraine (i = 1869 93.2% of all
questionnaire respondents). The dependent variable was
the frequency of treatment of patients with migraine
‘never; ‘rarely, sometimes’ or ‘often) which was dichoto-
mized into those who treat patients with migraine “often’



Moare et al. BMC Complementary ond Allermothe Modine (20171 17519

and those who treat paticnts with migraime “less often’
{represented by the “never. ‘rarely” and ‘sometimes’ re-
sponses), Data are presented as means and standard de-
viations, or absolute and relative frequencies.

The bivariate pswociations between all survey items
and the outcome varlables were firstly explored using
Student’s t-test or chi-square tests, where applicable, [n-
dependent predictors af frequency of treating patsents
with migraine were identificd using mudgple logistic
regression amabysis. ACORN survey items with associa-
tions from the bivariate analses (p =0.25) were included
in the regression model. A backward stepwise procedure
emploving a likelihood ratio tesd was chosen o deter-
mine the independent predictors of chiropractors whao
treat patients with migraine ‘ofien’. Statstical agnili-
cance was st at g0 U5, Odds raties were reported with
95% confidence intervals.

Results
Of the 1869 chiropractors, 2% were male with a mean
(S0 age of 42,1 (12.1) years and most had a Bachelor or
Master's degree qualifications (96%). Participants had
waorked for an average of 158 (11.3) years in practice
and worked an average of 273 (126} patient care hours
eoch week, The majority of chiropraciors reported man-
aging patients with migraine ‘often’ (r =990 53.0%).
Fewer participants reported managing patients with mi-
graine ‘sometimes” (# = 765 40L9%) and only a small pes-
ceniage  reported managing  padents  with migraine
‘rarely’ (it = 106; 5.7%) or "never” (7 = & 04%)
Chiropractors with o high migraine caseload (Coften’
group) were more often older (p =0.001), had maore
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years in practice (g < 0,001 ), worked a greater number of
patient-care hours per week (p <0001} and reported a
greater number of patiemt visits per week (p <0,001)
than those chiropractors with a lower migraine caseload
(Table 1), The practice sctting of chiropractors with o
high migraine caselosd was more often rural (p = 0.017)
and they less often shared their practice location with a
GP (p =0.046) or psychologist/counsellor (p = 0.0:43)
while more often had a referral relationship with an oc-
cupational therapist (p = 0016), podiatrist (p=0016)
andior exercise physiologist (p = 0.031). Additionally,
these chiropraciors more often used imaging in their
practice (p <0001 but les often had disgnostic ultra-
soind on site (g = 0008} than those chiropractors with a
bower migraine caseload (Table 2),

Tabe 3 displays the clinical management charactenstics
of chiropractors with a high migraine caseload. The clin-
ical management plans of chiropractors with a high
migrane cascload more often included advice on dict/nu-
trition (p < O000), smoking/drgefaleohol (p < 0001,
plysical activity (p = 0.005), sccupational health and safety
{pr < 0000, pam counselling (o< 0001}, nutritional supple-
ments (p <0001 and medications (induding for painsin-
Hammation) (p< Q001 than these chropracon who les
often managed paticnts with migraine, [n addition, those
chiropractors with 2 high migraine caseload more often
treatesd paticnts presenting with neck. thoracc and low back
pain, upper amd bwer Bmb disosders, pestural dsordess, de-
generative conditions fall p <0007}, nen-musculoskeletal
conditions (p< 00011 other beadache disorders (exchuding
migrame) induding cervicogenic and tension type head-
aches (p < (0L} and spine health maintenance/prevention

Table 1 Cwstribution of practitorer chamcteristics aonoss fegueency of peactitioned teating patlents with magraine
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Treat patierts with megrame

heearrarekyd Dften el
wEmatione in = G
In =879
A i years frmean £ i) 4132117 4304 133 {3
Cevills
mzle v ) S3) E0T) A2 (634) 0237
Fereuse n () B 1A} el (G
CrualFication n {5
Crgorria r (0 X023 (L1 ara
Aadvanc ed dipicma n (e L Si0Al
Rathelor (% A 34 (3500
Choctioe of Chisapeactic B (%) 245 {110 o6 3000
Miamers n (546 258 330 4 (3141
Pl {%5) SiLK & {0e5)
Viears in pracTice {mean & &0 L9 0 gz 116 <0001
Parier caie hour Aok trean 4 o Miw 112 N0 8 (0t c 00
Patisr vig] shwesd mean = 56 7R £ 538 55 = 502 <000
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Exerzime physidogist 10 {1m 17 [(er3 Litirg
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Swrfsce slpctrarmyogeapty GERGE k4 MEL 0081
Dasgrastic uieasesing 35 14 19115 0008
Thesmagraghy LAEg1] HEs 06

(pe00M) than chiropractors with a lower magraine cose-
Inad. In addition, they were moee likely to eat pregnant
women (g < 000), athietes/sports people {p < 0001}, Abo-
riginal and Toeres Stralt [slander poople (ATSI) (p < 0012),
patients with work injuries (0 < 0001) and traffic injuries (p
< (001}, paticnts from non-English speaking ethnic groups
{p « DB5), peopbe receiving post-surgical rehabilitation (p
<0001}, and younger and older patients (all pr<0.001)
than those chiropractors with a lower migraine caseload.
The treatment techniques/methods more often wsed by
chiropractors with a high migraine caseload were high
velocity, low amplitude {HVLA) spinal manipulation (p =
0023}, drop-piece techniques (p = 0.015), sacro-oocipital
techniques (p <UD}, instrument adjusting (p = 0001),
biophysics {p = 00400, applied kinesiology (p=0001),
functional neurology (g < 0U001), dry needling (@ = 0.006),

336

heatieryotherapy (g = Q0Z), arthotics (p < 0001) and ex-
tremity joint manipulation methods (p < O001).

Logistic regression analysis identified 2 range of EBctors
independently associated with the Ekellhood of a chire-
practor having a high migrzine caseload, These factors
included the chirepractor often discussing medications
with their patients {including for pain/infammation)
(OR = L.35; 93%C1: 109, 221), treating patients with
neck pain {axial) (OR = 28% 95%C]: 1.8 707) neck
pain (referred/radicular) (OR = 1LES 95%C1: 1.28, 277),
thoracic pain  (referred/radicular) (OR = 252; 95%C1;
158, 321}, low back pain {referred/radicular) (OR = L.78;
95%CL: 1.11, 2.85), upper limb musculoskeletal disorders
(shoulder, clbow, wrist, hand) {OR = 1L67: 95%CI: 1.20,
231}, providing spinal health maintenance/prevention
(OR=15% 95%CE 11X 2325), reating non-
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musculoskeletal disorders (OR = 306; 95%C1: 213, £.39),
treating athletes/sports prople (OR =165 95%C1: 122,
2.23), employving functional neurology methods in their
patient management (OR = Lok 95%CE 102, 261) and
less often having a psychologist/counsellor located in the
same practice as the chiropractor (OF =0.53; 95%C:
0,34, 0.86) (Table 4),

Discussion

Prevalence of migraine management

Chur study found a birge proportion of Auwstralian chiro-
practors report managing a high migraine cascload. This
appears to suppont previous studbes which have kdentified
2 high prevalence of headache in chiropractic patient pop-
ulations (4.6% - 154%) [30-32| and a high prevalence of
chiropractic use within the gencral migraine population
{10P—-29%) [23, 25, 26, 33]. The high use of chiropractors
by those with migraine would suggest these providers are
likely 1o be addressing some of the healthcare needs of this

populstion and raises several questions for further
research enguiry.

For instanoe, there is a neod to better undemtand all of
the relevant patient management approaches included
within chiropractic migraine management and whether
these approsches vary from those reported in routine
Anstralian chiropractic practice which fvours spinal
manipulation. soft tissue therapy and exercise prescrip-
ton [#4]|. For instance, while management of public
health and lifestyle factors, have heen captured in recent
chiroprmctic workloroe dota [35, 36] there has been no
detatled examination on how these spects of patient
management  are utilised  in the management of
migraine, For example, litle is known about the role chi-
ropractors play in patient education regarding migraine
triggers associoted with diet, fatigue and stress or
improving headache-related coping skills and pain man-
agement. While more high quality research is still
needed to assess the effectiveness of individual manusl
therapies for the trestment of migraine, understanding

Table 4 Loghitc regression cunput Fof Chiropeacion that treal migraeng oltén compared 10 nevarTaehy Sometimes
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the use of these management approaches by chiroprac-
tors and their influence on migraine health outcomes,
both individually and synergistically, may prove helpiul
in the design of future clinical trisds that alm (o assess
the overall effectiveness of chiropractic migraine man-
agement. Chiropractic clinbcal rials have yet to incorp-
orate any multimodal aspects of chiropractic care that
may influence underlying migraine mechanisms and
have been limited to the assessment of unimodal manual
therapy interventions for which headache treatment
guidelines report only weak evidence or level (1l recom-
mendations [37, 38].

Factors associated with high migraine caseload

Ohur analyses did not identify any practitioner chamcter-
istics {practitioner age, gender or place of cduction)
that were associated with a high migraine caselood,
supgesting that a broad cross-section of the Australian
chiropractors are frequenty managing those with mi-
graine. Mowever, our rescarch  highlights  several
practice-selting and clinical management characteristics
associated with chiropractors managing a high migrine
caseload and which raise valuable questions about the
therapeutic or philosophical appraches that may be
comimon to chiropractic migralne management.

Our study found chiropractors with a high migraine
casehoad were associsted with treating spine regions {cer-
vical, thorack and hanbar) including referrod and radicular
spinge symploms associated with noxigus stimulstion of
nerve encdings and direct nerve oot compression mespect-
ively [39], as well as treatiing upper limb disorders. Previous
studies report manual therapics, particulardy manipulative
thersples, to be the most common thempes ulilisd by
chiropractors when treating the spine and upper mb (34,
40-43). Spinal manipubation in partiular is reported to be
the most popular treatment modality utlised by Australian
chiropractors [35] and the oaly therapeutic modality to be
evaluated by the profession for the treatment of migraine
[15]. While unclear from owr Gndings directly, these assock-
ations may suggest 3 greater preference for the use of man-
ual therapies when compared to the use of cthor thermpies
amangst chiropractors with 2 high migraine  caselogd,
iore research i= needed to assess the use of other thera-
peatic approsches that maoy also fall within the scope of
chiropractors in ther management of migraine. This could
inchide the use of relaxation methods, herbs, minerals,
supplements and physical therapies as identified within
non-pharmaceutical migraine treatment  guidelines  [37,
48], Maore rescarch b b peeded to understand the
clinical circumstances within which chiropractors decide
to refer patients with migraine to other healthcare pro-
viders for management and treatmoent that is outside their
scope of practice.
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Our analyses identified chiropractors with a high mi-
graine caseload as more likely to provide treatment of
patients with non-musculoskeletal conditions. While mi-
graine ltsell & classified as a neurological disorder, the
clagsfication of migraine as a non-musculodkeletal con.
dition is less strabght forward when considenng evidence
of an association with neck pain and the potential role
of neck pain in migraine pathophysiology [10, 11, 47,
48). However, the trestment of 3 mumber of non-
musculoskeletal conditions with manual therapies by
chiropractors is controversial, [49, 50] not least because
of the significant methodological lmitations in refated
clinical trials [51, 52] and concerns raised about the lack
of biclogical plawsibility 1o support how manual thesap-
s, such as spinal manipulative therapy (SMT). might
influence the underlying pathophysiology of these condi-
tions [53). On the other hand, higher headache disability
and chronicity is more common amongst those who
seck complementary medicine including chiropractic
[23, 54} and this is associated with greater levels of anx-
ety and depression [55, 56]. With the Interest by some
chiropractors towand improving overall patient health,
including mental and emotional wel-being [35, 57, 58],
more research (s needed o understand whether the
assocution with treatment of patients  with  pon-
musculoskeletal conditions may relate to care that i
aimed to assist in the management of common migraine
comaebidities, such a5 anxiety and depression, or towagd
the management of non-musculoskeletal  conditions
unrelated to migraine.

Our study dso found chiropractors with a high migraine
caseload are assoclaied with providing spinal health main-
tenance and prevention. While there @ limited reseanch to
bdentify o universal evidence-based definition of chiropeac-
tic maintenance care [59, 60, the role of preventative care
is well recognised within healthcare settings inchuding for
the prevention of migraine [61], which often presents as o
chronic or recurring condition |62, 63). As such, the need
ter hidp sulferers through ongoing suppost, advice or treat
ment meay be clinically indbcated under 3 prevention para-
digm, While ongoing SMT may be 3 popadar component
of chiropractic prevention 64, 65, more research is
needed to understand all of the therapeutic modalitios and
approaches wtilised under this therapeutic paradigm. With
few dlinical irials having nduded sufficient bong-term
follow-up 0 assess the benefits of chiropractic spinal
health paintenance and prevention, mo rolust concdusions
can be yet made about the long-term outcomes assockted
with this approach te care both for the management of
conditions associated with the spine or the effect this type
of care may have on those with migraine.

Qur analyses identiied chiropractors with a high mi-
graine cascload as more likely to not have a psychologist/
counsellor practicing at the same practice location. While
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pevchobogists can be a key healthowre provider for those
with headache [38, 65, 67] it may be difficult to explain
why chiropractors with a high migraine casdoad are less
Tikely to practice slongsde psychologists. Possihbe explana-
tiong may be the potential influence of exiging incentives
for greater collaborstion and therefore proximity betwesn
psvchologists and other healthcare providers [68] or the
possibility that chiropractors who often manage migralne
may have a more independent therapeutic approach to the
management of psychobogical aspects of patient health [69]
suggesting less proximity reflects less inter-disciplinary col-
laboration with psychologists when managing this patient
populition, Allernathely, this could simply reflect a more
general trend for Australian psychologists o work in inde-
pendent private practice settings [70].

The sssocistion with discussing medications {(including
for pain/inflammation) by chiropractors whe ofternn man-
age migraine raises valuable questions about the nature
of these patient discussions. These discussions may re-
flect the practitboners aim Lo assist migrame paticnts 1o
munage thicir health ‘withowd e wse of doigs or sargery)
a defining therapeutic and philosophical approach (o pa-
tient care epcouraged by chiropractic political bodies
[71, 73] promoting bewer health without an unnecessary
dependence on medications, These discussions may also
reflect patient’s raising concerns o dissatisfaction with
migraine medications, a finding that has been reported
a5 & key predictor for the use of complementary medi-
cine Including chiropractic for this patent population
|73, 74]. Ax a result, discussing curfent and previous mi-
graine medications may be more commaon place inside
consultations with migraine patients. More research Is
necded to understand the nature of discussions negard-
ing nigraine medications and whether these discussions
extend beyond the normal documentation of current
and previous treatments for 4 presenting complaint as
cxpected for registered chiropractors under regalatory
gubdelines [75].

Limitations

Oher seeondary analysis of the ACORN cross-sectional sur-
vey provides an opportunity to answer 4 nuember of ques-
tions and identify further pertinent questions for fetare
enquiry regarding  chimopractic  migrine  management.
Drawing strong conclusions from our rescarch may be lim-
ited due to our analysis being secondary and the quality
amd fit of existing data to our reseanch. Ax such, i cannot
be concluded that the assochtions drawn from this second-
ary analysis are unique to the management of migraine pa-
thents. Our findings rely on practitioners understanding the
classification criteria for migrine hesdache and the retro-
spective recall of practitioners when answering the orginal
ACORN questionnaire. The Likent categorics provided in
the ACORN questionnaire (never, ‘rardy, 'sometimes,
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‘often) for the frequency of migraine management ane akso
subject to practitioner mterpretation of these terms. There
would alse be o risk of selection bias if the features of the
praciitioners responding to the ACORN survey are less
than representative of the wider profession. Whike the awo-
clations  repocted from our secondary anddvsis of the
ACORN  cross-sectional  surwy  are  prelminary, the
findings nevertheless are valuable in helping w peserate
hypotheses (o further explone the management and cffect-
verwss of beadache and migraine management by
chiropractors.

Conclusions

Migraine appears to be a significant component of chiro-
practic caseload. There s a need for more high-gquality
research to better understand how chiropractors manage
this patient population and to understand the preva.
lence, burden and comorbidities assoclated with mi-
graine patients who seck help from these providers.
Such information i important in helping to inform safe,
effective and coordinated care for migraine sufferers
within the wider health systena.

Additional file

[ Agdidanal Me 1 ACDEN nationgl ey uetiormalne POF T8 i ]

Abbrevistions

ACORN: Ausorahes Chrogeadie Bloirch Metwads RACCINE Aoy alan
Rejearch Cening in Complenentary and Inkegeathe: Medicine

ATSE Aborgknal and Torres Srst Daengdie HYVLA: High Valaony Low
Aryphiade MR Migrets ledrands ingng PR Practcs-faded Reisino
Wetwort; SEMG: Serface Bermormynganhy: SAT 3pi nal Maniplaiay
Theerany YLDS: Fears Lhvend withs Dby

etiLs
Threds cru BN Wvor il I 10 Tl The (ISFDEACRGRT Associaniom of Alarals
foi- ther financ bl wpport Joe the ADDEN FERA] Tre roisasch: feposted s thic
e i e e mngen Wbty oF (e Jalon aned feflerts e ndepender
deay ad ahplarship af The aahon e The Bahar with to
acknowiedge and thank the Australian chropractons who participatnd in hi
iy

Funding

The ACORN project & linded by the O ppwaceons Apsociaton of Ausindia
The lunding socece had no nffuerce s the gevign of the Dudy and
collection, sralvsn snd Interetstion of dasa and In writing the manascnips
Craky Moten hai secshaed 8 PR 5 holriFin fiom: ibe oo i
Asanciston of Auvsinll howsser B wholerh i dosy rof e vtk selaled
1 T paget

Avaiakiliny of data and maceriat
Thee Gty gereited doring dndfor inshed duing The durent oy ios
ealable from the coreiponding author on ieonable gt

Authors” contibutions

Demgrsd the anudy 10, D95 Colecied She datal 38, 0 Arafveed fhe et PL
CAL ermpreted i clata O LA, D5 AL AL Whate the Ting drals OO0
Criticaly revised Se ranuiceipn. and sproved the fnal vertion T 30 D8,
AL RL



Moare ot al. BMC Complementary ond Altermothe Medeine (20171 17519

The A0ORN PERM hin been apgmived by the UTS Hurman Sty Conmistes
(apgweasl WIO1-AM0IT], AN particiace provieted wiitier isfarmed tenre

Consent for publication
e ppoig e

Coampeting bntesests
The auiers deciars thal They Funs o SOmpeoing inlenests,

Publisher's Note
Springer Mafure rermaing el wikh megand o jetadstonal dalmi in
puild riggn, arad inguin | affiisgony,

Author detads

gt Ressad Corme in COmpismantary snd inlegrative Medcre
CARCORG, Linbversty of Tadwology . Ll B, Buldieg M0, J35-251
Jores St Uimay, MW 2007, Ausrai. of Heatth Scisnce.
vty of Sytoey, Sydvsy dupmiala

Received: 11 June 2017 Acoepoed: 23 Mowsmbser 2017
Iruibdisked ondine: 14 December 2017

Referentes,
U veE T Flaohat AL Highad M, Lass B Mol C Bl M Snitayid K.
Salormon WA, Abdafla & Abewans . Years breedi wath distalisg (YLD for 1600
el of 39 demet and wgursss. 195020800 & yssemads an il Tor
the giokal burden of dhunse siudy XML Lancet 3013380014308
Hnacache Camficaron Commeriee of the inemationa Headache 5 The
tmrational ceaficaton of Peaiache dnoen, Sed edeon [becs wnion)
Cephalaiga, X L0 M0008
s s-Rothoc K O, Koy W, Rothipek | An aralysis of magare ggen o
s e barsied pops o, Feadache. X050 386 M,
4 Eriran L Tre i gen o preciaiasts of (e soute migeane altck
Cephaulga 00727356202
Lamber o The lack of periphenl pethology in migisine hesdache:
raclacke <R
mqmulrmmnmmmmma
i mi didgia, MR ITN427 5
W muﬂwmmwmmmmw
Hemdacke, SIS0 1a
Bartsch T. Migeaing and dre neck o imighits Som bus dats Com Pain
Heackache Reg JO0GR191-6
% FesdnderdednPefon O Matelsse P, Canirem A, Cuadindo M,
Arench-Hhiekan L Parja | Genesiced neci-thoulder inpeisiges i
chigaid e ype headache and unilieg meginene siteised By
e i smaRity woogaoticd maps of e tupesius masde
Cephddga JO0e, 0075,
Flgpndan L Chawes 1T, Cavviing OF, Gongabees WC, Casminn B0R Dach 1,
Eegal ME, Beunuar{wosal O Meck pain deabdty i selsted o the Diegquency
of PTG Al & ORahAB0ond oy, Headadie. 20805411 253 M)
Aghana &, Beritien L Lynghery AL, Lipion B Hagheva M, Jevsen B
Pereslerae of neck painin migmane and tensen-ype heudache: a
pecutition Rudy. Caphsakga ANEI50-9
o §, Caltoun A, Kshn X, Mane L Flekel A Precicton of dashiisy »
AUy sefernae] 10 3 Teriady CRnic: Aol pain, Teadache chaadiesnds,
ot Lo Dehn s, Headache, 0GR SI3-6
Win L Mowas M, Van Qostersnjch L Boussel N, De Kooning W, iderans
W, Matic M, Teeatmen of condral senaiization in pasests with
‘uresplaired” cheonic pain: what options do se hawe? Expert Ogn
Pharrnacaiher. 2041121080 098
R L Van Houdenhiee B, Dosierding A, Redegoaion of centigl
sETRiiration in patents with misosieshsietal pan: appicaton of pan
ey ok i ool ey pracsce. Mo Thee, 20005513541,
Chabil A, Tuchi I, Fugell M, Mol B 00 Migene: 3 W@eenmg
v | Headache P 201112420 83,
Posadahi P, bt E Sl rraipulisionns for he bedlrest of gt &
Eriternatic iedew of iandomed chnecal tidh. Cephaliiga 2081315040
Brarn B Dhrcamaded M, Durankms 8, Marites M, Poles & Fuegg & Sk
L Widan B Weite £ Evicersc -t guithdlives o the chenpiacic
treutmet of sty with heatlache: | Manin Pyasd Ther 201138572.89,

341

2,

Page % af 10

W LiRing the Burderdm i vewmon hivientmeenial_f

wim_atlas_headache dimnder pdffs] , Acoecied 1 Row 017
Jeedet AW, S T T 2008 preadence of CRROMRCRC W i the LG
s popuiation. | Marig Physich Ther. 3012202808

Thanmas KL Richold P, Cobawan P Lse ot operfinge on
comgiementany mediee In Engliad: 3 popalition hased suney.
Complernant Ther Med 200053211

O CF, [0 4, Bocleker G, Sewart-Seeran 5 Ue of otteopathic or
ot snicet aTong pedple adh. batk pair 3 LIK popa lation ey,
Heith & soiel care in The Communty, X412 34571

Bacven 0, Boveio B Femander-Casmana R doham P Eson § reen
Crageadic ie Ausiiaia -3 sivey of e ganil Dl (RapreTic Rumal
of dardnaba Kt SR

. Knmoerien B Ceande 58 Azech i, Lundgvat C, Ruissll ME fragemen|
“iof prinary cheonic headache in the- oenieal

st the Akvehie sy
of cheond Beadache. § Heackidhe Pan, 30121301520

Crgradet 4, Schulsr B, Fevnann &, Hagretie W, hend W, Kogl 8,
Schut-Holer 5 Wilich SN Berghiler A Uve of complemedary medidee in
patents with cheonic pan. Ewr | inege Med A05593-2

. Wl BE, Retich S8, Ruetney C, Phillgn. RS, cCanthy B, Complementary

and s native mechcine w srong aduity Wi mgEneuieuee
Peadaches, Headache. 331158 BT,

Sanderon IC Devine B Lipton RE Biousdes LW vaon 3. Blumended AM,
Gachlay FL Buser D, Sl ST Hembaoher-srted ot mncurce
W | O el e OO R RS Sh CinaTries. | Wewol
Neross Feeduiary, 20358130517

L Mhre 5 Sen i D, kel |, A& rticald v of mansal (Peingy uee foi

Adarms I, S A, Moors O, Amorir-Woods L Bbbatt [ Lilsbiaheg
i ACCHEN Fatnal Paciimone Tutibee Srieget jo nedes
prafdionen 0 & Mewond Pradice Saned Reeanch Heteork 1 Manig
Fhol Thes. X16C35 550000

Chinsgractc marant ok 2004, hapatiwwminooraiBowd o sl
Abcue-Pe-Hoant S atiinsmps. Acorysed: | how 207,

Fudiraiesn § Plese CF Tulder M, Asence] W CnsopacTii palents ¥
the Metheands 2 desriotve shady, Fidann Piysol Thee 20002335741
Aacisan P, Sursmiany of the J000 ACA profescnal survey o chiiigract;
pracsce. § Am Chino Awn, 000 3807-30

Feee I Bosela 1 FempdirLarrnimng B Baon 5. Gatharn PL Geenr H
Commmetcharat it io and perceptior ol dhssgracis sl chinpects
St ) AL reL free 3 Guld-secitedd iy, | RNl eyl
Ther 20143701935,

. Bagdl WE, Senang 0, Resd M, Ligeon BB, Creonkc migiaess in the

pogiation bodan, diagnons, &nd SUgaCtion with Yeement
Moardingy. JO0ET LG5R-t

Olipbers W, Frondcnd £, denkied H Chimprad £ deatment spomaches: fo
agiral muacusesloul ceodtors: § os-sciandl v Chenps M
Thesp, M1E1193

| At ), Laache B, Peng W, Seel A Mocee T, Ameria-Weods LG, Sl 0

Aowerklovo sorey of Basialian chisgneic e profle s practice
Trsturss; of & satiorudy reprewntative sample of 2000 chimpracion. B0
Corrgiamens A Ml M7

Maonat Heatt Wordnee Culases mmmm nd bot!
bt v G vt B it At et L 5
I',Iuﬂpmmuipd A-qm 39 Mo 2002,

Sahiedhi F_ ool F, Prackangann By P L Gudenti V. Bono G Pressl L
Alemaradi N Antoniad FFanciilacd Ak ol ol Rl tpadsican o
Pesdaches 2002 bl wiaion, | Hesdiohe Pa 200210 -0
Camplel §, Porsien [, el £ Bviderce-biried quidefings: fov magrire headuche:
borupdoral and ghysical esrmenii. US beaclche Corortiue, 20001123
Beorpchik 1 Ovsthe defisons and plyvclogy of Back pain, refered pain,
andl radeular sy Padn JO0R14 74T

Catemo 1, Maclemnid 00 Gross &3, Walion O Santgada AL Tneatmens
poferercel arsergnt phyicdl theaprit a0d chimpracton for the
el O ek [ et OF 0 | ALEUBGNR Gy (o M
Thesap 20bEIR1T.

Prigees M, Folar HBonito ALAn epademicione survey of shoides pain
PR Ao i Aulrals | Py The, SO00E2 10017
e che e A che Vit DWW, Pocl LWL Schuiles W, de Zoete A, Bousss LM,
Wararce i ol testmers ol nosspecific low back pain betwesen




Moare et ol BME Complementary ond Alterrothe Medeine (201717519

D 0y SR, il e and Chedgaenne s | N
Pyl Then, 2005210818,
ShiMandy &, Moskivs W, M.Iru L Dy nmkumﬂ

oof Lpper spshec } Narip
Prysicd Thas am.!r b 54,
sgland 5 Sibendein 50y Frollag F, Dodsch O, Argo® €, shman E
Eaiidence-bated guceine updste NSAD: and olhed comple mentary
TS 16 S0RoF miiale prevento i adulls Mey gy
ot R
Forguhein 1, Dereerapoet W, Made G Worthingion |, Aukd W, Ot 34
st | Becker Wi Canuchen headache uncery gosdeine I migring
rnpiiangs Can § Rauesl 31 MINRRRSE-550,
i Wi Findly T, Moge/C, Sooi B, Pl C Toonewd PG ine for prmun?
e v pecmen of e i s Can Fars Phyacan, XES 16005
Calamde E, Hidalgo 1, G-l & Ricevilsdemorcs £ rigger poiat
easalion i eigralee petenay a0 e tion of peiphesd sestiion
i) 10 g podapoation? bu | el 200011363,
Fesreder-de-bepFafus O, Cusdeadty M, Pars | Myofascal Trigoe ponts,
oeck miohiigy and foread head posiue in urdater d migaine, Cephalaigia
SO 06 - R
Hrary K. A il gppranal of evidencs and seuments wed by Austraan
mxﬂhmlmmmmwmm

t.rlll B Gty A Chirogracic claim i the Enginhapeaing workl 8.2
e L MGRIT56-H

. Feeaocn L M ), Ohogwaciic dirionis b minagesert of nos
MM1mnMHMLWML
RIS

Ol . Voo A, Coutl B, Horedt G, Daile A, 5ok e P ieicd
efectiveness of marwl Thecpy ot the manaprmen] of munouiodeseal
e rocrmuE ok © S TR revioy ad W of UK
eadence 1epo. Chimpe Man. Themn 2014281

N TR, Mosgan L, WaeRr LH, Geeene L Ao spigemiptosical
ewdingon of the subheabon tonsuct wiesg Hilfs eiteds of
casaiion, Cempr Orieopat. 20001713,

Mren ME, Sig B Hobowd KA influence of family peycsisne and
Feaipliacter Frstory on migring-relsed healih core ushanon Headache.
Fol

Uity B fisd DC, Send 0, Foland 5, Reed M. EcamvaBon of wnner
Ty readt MTHING P o with episod FrigEnE Rl of the
Asremrican migrane prevalivor aod previrson BMPIYS Sady Fnadache
ARSI M- 10,

Larshi-Miret M, Radat £, Choutard M+, Luces O Arodety and degeeion
asockied wih migane nilienge on migaee b didbibey ad
ey ol 1ie; rd Arupe migrene mangement, Pain 05§ 1R15- 38
Dotz WADH Wheist VWV, Fvahacagh L Mt [ Coridnssus [evinieatmongy for
sisges of cane: i, chronie, wmourmend, and selines J§ Banis Physiol The
MOk ati )

M £, Schnricet M, Doty P, Gltboton B, Bilinger L2, Bev paciioss
imommendatio for chmogractc dane for older adubis seadts of 8
cormmrran proes. | Manip Physiol Thet 20903346471

sl C SChnecier ML bvans W, Readwood D Corrsmas profets 1o
Seudliy) 4 BAT-eRCHoE SOCRE Of The B0 of ChiSianic L in
Maath Prometion, desse prevecsion, ard sefned | Manip Physsol
Thae. 20 23555407,
Leboeud-rde ek L Ml
o T CProoe Dieae 200 1.

e e wwha do v

. Gensng [ Wansdk AR Reed ML Buse DG, Vaon %, Liptan P Cod and

pretfickin of ik produdihve Tive in chaonic migrlne and epeodc

migrane: sl froim the Ameticen megrane ewaknoe and reeanion

AP shudy Ve Eeskh 201215308

Lt M feonedc Burden soad ool chinnk sigraice Cur Pain

Hraclache Fep J01418383.

Sene [, Manark A, Seaang O Heed M, Yaron & Turiedl C Upton B Seadache

irmpact of cheonie wnd e mgriing: iy from thee Arvences
e a Sy, Headabe 21250317

&mk.ﬁquprhmandmud&mrnﬂmmd

et o FEn e of 173 ghirppralias, Marssnande Cine parl | Mang

Pyakal Thin, J00023:1 -8

Jwmion JH Supen B Mentersnooe e bowand 4 ghobel desiptaon, The

mdnmmmhmm;&m

342

&l

.

Tk

. WL ety wonkd mepot. et L

. Code of conduct for chiropracion
Caders quadeleet Code-of ond

Page 108 af 10

Vil (i, Semithiveraen T, Pergien DR, Mol A Borss gwineiples el
sechrin e of oognllhve-Sehaviond Seeapies for Comirbed
ayrreRermy atnng headsthe patienm. Meadpehe J000AEAN %10
Seratavriet T8, Maineh 8, Pevdn DL HesdiFe chisnbiatioer Woseniig
and berarviord manag of pomorisd o £ and aroety o

Ftialadhee. JOREAENAS 50

By Aove 10 Mert) Veaimond. Sapeee el giv i ratned’
Acuesstd 2 Now 6T,

muidnmmw-mu How ghinggeamos Bk il prae

Ehe sianvey of reszh A ehligp Lorminari in

MeSing, POGLES2-8

Saokes [, Myt L sy BFS, Grea &, Tre Sumralen pavdhology

weorkforce 3 anatonal profle of echologits i wlied

Wniepeniden private feactice. Ausd Papdhol. o5 TE-88.

HDOUR T CHACET0L ESOCURN OF AL THIE. e

chimgras i -l Ancemed X

M 3017,

o in

geutidsiqun
O 300 NN fraipdf. Accessed 39 Nmml?
i Prrber 5, Tang W, Somani 5 Kaebin E Do M Grogs M. O C, Batmageda
£ fwrsry 00 e U of comple maeniany and sl malive mediine amang
patEnls with headaclwe syrdnomes Cegphisaige, 200232 395-400
Gl . Ehiwaney R Schwentdt T, Moy &, Loty £ Whertasi T Bt 5. Hariliall ¥,
Fusit G, Jiwex £ Une 6l som plevssiriany s sheiruathe mediclio in pathenin.
Sulfering oo ot iy hesaha he discr ders. Lephusldgia 200025 L068- TR

Tetpy S hinopeactichoged
it Acomied X hav JOIF,

Submit your next mamescript to Biohed Central
andd wee will help you at every stepx

W J0Ep pre SURRISEION inguites

* Cnr welpuies (ool el yoia i3 find e ment el ewsl jcuims
& W O Oase round T (o T SUTRHT

* Corvenient onlne sabmiteon

* Tharough peer revew

# inclsion in Pubbdesd snd all majer ndesng sersce

= Maimurs s tilny for your rssanch

Saibemit

FOUR Franuscript o
iy I PGRTTIr A 0TV St O el Ceral




Appendix 13: 'The management of common recurrent headaches by chiropractors: a
descriptive analysis of a nationally representative survey' (published version)
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The management of common recurrent e
headaches by chiropractors: a descriptive

analysis of a nationally representative

survey

Craig Mﬂo{e"{}, Andnew Leaver, David Sibritt! and Jon Adams’

Abstract

Background: Headsche management is common within chiropractic clircal sentings; howewer, itk is yet knoawn
about how this provider group manage headache sufferers. The am of this study s to epaort on the prevalence of
headache patients found within soutine chiropracic practice and [0 assess how chiropiactons approach key aspects
al headache management applicable to peimary care settings.

Methods: A 31-itemn cross-sectionsl survey was distributed 1o a national sample of chirepractors (n = 1050 to repant
on practifioner approach 10 keadache diagnosls, imterdisciplinary collaboration, treatment and culcome assessment af
headache patents who present with recurnent headache dsorders.

Results: The sunvey attracied a response rate of 3696 [ = 381). One in five new patients present 1o Chiropeactors with a
chaed complain of headache. The magarity of chiropracions provide headache dagnosis for common prrimarny (84 5%)
and secondary (904%) headaches wing formal headache cassdication omesa, intendisdplinary referal for haadache
management was most aften with CAM providers Sollowed by GPs. Advice on headache tiggers, stress management,
'.:J,.':liﬁ-ﬂ manipulation, sofl tissue therapies and presriplve neck exercises were the most comman (hera pewtic
appraaches to headache management.

Concluslon: Headache patlents make up a substantial proportion of chiropractic cassload, The majority of
chiropractors managing headache engage in headache diagnods and interdisciplinary patent management.
Mot research information s needed to understand the headache types and level of headache chronicity
and dizabikyy comman to chilopeaclic patient populations to further assess the hedlthcare neads of this
patent population

Hllﬂﬂl‘dl-‘.’ Charogeactic, Migraine, Tension headache, Cenicogenc headache, Manual therapy, Practice-based

reseanch network, Spinal manipulation

e
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Background

Tension headsche and migraine are the most common re-
current primary headaches globolly [1] and corvicogenic
headache is one of the most common recarrent secondarny
headaches |2 3], While lees information & available re-
garding the burden and economic impact associated with
cervicogenic headache [4, 5. the societal impact of tension
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headache and migraine are significant and wdl docu-
mented [6-8].

In the collaborative study between the World Health
Organization (WHO) and the "Lifttng The Burdew'
campalgn, survey information was collected from new:
ralagists and general practitioners in ander to better
understand how these providers approach  headache
disgnosis and management (%, The findings of the re-
porl provided important insights into the use of head-
ache diagnostic criterla, headache  assessment  tools,
headache treatment and interdisciplinary eollabortion,
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While headache is most often managed by general prac-
titboners and neurologists, the report also found head-
ache patients report a clear preference for the use of
complementary and alternative treatments for headaches
including physical based theraples and acupunclure.

The use of chiropractors for headache management
appears to be significant. In a recent national US study,
manipulative-based physical theraples wene reported o
be the most frequenty wsed complementary and alterna-
tive treatments for migraine and hesdache patients |10].
In North America, 2 gencral population study reported
between 25.7-36.2% of migraine hewdache patients had
souight help from chiropractors at some time [11] In
Australia, chiropractic utilisatton by those with headache
was reporled to be 93% @ the preceding 12 months
[12]. Motably, one international study found chiroprac-
tors o be the second and third most common health
care provider by those with migraine in Australia and
the United Seates respectively [13].

While the use of chiropractors for the mamagement of
headache disorders appears to be significant, listhe is
understond about how this provider group manage this
substantial patient population. With increasing nesearch
examanation on interdisciplinary headache management
[14, 15], more information is needed to understand the
role of chiropractors within the interdisciplinary headache
management landscape. Gathering this information can
offer important insights thal may help to guide mone ef-
fective and coordinated healthcare delivery between pro-
viders and improve the management of headache patients.
In direct response to this important rescarch gap, this
paper reparis on a) the prevalence of patlents who present
to chiropractors with headache and b) how chiroprctors
approach keys aspects of headache patient management
appropriate {0 primary care settings including the use of
headache diagnostic criteria, headache assessment tools,
approach to headache treatment and interdsciplinary en-
gagement with other headache providers.

Methods

The study collected data via an online cross-sectional sur-
vey (Additional file 1) distributed to Austraban practicing
chiropractors who were recruited members of the Austra-
lian Chiropractic Research Network (ACORN) - a national
practice-based rescarch network (PBRM) [16). Those re-
cruited o the ACORN PBEN databuse are beoadly repre-
sentative of the wider national popubtion of Australian
chiropractors i terms of the key indictors of gender diser-
bution, age distribution and practice location [17]. Full de-
tabls of the original recruliment of chiropracions to join the
national-based ACORN PBRN has been reported clsewhaere
[16]. This ACORN PBRN sub-study was approved by the
Human Rescarch Ethics Committee at the University of

Technalogy Sydney (Approval number: ETH16-0639).
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Recrutment and participants
Practitioner recruitnent for the sub-study was a random
sample of chiropractors token from the nationally repre-
sentative ACDRN database. A sample of 1050 partici-
pants was selected using the random number generator
function in Microsoft Excel 2006, Recruitment was
conducted between August and November 20016 with
panicipants invited to complete a 31-item online head-
ache questionnaire wsing the SurvevMonkey™ platform,
An embedded link to the headache questionnaire was
emailed to invited participants who received three re-
miinders during the recruitment perad.

Instrumant

The questionpaire ntroduction explained the approxi-
mate duration, purpase and contents of the study and
that survey completion was vohantary, and that respond.-
ent information was anonvmous, Consent was implied
by completing the survey and no incentives were offered
o pacticipate in the study. As these are no previously
validated instruments for the assessment of peovider head-
ache management agoss several chnical areas, the key
themes and questions adopted for our study questionnaire
were developed after consideration of the "WHO: Lifting
the Burden’ report [9] and other surveys examining
primary care management of headache patients {18 19].
The headache disorders selected for the study were based
upan headache types previomsly reported as common to
chiropractic headache patient populations [20-22].

The guestionmine collected information on peactitioner
charcteristics (i.c, gender, years in practice. place of edu-
cation and practice location). Practitioner reporiing of
headache patient provabence were based on practitioner
consultations over the provious two weeks. Cuestions
about the use of headache disgnostic criteria were based
o the Intermational Chassification of Headache Disorders
(ICHI-3 Beta) criteria for primary and secondary r-
ecurrent headaches (23], Preceding the questions on pri-
mary headaches, the online questionnaire provided a
direct link to WCHD-3 Beta diagnostic criteria. Preceding
the questions on sccondary headaches, o divect link wax
similarly providied to the ICHD-3 Beta diagnostic criteria
Questions regarding the use of headache asessment in-
struments were based on the use of the Migraine Disabil-
ity Assessment questionnaire (MIDAS) [24], Hoadache
Disabdity Inventory (HDD [25] and the use of patient
headache diartes [26]. For headache management, the
questionmidre included questions on mlt-disciplinary en-
gagement with other providers (sending and receiving
headsche patient refemrals) and questions on chiropractors
approach to headache management including treatment
aims, therapeutic methods and treatmient volume. For
questions regarding headache management by chiro-
practors, headaches were divided into headaches of
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less than 3 months’ duration and headaches of mone
than 3 months” duration.

The questionnaire was pilot tested with 10 chiroprac-
tors im peivate clinkcal practice from different soclo-
demographic backgrounds who provided feedback on
content, wording and survey bength. Feedback from pilot
testing resulted in further changes to the length and
wording of the instrument, The final version of the an-
line swrvey was cstimated to take around 15 min 1o
complete. All questionnaine items were either dichozom-
ous (yes/no) or reported as ratimgs on 3 4-point or
5S-point Likert scale

Statistical analyses

Participant perceplions regarding the role of ICHD diag-
nostic critera for primary and secondary headaches are
re-categorized inte 3 groups: strongly disagree/disagres;
neatral and agree/strongly agree and the reporting of
participant collaboration with other healthcare providers
for the management of headache are re-categorised into
2 groups; never/rarcly; and sometimes/often. This was
due to the very low aumber of responses reported within
some of the Likert categorics provided for these
questions. A minimum mesn agreement scoge js wied o
repart participant headache treatment aims (very unim-
portant/somewhat  unimportant/neatral 'somewhat  im-
portant/very important), The reporting of chiropractic
headache management provided by chirepractors are
cotegorized as: often/nlmost every headache  patbent
compaged to pever/rarely. Descriptive statisties ane used
to describe responses by participants. Continsous de-
scriptive data are presented using means and standaed
deviations and categorical data presented using numbens
and percentages. Statistical analysis was based upon the
total number of completed surveys (r =321) and con-
ducted using software Stata 142

Results

Practitionar characteristics

The questionnaire was completed by 381 practitioners,
giving a response rate of 36.2%. This number represents
12.14% of the total number of practicing chivopractors in
Australia at the time of recruitment. Participants mean
number of years in practice was 181 yeas (SD = 10.9).
When comparing survey participants to the ACORN
data-base, survey respondents are generally representa-
tive for gender (64% male vs 63%) (p = 0379, and place
of practice: New South Wales (35.1% vs 34%), Victorka
{23.2% vs 25%), Queensland (15.2% vs 150%), Western
Australla (14.7% vs 13%), South Australla (8.5% vs %.0%),
Australian Capital Territory (1L6% v 2%), Tasmania
{0.9% v 1%) andd Nosthern Territory (0.5% v 1%) (p =
0.916) [L6]. These nen-significant p valees show no dif-
ference in distributions between samples for gender
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and place of practice, suggesting survey respondents
are generally representative of the ACORN database
participants. The distribution of these participant
demographic characteristics are consistent with na-
tional registration records reported by the Chiropractic
Board of Australia |37).

Headache prevalence

In the previous twooweek period the mean total num-
ber of new consultations reported by participants was
7.1 (SD= 4.8} where a chiefl complaint of headaches
accounted for 1.5 (5D = L7) new consultations and a
secondary complaint of headaches accowited for 2.5
(SD=23) new comsultations. In the previous two-
week period the mean number of total patient consul-
tations (new and routine weatment visits] was 170.%
{8} = 107.3) where a chief complaint of headaches
secounted for 20.5 (5D = 28.6) total consultations and
a secondary complaint of headaches accounted for
28.2 (33.8) total consultations.

Headache treatment plans

In terms of the number of initial treatment visits normally
provided for 2 new patient presenting with headaches of
bess than 3 months duration jor cach of migraine, tension
headsche and corvicogenic headache, between 28 and
29.6% of participants reporied providing less than 5 reat-
ments, 54.2-55.5% provided between 5 and 10 visits and
14.9=165% reported providing more than 10 vislis across
all 3 headache types. For the duration of an inital hewd-
ache treatment plan for a new paticnt preserting with
headaches of less than 3 months duration - migraine, ten-
sion  headache and cervicogenic  headache  {groupsed);
11.8% of participants reported providing treatment for less
than 2 wecks, 50.3% reported 2-4 weeks, 33.0% reported
4-8 weeks and 44% reported treatment for maore than
8 works, With regards to the frequency of treatment dur-
ing an initial headache treatment plan for 2 new patient
preseating with headaches of bess than 3 moaths duration
(Le. migraine, tension headsche and cervicogenic), 160%
of participants reportesd providing one treatment  per
work, 725% two treatments per weock, |1L0% throe treat-
ments per week and 0.5% reported providing more than
three visits per week. In terms of the number of initial
treatment visits for a new patient presenting with head-
aches for more than 3 menths duration for each of
migraine, tension headache and corvicogenic headache,
between 10.7-1200% of panicipants reported providing
bess than 5 treatments, 36.3-503% provided between 5
and 10 visits and between 38.0=-4350% reported providing
more than 10 visits across all 3 headache types. For the
duration of an initial headsche treatmemt plan for a
patient presenting with headaches for more than 3 months
duration - migraine, tension headache and cervicogenic



Moore ot al. BMC Newrology 20181 181311

headache {grouped), $.7% of participants reparted provid-
ing treatment for less than 2 weeks, 32.2%% reposted 2-
4 works, 46.9% reported 4-8 weeks and 16.2% reported an
initial treatement perdod of more than 3 weeks.

Headache dassification

The majority of participants reported being familiar with
ICHD headache criterka for primary (98.3%: o = 411) and
secondary (81.2%; »=324) headaches and using these
criteria for classifying primary (84.6%; =334} and
secondary (904%; v = 291) headaches. Figure 1 provides
the mean score for participants’ perceplions regarding
ICHD eriteria for the diagnosis and management of pri-
mary and secondary headaches independently. The mean
seores (0= no agreement, 5 = high agreement] across all
domains were high for patticipant agreement on the
clinical wtility of ICHD dlassification for a range of listed
clinical purposes. There was a strong agreement amongst
participants that [CHD criteria were easy to follow for pri-
mary (mean =4.00; 5D = 0.76) and secondary headaches
(mcan = 388 50 = 076) and represoent distinet ¢riteria for
primary (mean=39% 5D =076) and secondary head-
aches (mean = 38% S0 = 0.76) and helps communication
with other providers for primary (mean = 395 5D =0.78)
and secomdary headaches (mean = 396 5D = 0.76). There
was relatively less agreement amongst paticipants that
patients casily fit inte [CHID criteria for primary (mean =
32% 5D=076) and secondary headaches (mean = 3.3%
5D = 0.76).

Multidisciplinary care

The level of interdisciplinary collaboration between chi-
ropractors and other healthcare providers in managing
patients with headaches is mported in Table | The most
frequent collsboration between chiropractors and other
providers for headache management was reported to be
with other Complementary and Alternabive Medicine
(CAM) providers, followed by GPs for both referring
and receiving hoadache patsent refermals, The frequency
of chiropractors referving headsche patients o GPs
was reported as  substamiially higher than the fre-
quency of chivopractors receiving headache patient re-
ferrals from GPs.

The reasons chiropractors sometimes’ or ‘often’ refer
headache patients to other providers was to: investigate
headache red-flags (834%:; m=324% asis with acute
headache pain (57.1%: o = 224); assist with headache-re-
lated coping skills (53.8%; n =211} asist with headache
prevention (44.9%; » = 176k and confirm headache diag-
nosls (32.9%; n = 129),

Chiropractic headache management

The mean scores (0 = no agreement, 5 = high agreement)
acrow all domains were high for participant agreement
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on the importance of a range of headache treatment out-
comes. There was a minimunm mean agreement score of
423 out of 5 for: the importance of treatment providing
headache prevention; improving headache recovery and
headache pain relicf; improving headache: related copang
skills; and patient health and well-being.

The most frequent therapeutic approach by partici-
pants for migraine management was advice on head-
ache triggers (94,0%), stress management (39.4%) and
non-thrust spinal mobilisation (BB4%). The most fre-
quent therapeutic approach by participants for tension
headache management was advice on headache triggers
(LOR), stress management (91%) and soft tissue
therapies (massage, myofascial, siretiching or trigger
point therapy) to the neckishoulder arca (38.1%) The
mast frequent therapewtic spproach by participants for
cervicogenic headache management was prescription
exercises for the neckfshoulders (91.7%), spinal ma-
nipulation (#0.6%) and soft tissue therapies {massage,
myofascial, stretching or trigger point therapy) to the
neckfshoubder arca (88.3% ) (Table 2).

When asked abowt the use of headache assessment
instruments, a significant percentage of participants re-
ported ‘never’ or ‘rarely’ wsing MIDAS (96.2%) and
HIDI {87.3%) headache instruments. The wse of head-
ache diaries was reported as ‘sometimes’ or “almost
every headache patient’ by 41% of the chiropractors
{data not shawn).

Discussion

Results from our study suggest that a large percentage of
new and routine chiropractic patient consultathons are
related tor headache management with around one in five
now patients presenting to chivopractons with a chief
complaint of headache and more than one in three pre-
senting with a secondary complaint of headache. This
substantial level of headache caseload within chiroprac-
tic clinical settings raises questions about the factors that
influence the preference and use of chiropractoes for the
manzgement of headiche compared o the use of other
hesdache providers and treatments. Previous evidence
suggests that patient dissatisfoction with preventative
headache drug treatments are likely to be an important
predictor for headache patient use of manual therapy
providers [21]. However, there is a need for more robust
rescarch to assess the effectiveness of mameal therapies
for the prevention of recurrent headaches. To date,
systematic reviews report significant methodalogical
shori-comings for dinical trdals that aim to assess the
prevention of migraine with manual therapies |28, 29),
while limited, moderate quality evidence appears ko
support the potential role of manual therapies for the
prevention of tension-type headache |30, 31} and cervi-
cogenic headache |32, 3],
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Our study results suggest some aspects of headache
patient management by chiropractoss are consistent with
that of medical providers. For example, the proportion
of chirpractors reporting the use of primary and sec-
ondary headache disgnostic criteria in our study (84.6%
and WA% respectively) compares favourably with the
use of headache disgnosis found within medical care [9,
18], While hexdache diagnosis is likely to Improve clin-
ical decision-making when managing the healtheare
nemds of headache sufferers [34]. there & currently
limited, poor quality information reporting on the pro-
portion of migraine [13]. tension headache [22) and
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cervicogenic headache within chiropractic clinical set-
tings. As such, more information s needed to better
understand the types of headaches and bevel of headache
burden mone common to chiropractic clinical settings
and how the management of headache patients i nflu-
enced by hesdache diagnosis including approaches 1o
patient examination, education, referral and ireatment.
OFf note, practioner use of secondary headache cri-
teria for cervicogenic and medication over-use headache
was reported slightly more often than practitioner famil-
farity with these secondary headache criteria. Poor famil-
rity with secondary headsche criteria rases concerns
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about the risk to patient outcomes should chiropractors
fail 1o appropriately diagnose secondary headaches Such
concerns could have serious consequences for secomdiry
headaches meeding wrgent medical management [35].
While fully understancling this finding requires further
empirical imestigation, another explanation may be that
some chiropractors are less Bamiliar with at least some
secondary headoche diagnostic critesia lissed, a fnding
that may relate to medication overuse headache, a sec-
ondary headache condition that can go unrecognized in
clinkcal settings [36]. Addidomally, this finding may also
refate to practitioner congcemns regarding the clinical util-
ity of the diagnostic criteria associated with cervicogenic
headache, an issuc that has been reported elsewhere [3,
37, 38]. If so, these results may add weight to the need
for further vesearch examination into provider umder-
standing, use and acceptance of cervicogenic headache
criteria within primary care clinical settings.

The high rate of headache referral {receiving referring)
between chiropractors and ether CAM providers in our
study s consstent with findings from previous research
in Australia and the US [39, 40]. The pattern of high re-
ferral between chiropractors and other CAM providers
may be influenced by a number of fctors including the
influence of chiropractic organisations who sometimes
promote o dragless approach 1o patient care [41, 42] or
the higher percentage of chiropractors working at the
same practice location as other CAM providers when
compared to those practicing alongside other healtheare
providers [40].

Our study identified that less than ane in three chiro-
practors somctimes or often receive headache referrals
from GPs While the implication of these findings
requires further emipirical nvguiry, this low rate of head-
ache referral from GPs may be due to Botors Including
GI conoerns about the current level of evidence to
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support the efiectivencss of mamaal therapies fr the
management of headache or a less fovourable GP abti-
tude toward chiropractors as reponed in a recent survey
which found that 60% of Australisn GPs mever referved
patients to a chiropractor [43]. With systematic reviews
reporting evidence to support the potential role of
manual therapies for some headache types [31, 32, 44,
further research may be needed 1o beter understand the
current barriers to collaborative headache management
that may exist between these providers. This research
prionty would seem important given the unmet needs
remaining for some headache sufferers under medical
care [45-48] and the high wse of manipulative therapy
providers by headache patients [10, 13, 21).

While the low frequency of beadache patient referril
bepween chiropractors and phosiotherapy and osteopathic
providers in our study may be partly explained by the use
of similar approaches to hesdache treatment 49, 50], the
low frequency of headache patient neferral between chiro-
practors and psychologisls deserves Rurther consideration.
Paychologists are a significant healtheare provider for the
mansgement of headache pain [51. 52) and for the
management of headache-related  comorbidities such as
anuchety and depression. [53, 4. As sach, this finding raizes
questions about whether chimpractors managing headache
are fully aware of the psvcho-behavioural approaches
available to assist in the management of headache. In
comparisan, the higher frequency of headache patient refer-
mil to GPs and modkal speckllsts (via the GP) by chiro-
practors appeass to suggest there are circummstances where
chiropractoms are working together with medical providers
for the management of headache, a Bnding furiber sup-
ported by the high frequency of referral for the investiga-
tion of headsche red-Aags reported In our study, More
information reporting on the types of headaches, lovd of
headache chronicity and dissbiity fsund within chiropeac-
tic headache populitions woubd funther help rescarchers
and clinkcians to better comprehend the relsted healthcare
nepds of this patient population and fw dinical dreum-
stances whiere greater interdisciplinary collaboration & war-
ranted between chiropractors and other headache-nelated
healtheare providers

The most commion therapeutic approaches reported by
chiropractors in our study for the management of head-
ache was providing advice on headache triggers, stress
management. spinal maniputation, soft tissue therapies
amdd prescriptive neck exerciges, Helping patbents both
identify and manage headache triggers s recognised as an
important aspect of headache patient management for
those who present with migralne and tenson headache
within primary care settings [55]. Howewver, the mle of
mamzal and exercise therapies for the management of
those with recurrent headaches remains less cortain with
systematic reviews reporting stronger evidence for manual
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therapics for the prevention of coervicogenic and tension
headache |21, 32] and limited and conflicting evidence for
the prevention of migraine [29]. As such. more robust
rescarch ks needed to assess the effectiveness of both uni-
masdal and multi-modal approaches to headadhe manage-
ment by chiropractors, including for the management of
both acute and chronic headache sub-types.

The chiropractors in our study most often provided
between 5 and 10 treatments during an initial headache
weatment plan while a slightly higher average number of
reatments were provided for those with headaches of
longer duration (mose than 3 moenths). This number of
treatments is dmilar to the number of reatments awsoci-
ated with significant improvement in headache out-
comes for spinal mobilisation and manipulation reported
in previous tenslon headache and cervicogenic headache
studies [36, 57]. While information is limited regarding
the relative costs associated with chiropractic headache
management, one recent US study compared the cost of
headache care using risk-adjusted scores that would
otherwise affect the level of healthcare wilation [58].
This study found headache reatment costs were signifi-
cantly higher both for medical doctor-only cane when
compared to chiropractic-oaly care and for medical doc-
tor care combined with physical therpy care compared
o medical doctor care combined with chiropractic care.

Clur study found chiropractors more froguently cngage
the use of patient headache diarbes, an approach to head-
ache assessment that can belp to reduce patlent diifl-
culty in recalling headache charscteristics and their
response to headache treatment [59) Howover, the use
of formal headache instruments such as MIDAS and
HINA was comparatively low, o finding reported within
other primary care settings {9, 60, These validated head-
ache instruments can assist health care providers to bet-
ter understand headache disability, exacerbations and
remissions and circumstanoes that indicote the need for
specialty care [25, 61, 62]. As such, the low use of vali-
dated headache instruments reported in our study raises
questions about best practice with regards 1o chiroprac-
wrs more fully sseessing beadoche patients to better
underitand clinical findings associated with more com-
plex headache patient presentations.

A key strength of our study s the nationmally representa-
tive cross-sectional simple of chiropractors in onder to
provide important preliminary information on the current
state of chiropractic headache practice. It is however im-
portant 1o acknowledge several limitations 1o owr study.
While the online survey provided a direct reference and
link to the ICHD-3 classification criserla for primary and
secondary headaches, a compeehensive list of the headache
eriteria wos ot pronvidedd within the survey prior to asking
respomdents i they were familiar with the diagnostic cri-
teria for the primary and secondary headaches listed.
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Furthermare, the sarvey has not aimed to explore diasgnosis
and management of chronic headache types (15 or more
days per month over a 3-month perod), The response rote
fior ome sample (36%), while similar to other studies of this
typae, i limited to 12% of the total practitioner population
nationally. As a resule there may be mponant differences
in the headache management charactenstics between sur-
vey respondents and non-respondents. This would include
the risk of sdection bias that may result from the random
selection of chiropractors within a PBRN compared to out-
side the PERN. The Likert categories wtilized in parts of the
Survey questionnaine are opem to practitioner interpretation
and Bndings are based upon sell-report and rotrospective
recall and subject to recall baxs. In sddition, our sty did
not provide any sssesement of adhverse events that may
result from manual therapies for the management of
headaches However, these findings deaw upon a national
sample of chiropraciors in order to provide valuable in-
sights for future investigation to further our understanding
af the management of headache patients by this provider
group,

Condusions

Our national-based sanple soggests headache is & substan-
tinl proportion of chirepractic casdoad. While some os-
pects of chiropractlc headache mansgenent, incuding the
acceptance and wse of headache disgnostic aiteria, appears
to be consistent with good dinical practice. other spects
of chimpractic headsche management raise questions
warthy of further sesearch enquiry. Critically, there is a
need for more detailed information on the proporion of
headsche pypes and level of headache chronicley and dis-
ahility found within chiropractic headache patient popula-
tions. This informathon will help practitioness, researchers
and policy-makers to better understand the  healthcare
needs associated with headsche patlers who seck help
from this commaon provider of headache management.
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Appendix 14: ‘The prevalence and factors associated with the use of primary headache
diagnostic criteria by chiropractors’ (published version)
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Prevalence and factors associated with the g
use of primary headache diagnostic criteria '
by chiropractors

Craig Moore"'(D, Andrew Leaver’, David Sibbrint’ and Jon Adams’

Abstract

wmd: The diagnoss of primarny headac laeg assists hoalth care prosiclars inther decimion-making w-c}.i'-::li-\-r.;
patient reament, co-management and funher evaluation Chiropeactors ane popubar heatth care providers for thase
with primiany headaches, The aim of this study is to-examine the clinical management factors associated with
cheopractons who sepor the use of primasy headache disgnostic citeria

Methods: A cross-sections survey was distibuted between August and Novermber 2016 1o a random sample of
Auctralian chirapractons who are memberns of 3 practce-based research nebwaork n = 1050) who had reported
‘oiten’ providing treatment for patients with headache disorders to report on practitioner appiaaches 1o headache
diagnosis, management, cutcome measunes and multidsciglinary collaboation. Multiple logists. regression was
conducted to assess the factors that are associaved with chitopractors who repom using Ingernational Classification
aof Headache Disoscers ICHD) primary headache dagnoste critena

Resaubts: With a response rate af 36% (n = 3815, the majority of chiropracion’s report utiising 1ICHD primary
headache dizgnostic criteria 154.5%). The faciors associated with chiropractors who use ICHD primary headache
diagnostic criteria sesyhting from the regression analysis inchude a bedief that the wse of BCHD primary headache
criteria inluences the managerment of patients with primary headsches (OR = 784 95%CE 315, 19.60); the use of
soft tissue therapies 1o the neck/shoulders for tension headache management (06 = 433 95%CE 167, 1119 a
belief thy primary headache disgnodtsc crteda ame dintingg for the diagnosis of prirmany headtaches [OR = 164;
S5%C): 158, A35); the use of headache diasies {OR = 352; 95%CE 141, 877); the we of KCHD crineria improves
decsion-making regarding primary headache patient referal/co-management (08 = 2.35; 95%C1: 1.01, 5.47); refemal
10 investigate & headache ed-flag (CR S 9591 1,02 6.96) and not refeming headache patients 1o assist
headache prevention {OR =0.hg; 95%:C1: 003, 0.B0)

Conclusion: Four out of e chiropeactors managing headache ae engaged in the use of pamary headache
diagnosiic criteria, This practice & Boely to influence practitioner clinical decision-making arcund headache patent
managenment ncluding ther co-management with other health care providers, These findings call for a choser
assessment of headache characteristics of chiropeactic pavent populations and for further enquiry 1o explore the
rode of chanopractons within interdssciplinary primasy headache management,

Heywords: Chiropeaactic, Headhche diagnoiis, Migraine, Tension headache, Clusier headmche, Manual therapy,
Practice-brased retearch network (PERN)
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Background

The ghobal adult prevalence of tension-type headache
and migraine Is reported o be approximately 40 and
1%, respectively [1-3]. These hesdaches constitute a
substantial burden on the personal health and productiv-
ity of sufferers (4, 5] and cause a significant drain on
healthcare resources [B, 7). While thase with chronk
tension headache can sometimes report greater head-
ache pain than those with migraine (8], migraine & one
of the top 10 causes of years lived with disabslity [9] and
the third leading cause of disability for those under the
age of fifty [10].

Significant challenges remain regarding the management
of headache patients. Headache paticnts are often poorly or
under diagnosed |11]. under treated (12, 13] or can il 10
recehve effective  interdisciplinary managemsent [14, 15).
Such challenges have led internationa headsche organisa-
tions [16=18] and headache researdhers [19, 20 to call for
moge effective health care service delivery for this signifi-
cant patient population. While genenal praciitioners {GPs)
are typically the fing point of contact for those with primary
headaches {7, 21|, sufferers can enter the healthcare system
via a range of health care providers [22-24). The use of chi-
ropractors for headache management is likdy most often
for pramary headaches, with studies reporting substantial
use i the North America [25, 26, Australia [ 27] and parts
of Europe |24, 28]. Despite the substantial use of chiropeac-
toars by those with primary headaches, litthe is known about
how these practitioners manage this pathent population.
Such information can improve our understanding of
headsche -related health care delivery services and the robe
of these providers within the wider landscape of headache
pathemst MEanAgemEnt

The drd edition of International Classification of
Headache Disorders (ICHD) outlines the current cri-
teria utilised for headache diognoesis [29], Headache
diagnosis B a key determinant that will influence
practitioner decision-making around headache patient
core. While a recent stidy reported the high wse of
headache diagnesis by chiropractors [30], there is lit-
tle information regarding how primary headache diag-
nosls influences the clinjcal management of headaches
by these providers. In direct response, the alm of this
study was to draw upon a national sample of chiro-
praciors to identify the headache patient management
factors associated with those practitioners who utilise.

Methods

The data analysed in this study was drawn from a ques-
thonnaire distribuied to members {chiropractors) of a
natisnal practice-based rescarch network (PBRN) titled
the Australian Chiropractie Research Network [(ACORN)
project [31]. This study was approved by the Human
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Research Ethics Committee at the University of Tech-
nologe Sydney {Approval number ETH16-0639),

Recruitmant and sample

Dwtailed information about the ACORN PERN recruit-
ment and data base has been previowsly reported |31, 32),
bt briefly, ACORN recruitment was conducted via an in-
vitatbon pack that included a baseline questionnaire dis-
seminated between March and Jume 2005 toall regstesed
Aunstralian chropraciors. Invitation pack distribution was
win email (with an embedded link o online questionnaire],
postal distribation (hard copy questionnaire], regional
chiropractic conferences (hard copy questionnaine) and
the offical ACORN website {with an embedded link o
the online questionnaire). Forty-three percent (i = 1680)
of all registered Awstralian  chiropraciors  joined  the
ACOBRN network database. The socio-demographic pro-
file of the ACORN database is representative of the wider
chiropeactic profiesion aoross Australia in terms of gen-
der, age and practioe location [32].

Participants for this PERN sub-study were randomly
selected from the ACORN practitioners who had re-
ported that they ‘often’ provided treatment for patients
with headache disorders in the ACORN PBREN invitation
pack questiomnaire. Participants were asked to complete
a 3-#em cross-sectional online survey between August
and November X116 An embedded link to the questson-
naire was emailed 1o chiropractors, Throee further e
minders (o complete the survey were sent out during
the recruitment period. Participation in the survey was
further promoted within moatine email newsletics sent
oul by the Australian Chirepractors Association during
that period.

Duestionnaire

The intresdustion to the questonnaine explained the pur-
posi, eontents and spprosimate duratbon of the study
and that respondent information was anonymaous and
survey completion voluntary, No incenthves wese offered
ty participate, and consent was implicd by completing
the survey. Questionnaire items specifically developed
for this study aimed 0 examine chivopractic headache
management across several clinical themes conskdered
important fo frontline headiche management practice,
With o validated instruments avallable, the key themes
adopted for our study questionnaire were developed
after conskdention of pad surveys examining the man.
agement of headache patients in primary came scitings
(11, 33 34). The survey collected information on pract-
tioner characteristics, including gender, place of oduca-
don, practhce location and years in practice. Prevalence
of hesdache in chimpractic practice was based on
seli-report om patient consuftations over the previous
two woeks, The use of formal diagnostic criteria for
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headaches was based on International Classification of
Headeche Disorders (ICHD-3 Beta) criteda [35] The
survey design included descriptions of primsary headache
criteria for migraine, tension-type headache and cluster
headache and for secondary headache criteria for cervi-
cogenic and medication overuse headoche. The use of
headache treatment outcome instuments was based
on the use of the Headache Disability Index [(HDI)
[36]. Migraine Disability Index (MIDAS) [37] and
standard patient headache diaries [38]. Patient man-
agement included guestions on  collsboration with
other healthcare providers assodiated with headache
management {sending and receiving) and questions
on the basis for patient referral. The gquestions on
headache mamagement provided a list of therapeutic
appmaches for headache including patient education
on headache triggers, physical therapies and manual
therapies utdised for headache {eg. spinal manipula-
thon, mobilisation, massage therapy).

The primary headache management questions inchaded
in the questionnaine were based upon primary headaches
previously reported as most often treated by chiropractors
[24, 39, 40] and after consultation with 10 practicing
Australian chiropractors during survey pilot testing The
plot testing findings were discussed between all members
of the research team to ascist decixions about survey dur-
ation and the selection of the survey themes and item
options. This inchyded the selection of headache treatment
outcome measures, where we considered practitioner
familarity and understanding of the nature and purposc
of select outcome imstruments a5 well as trestment
terminology and their views on medevance to headache
management. All questionnalre tems were either repoeted
an ratings on a 4-point or 5-point Likert seale or as diched-
amous {yesina).

Statistical analyies

Summary statistics were presented by number {percentage),
mean (S0} x appropebite. In-order o tesd the differences
in continueus and categorical variabdes by group, we have
used Students t-test and chi-square test or Fishers exact
test respectively {Table 1), Bavarinte companison of clinical
management characteristics, headache referral characteris-
ties, impaortance of howlache treatment owlcomes and
headache management characteristics were made between
chiropractors who indicated the use ICHD headache dasi-
fication eriterin for the diagnosls of primary headaches (e,
yesino) wsing chi-square/Fishers cxact test as appropriate
{Tables 2, 3, 4, 5).

Multiple logistic regression modedling was then per-
formed o dentify independent predictors associated
with those chiropractors who use ICHD primary head.
ache criteria (presented In Table &) (Juestonnaire re-
sponse items are dichotomized into “Strongly disagree/
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Disagree/Neutral” versus “Agree/Strongly agree” with
bivariate associations of p<0.2 incheded in the regres-
sbon model. The independent survey variobles were
dichotomized after consideration of previous research
[#1, 42] and the distribution of the data. A backward
stepwise procedure was chosen to determine the most
passimonbous maodel that predicts those chiropractors
whao use primary headache disgnostic criteria. Statistical
significance was set al p<0.05 (Odds ratios were
rmeported with 95% confidence intervals. All statistical
amalyses were conducted wing the statbncal software
Stata 13.1.

Results

A total of 1050 chiropracton were invited to participate
of which 381 {36.2%) completed the questionnaire. As
shown in Table 1, the sub-study sample of participants
was compared to the wider ACORN sample and was
shown to be similar scross gender (p=0.379), place of
practice [p = 0916} suggesting survey r ents are
generally representative (nom-significant p values) of the
ACORN datmbase participants while our sample was
slightly maore experienced than the ACORN database
members for years in practice (p = 0003). The majority
of questionnaire respondents were male (64%) and the

Table 1 Comgansan of survey population with ACORN
e i bised on demographic charnesisics

Chamcisrt: Sy AN prvale
Fopulation: Dasatuse
Gencter Bt
Male ] &3 p=03
T eride % ]
Place of Practice 56 oelalh
P Soudh Wikes 5 e}
Wit 0y 5
Chaserelang L%, 15
Wt Ausirdia T 13
Somath Autralia BS L
Agpsmalan Cgstal Temnoary i6 2
Tasraris o9 !
Pécthen Terigory a5 |
Place of Education {4
Bew Scith Walks Ee KA
Wit - MoA
Chewilaie] 08 WA
Weae fusiraia 97 KA
(hkser 551 M. A
Year in Pealtioe (mean = o IR £ 09 1562 1L p=0003
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Table 2 Cinical managemint characteststics acmss the wae of KKHD primaey hieadache diagnastic citeria (Coninued)

Chirggmactic Temsdecbve clasficalion/smeument

Used chagnentic oriena for
gEEnay headsche types

Wodn=@1)  Yesin= 330 pohes
U of Meadathe Diany Fpm 4 1] < 0ah
ety a0 7
Ofen 14 42
By new reaache pabeny 3 L]

average number of years in practice was 181 (50 = 10.9%)
years. Most participants were educated in Australia in-
cluding Mew South Wales (38.6%), Victoria (35.6%),
Western Australia (9.7%) and Queensland (0.8%). Place
of practice amongst the panicipants was greatest bn New
South Wales (35.1%), followed by Victoria (33.2%),
Queensland (15.2%), Western Australia (14.7%), South
Australia (85%), Auwstrabian Capital Territory (1.6%),
Tasmania (09%) and Northern Territory (0.5%). Partici-
pant demographic charctesistics were consistent with
natienal chiropractic registration records [43].

Factors associabed with ICHD use for primary headaches
The majority of chiropractors reported wilising ICHD
criteria for the dingnosis of primary headsches (84.6%).
The clinical managenent characterstics of chiropractors
who use or do not wse the ICHD primary beadache clas-
sification criteria are presented in Table 2. Chiropractoms
who use [CHID diagnostic criteria for primary headaches
were more likely to believe that: ICHID critera are
distinct for the disgnoses of primary headache types; be-
liewe ICHD criteria are easy to follow: believe primary
headaches canily fit into ICHD diagnostic oriteris; believe
ICHD criteria influences management of patients with
primary headaches ICHD criteria helps communication
with other healtheare professionalis and  improves
decision-making ~ about  patient  reformal or
co-management for those with primary headaches (all g
< (.01}, In addition, those chiropractors who use pri-
mary headache diagnostic anterla were alse more likely
to use a Migmine Disability Assesment Test (MIDAS)
the Headache Dissbilicy Inventory {HDME and patient
headache diaries {all g < 00013,

Table 3 shows the referral characteristics of chiroprac-
tors who use or do not use the [CHD primary headache
clussification criteria. Chiropracions who wsed the ICHD
primary headache diagnostic criteria were more likely to
receive a headache referral from a general practitioner,
miedical specialist {including neurolegist, rheumatologist,
orthopaedic, psychiatristh, psychologist, CAM pract-
tioners {including acupuncturist, herbalist, naturopath,
massage thesapist, counsellor) {(all p < 0.001) and dentist
{pr=0.002), compared to chiropractors who do not use
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the ICHD primary headache diagnestic criteria and less
likely to reccive headache referrals from a physiotherap-
ist {p=0484) or osteopath (p=0.154) although these
msocutions were not statitically significant. Further,
chiropractors who use the 1CHD primary headache diag:
nostic eriterts were dlso more likely 1o refer headache
paticnts for further management to general practitioners
{p < 0001}, medical specialiss (p<0001), psvchologist
(= 0004), dentist (p=0001), and CAM practitioners
(including acupuncturist, herbalist, naturopath, masage
therapist, counsellor) (g = (W01}, compared to chiroprac-
tors do not we the ICHD primary headache diagrostic
criteria and were less likely to refer a headache patient
e a physiotherapist (p = 0.006) alihough these associa-
tions were not statistically significant. Chiropractors who
use ICHD primary headache criterna were move likely 1o
refer patients for reasons of confirming headache diagno-
sks (p < 0.000], Improve coping skdlls (p<0001), invest-
gate headache red-flags (g < 0.001), provide pain relief for
scule headache attacks (p= 0004} and to provide heasd-
ache prevention (p= 0004}, compared to chiropractors do
ot use the ICHD primary headache disgnostic criteri.

The importance of headache treatment ostcomes of
chiropractors who use or do not wse the ICHD primary
headache classification criteria are presented in Table 4,
Chiropractors who use WCHD primary headsche criteria
are more likely to aim their reatment toward improving
the meeovery from an eplode of headaches Le. postdra-
mal headache period (p = 0UM3), to provide pain. relict
during headache episode (p=0.049) and improve head-
ache related coping skills (pe=0.000) and less likely o
alm treatment toward headsche prevention (p=0317)
or to improve headache patient overall health and well-
being {p=0411) although these assoclitions were not
statistically significant.

Tolde 5 shows the approsches to primasy headache
management of chiropractors who wse or do not use the
ICHD primary headsche classification criteria. For pa-
tients with migraine, chiropractors whoe use primary
headache diagnostic criteria were also more likely to:
provide non-thrust spinal mobilisations (p= 0001 pro-
vide massage, myofasclal technique, strerching or
trigger-points to neck/shoulder arca (p < 00001); use soft
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Tabbe 3 Headache sefemal chamcteritics across the wse of KHD pimary headache diagniostic critenis
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Table 3 Headache refermal characteristics across the wse of KHD pimary headache diagnostic critenia (Conninued)
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tissue or exercise therapy to tempare- mandibalar region
{pr = 0.001}; prescribe exercises for the neck and shoulder
region (p < 0.001); provide advice on stress managemant
{p=0.019 and headsche triggers {p = 0.005), compared
to chiropractors do not use the ICHD  primary
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headache diagnostic criteria. They were less likely to
provide manual manipulation (p=0751} Instrument
adjusting {p = 0407}, drop picce adjusting (0944),
electro-physical therapies (p=0235) and advice an
dict or fitness (p= 0,057} although these associations
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Tabde 4 importance of headache teatment cutoomes aooss the use of ICHD pemary headache diagnostic crtersa
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were not statistically  significamt.  For patients with
tenston  heslache, chiropractors whe wse  primary
headache diagnostic criteria were more  likely  toc
provide non-thrust spinal mobilisations (g = 0.003);
use massage, myofascial technique, stretching  or
trigger-poinis to neckishoulder area {p< 0001k use
soft tissue or exercse themapy o temporomandibular
region (p=00L7); prescribe exercises for the neck/
shoubder region (@< 0001) provide advice on stress
management (p = 0.002) and headache triggers {p < 0.001),
compared to chiroprmctors do not wse the [CHD primary
headache diagnostic critera. They were less likely to
provide mamual manipulation {ps= 02910  instrument
adjusting (p=0.8101 drop piece adjusting (p=0662),
electeo.physical therapies (p=0.374) and advice on dict
and finess (p = 0.480) although these asscclations were
not statistically significant.
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The results of the multiple logistic regression model-
ling used to identify the inpartant independent fackors
associated with chiropractes who wse [CHIE} primary
headache diagnostic criteria compared to those chire-
praciors wha do not use KCHD primary headache diag:
nostic criterta are presented In Table 6. These factors
inchede a belicl that: the use of ICHD primary headache
criteria will influence thelr management of patbents with
primary headaches OB = 7.86; 95%C1: 3,15 196k im-
prove decision-making about primary headsche patient
referral/co-management (OR = 235 95%CE 1L.01, 5347}
and not referving headache patienis {0 assist with
headache prevention (OR = 0.16; 95%Cl: 0003, 080, Chi-
ropracioes who use ICHD criterka for the diagnosis of
primary headaches are abso associated with: believing
ICHDY criteriz are distinct eriteria for the diagnoses of
primary headache types (OR = 364 95%C: 1,58, B39
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Table § Headache management chaaoienistics across the we of KHD primary headache disgnostic critens (Continued)
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ICHD primary headache diagnostic criteria influences the
use of soft-tesue therapies to neck and shoulder region
for tension headache (OR = 4.3% 95%C1: 167, 11.19); the
use headache diarkes as a headache outcome measure
{OR = 3.52; 95%C1: 141, 8.77) and referral to investigate a
headache red-flag (OR = 267; 95%CI: 102, 6.96)

Discussion

This is the first study to provide deiled information on
the patient sanagement features assoclated with pri-
mary headache diagnoesis by chiropractors. The majority
of chiropractors in our study report wiilising ICHD

criteria for the diagnosis of primary headaches, a finding
which may suggest that chimpractors are sometimes the
first point of provider contact for patients secking help
for the management of primary headache disoeders.
There are a number of factors that can challenge health
care providers delivering an accurate primary headsche
dingnosis. These include the co-ocourrence of migraine
with both cervicogenic headache [#4] and ension-type
headache [45], variations i headache characteristics
found within hesdache types [46] aml the high prevalence
of co-prcurning neck pain associated with common recur
rent headaches |47, 48]. With misdiagnosis resulting in

Tabde & Logestc regression anayss identifying associations with chinopracions who use HD primary headache diagnostic criteria
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suboptimal headache patient management [49, 50) poor
standards of headache diagnosis have mised concerns
about the current level of headache education within pri-
mary health care curriculums (11, 4%, 51). Our study
found almost half of those chiropractors engaged i pri-
mary headache diagnosis implement the wse of patient
headache diaries. The mixed use of headache dianies has
been reported in other primary care settings [53] While
this practice s likely to improve disgnestic accuracy [38,
53], farther research would be valuable in assessing the
reliability of primary headache diagnosis as undertaken by
chiropractors, information that can similarly inform chiro-
practic educational curriculums. Despite the high per-
centage of chiropractors self-reporting the wtilisation
of ICHD primary headache diagnostic criterin, uncer-
talnty remains regarding how effectively chiropractors
identify headsche criteria in order to provide an ac-
curate headache diagnosis,

Our sudy found several factors that were associated
with chiropractors engaged in primary headache diagno-
sis, These chiropractors include a belief that the use of
ICHD primary headache criteria influences their patient
management. Previous studies have reported the use of
mnaal therapies, exercise therapics and advice on head-
ache triggers as commaon o chiropractic headache man-
agement (30, 54|, While advice on headache triggem is
well recognised as an importang agpect of primary head-
ache management [55, 56], the effectivencss of manual
and exerciie therapies for the prevention of primary
headaches requires further evaluation. To date, research
ovidence supports the role of mansal and exercise ther-
apies for the preventative treatment of tension headache
[57, 58], while research supporting the role of these ther-
apics for the prevention of migraine remains low quality
and meonclusive [59, 60 In contrase, around 10% of
chiropractors who use primary headache disgnosis were
net asgoclated with ICHD primary headasche diagnostic
criteria infleencing headache management. While this
finding requires further nvestigation, it may be that pro-
viding a diagnosis of the patient’s headache type relates
more to other motivations for a small number of pract-
tkoners. This could include w inform the headache pa-
theni or satisfy potential oversight from regulatory
anthorities. As such, more research is needed to examine
how aspects of primary headache patient management
arc potentially improved through the uwse of primary
headache disgnosis within chisopractic clinkcal seltings,

Owur analysss found several factors associated with chiro-
practors engaged in primary headache diagnosis that were
refated to specific aspects of practitioner decision-making
regarding headache patient management. For example,
our study found chimpractors engaged in the use of ICHD
primary headsche diagnostic criterks are more likely o be-
live doing so improves decision-moking related  to
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headsche patient referral/co-management. The health care
needs of primary hesdache sufferers can sometimes be
multifsctorial and multidisciplinary in noture, particularly
for those whe present with more complex and cheanic
heasdache conditions where a greater use of pharmaceut-
ical, behavioural and physical approaches to patient care
may be necded [61. £2]. Previous research has suggested
that those with headaches seeking help from manual ther
apy providers are more likely have a higher rate of head-
ache chronicity and disability than non-users [40]. As
such, the belief that primary headache diagnesis improves
decision-making about headache patient refernal/co-man-
agement assedated with chiropractons engaged In primary
headache diagnosis may reflect practitioner awareness re-
garding the multidisciplinary health case needs of many
primary headache patients within chiropractic patient
populations |14, 63].

An unexpected finding from our results was thas chi-
ropractors engaged in primary headache disgnosis are
bess lidkely 1o undenake patient seferral 1o assist with
headache prevention. A recent Australian study showed
chiropractors refer headache patients to both comple-
mentary health care providers (induding scupuncturist,
hirbalist, naturopath, massage therapist, counsellor) and
general practitioners [30]. For tension headache, preventa-
tive treatment guidelines advise non-drug management
first be considered [64] and provide recommendations. far
behavioural treatments such as electromyography (EMG)
binfeedback (level A). cognitive-behavioral therapy and re-
faxation training (level C) massage therapy (level C) and
seupumcture (level CL In conteast, preventative trestment
guiddines for migraine provide stronger recommaendations
for drug treatments (Level A} with additional recommen-
dations also provided for scveral herbs and supplements
such as buttesbur (Level A) feverfew and nagnesdum
{Level B) and cocngyme Q0 (leved C) [65, 66), Beyond
headache disgnosis, provider referral to asist headache
provention requires careful consideration regarding a range
of patient hctors and cireumstances Sncluding headache
severity, headache comaorbiditics, patient treaiment prefer-
ences and response bo current care [15, 67, 68). While
mare research i needed 10 understand this fnding, one
possible explanation b5 that engagement with headache
diagnesis beads to mone practitioner certainty about their
own capadry w provide sufficient preventative manage-
ment for those with primary headaches, With increasing
exnmination of the quality and integration of health ser
vices and providers engaged in preventative headache man-
agement {20, 69, more research examining the fctors that
influence headache patient co-management between chino-
practors and other headache providers bs warranted.

Our findings identified chiropractors engaged in pri-
mary headache dlagrosis are maore likely to refer head-
ache patients to investigate a headache red-flag. This
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finding is not unexpected, since the use of headache
diagnostic criteria is more likely to result in the identifi-
catbon of headache features associated with headache
red-flag findings. The most important diagnostic consid-
eration. for frontline clinicians engaged in headache
management is o rube out headaches caused by serious
and potentially life-threatening  underving  pathology.
While rare, the underlying causes assodated with head-
ache red-flag symploms can include stroke, sub-arachnoid
haemarthage. tumous. meningitis and artery dissection
fearotid or vertebral) [70]. Since headache featwres in
those with an underlying brain tumeur can be similar to
those of tension headache and migraine [71], and since
neck stiffness and headache in those with underlying men-
ingitis and asterfal dissection [72, 73], can be simélar to
those with cervicogenic headache, chiropractors need 1o
be mindful of the possibility of sesious underling path-
ology when examining those who present with headache.

Our study found that chiropractors engaged in pri-
mary headache disgnosis are more likely 10 use soft
thssue therapies such ox massage, mvofascial technique,
stretching or trigger-points to neck/shoulder area for
their patients with temsbon headache. This finding is in-
tereding given a recent systematic review which found
manual therapies, including soft tissue therapies, may be
mone effective than pharmascological care for reducing
the short-term fraquency, intensity and duration of en-
sion headache [58]. Tenderness of myofiscial trigger
poimts of the neck and shoulder muscles are increased in
paticnts with tension-type headache [T4, 73] These ac-
tivee triggor-points appear o cause nociceptive inpuat that
contributes to peripheral and central sensitization in pa-
thents with chronic tension headache [76]. While further
rescarch is needed, these fndings appear to support sofl
thsswe treatmsent appeoiches that are specifically aimed
at addressing these muscular fctom.

Limitations

Kegression analysis of chiropractors engaged in primary
headache disgnosis provides an excellent opportunity to
betier understand the primary headache management
assoclated with this common headache provider. The
sellreported nature of the data collected s a limitation of
our study — the data may be subject to recall blas and the
use of Likert categories are subject to practitioner inter-
pretation, The headache manogement characleristics
of chiropractors reported in this study may also be
influenced by non-respondents to the survey when
estimating chivopractors who wse of ICHDY primary
headache criteria and the assoclations related to
their headache management charscteristics, Nonethe-
less, analysis of this cross-sectional survey provides valu-
able insights into pnmary headache health management
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associated with these popular providers and helps to iden-
tify key questions for further enguiry into chiropractic
hendsche mansgement.

Conclusion

Qur research found that most chiropractors managing
primary headaches are engaged in primary headsche
diagnosis and that this practice is likely 1 influence their
clinjcal-decision making toward key aspects of prmary
headache patient management and oo management,
These findings highlight the need for closer examination
of the clinical decision-making that underlies chiroprac:
tic privasy headache management and the role of these
prowiders. toward reducing the burden of this significant
public health issue. Gathering this information will help
ty improve our understanding of the mle of chiroprac-
tors  within  multimodal, multidisciplinary  headache
pathent management.
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1. Introduction

Collectively, headache disorders, such as tension-type headache, migraine and
cervicogenic headache, affect over half of all adults. ™ Headache disorders cause
substantial personal suffering with adverse impacts on the family life, leisure time,
social activities and work productivity of sufferers. 5 While medical providers are the
most common point of contact for those with headache, 7 # many with headache

remain under-diagnosed ar refrain from seeking medical help. !

The criteria utilised for headache classification are specified in the 3™ edition of
International Classification of Headache Disorders (ICHD-3), "2 with headache
classification pnmanly established via patient self-report of their headache symptom
profile. While the 'gold standard’ for headache diagnosis is via face-to-face
consuftation with a neurclogist, previous research suggests self-report instruments

can be reliable for the screening of headache features within larger populations, 1315

The epidemiclogy and burden of headaches found within primary care populations
has previously been examined 7.8 While much is known about the patient case-mix
of those with headache under conventional care, many with headache also consult
healthcare providers ocutside of medical seltings. - '® For example, general
population studies have identified chiropractors as popular providers for headache
management 121 and headache has been identfied as one of the most comman

health complaints within chiropractic clinical populations. = = However, while
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evidence suggests manual therapies, as commonly utilised by chiropractors, may
help in the prevention of tension-type headache and cervicogenic headache, . 2% the
role of manual therapies for the prevention of migraine remains less certain, 2

despite many with migraine also seeking help from chiropractors, 19.20

The substantial use of chiropractors for headache management highlights the need
for rmore information to understand the headache features within this clinical
population. Such information may imprave our understanding of the use and role of
chiropractors within the field of headache management. As such, the aims of this
study were to estimate the headache features and the level of headache severity,
chronicity and disability found in those who present to chiropractors for headache
management. In addition, this study aims to ascertain if headache type or the
reasons for consulting a chiropractor were associated with patient satisfaction with

headache management by a chiropractor,

2. Methods

The study collected data via an anline cross-sectional survey from patients with
headaches sseking help from Australian practicing chiropractors, This research was
a sub-study of the Australian Chiropractic Research Metwork (ACORMN), a national
practice-based ressarch network (PBRM) of Australian chiropractors. 27 Members of

the ACORN network database are representative of the wider national population of

B ]
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Australian chiropractors regarding age and gender and generally representative for
practice location (with over-representation of chiropractors in one state). 2 The
research reported in this paper was approved by the Human Research Ethics

Committee, University of Technology Sydney (Approval number: ETH182186).

2.1 Recruitment and participants

Invitational emails were imited to a random sample of 200 of the 1680 practitioner
members of the ACORM database (31 May to June 15%, 2018) due to the
competing demands on the ACORN practitioners. Seventy chiropractors responded
to the invitation agreeing to facilitate patient recruitment for the study. Patient
recruitment occurred between the 11% July and 15" November 2018. Each
participating chiropractor was posted study instructions along with 10 sealed
envelopes (700 in tatal) for patent distribution, Each envelope contained a study
background leaflet with a link to the online questionnaire. The survey intraduction
explained how consent to participate is assumed by starting the survey. Consecutive
patients presenting on a regular consultation with a chief complaint of headache
were informed of their eligibility to participate (avoiding recruitment of patients on an

intial consultation).

Inclusion criteria for the study were adult patients aged between 18-85 years,
presenting with a primary comglaint of headache with an adequate understanding of
the English language in order to complete the questionnaire. At the close of the
consultation, practdioners informed eligible patients of the study and that completing

the questionnaire was voluntary and that all information provided was ancnymous.,
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Only headache patients who expressed an interest in participating in the study were
provided with a sealed envelope and those who did participate completed the online
questionnaire after leaving the practice. The researchers did not inform practitioners
of patient involvement in the study to protect patient privacy and fo avoid patient
coercion by practitioners. Practitioners were not asked to collect additional

information and no incentives were offered to study practitioners or patients,

2.2 Questionnaire

The 35-item study questionnaire included 4 main sections. The first section of the
survey collected information on patient headache characteristics based on ICHD-3
diagnostic criteria for migraine, tension-type headache and cervicogenic headaches
2 ytilising survey questions similar to previous surveys. 15 ™ These headache
disorders were selected due to having been previously reported as headache types
more commen to chiropractic headache patient populations, 29 213831 & standard
nurmerical rating scale for pain (NPRS) was used to assess the level of headache

pain intensity. ¥

The second section of the survey questioned participants regarding headache
disability using the Headache Impact Test (HIT-6) questionnaire, HIT-6 is reported to
be a reliable and validated measure of headache disability. ** * This instrument
encompasses six questions across six representative categories commonly used to
assess headache impact (pain, social functioning, role functioning, vitality, cognitive
functioning, and psychological distress). * Summed values for the response to each
question produces a total H|T-6 score for the level of patient headache disability

using four score categories: Little or no impact (38-49); Moderate impact (50-55);
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Substantial impact (55-38); and Severe impact (60-78) to indicate the level of
headache impact experienced in daily life. * The survey was pilot tested with 10
headache patients to assist decisions about survey duration, survey wording and

itern options.

The third questionnaire section explored the reasons patients seek help from
chiropractars for their headache (*Please rank from the list below in order of
importance the reasons why you seek help from the chiropractor for your
headache”). Participants selected from options including: headache prevention, relief
during a headache attack, help with headache related stress, feeling mare in control
of headache, reduce the effects of headaches on relationships and reduce the
effects of headaches on ability to work. Participants were also questioned regarding
their level of satisfaction with headache managemeant by a chiropractor ("Flease
select which option best describes your level of satisfaction with chircpractic
managemeant of your headaches"). The last section of the survey collected

information on patient socio-demographics and related characteristics.

2.3 Headache classification

Mot all ICHD-3 eriteria for cervicogenic headache can be collecled via a survey
format. For example, patients were not asked to include clinical andfor imaging
evidence of a disarder or lesion within the cervical spine or soft tissues of the neck or
to ascertain if aboltion of their headache has been demonstrated following a

diagnostic blockade of the cervical spine. Classification of cervicogenic headache
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was provided when subjects met the minimum ICHD-3 diagnostic criteria (as per
Criterion C). Patients were considered to have chronic headache i they reported
experiencing headaches on at least 15 days per month on average for 3 months. 12
Participants who satisfied the criteria for more than one headache were classified as
having ‘Mixed headache’. As with cther studies, participants who did not meet the
minimurmm |CHD-3 diagnostic criteria (for migraine, tension-type headache or

cervicogenic headache) were categorised ‘Other headache'. -3¢

A scoring algerithm was applied within Mizrosoft excel for migraine, tension-type
headache and cenvicogenic headache classification criteria with a conditional logic
formula applied to dentify patient responses that met ICHD-3 classification for each
of these headache types Two separate authors (CM and AL) reviewed the excel

formulae results to assess for accuracy.

2.4 Statistical analysis

Characteristics of the study population are reported using descriptive statistics with
categorical data presented using frequencies and percentages and continuous
descriptive data are presented using means and standard deviations. Chi-square
tests or Fishers exact test were used, as applicable, to examine the association
between reasons for consulting a chiropractor and the level of satisfaction with
headache management by a chiropractor and to see if headache type was

associated with patient satisfaction with headache management by a chiropractor
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Statistical analyses were conducted using SPSS software (version 25). Statistical

significance was set at p<0.05.

3. Results

3.1 Study participants

Up to 700 eligible headache patients received an invitation to participate. Of those
who participated in the study, 224 participants completed the section on headache
characteristics and level of headache chronicity (i.e. minimum 32% response), Of
these, 207 completed the section on their headache numerical pain score, 208
reported their level of satisfaction with headache management by a chiropractor, 205
reported their level of headache impact and 203 (29%) complated all sections of the

survey including their sociodemographic details.

Table 1 shows that 55 participants were male (27.1%) and 148 (72.9%) were famale.
The majority of participants were aged between 51-65 years (n=65; 32.0%) and 41-
50 years (n=55; 27 1%). The largest ethnic group were Angla-European (n=185;
91.1%). Mearly a third of participants reported having a technical/private college level
of education (n=64; 31.5%) as= their highest level of education. Salaried workers
represented the largest employment group (n=92; 45.3%) and the majority of

participants were married or in a domestic partnership (n=143; 70.4%). Three out of
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four participants (n=159; 78.3%) reported having health insurance cover that

included both hospital and extra insurance cover inclusive of chiropractic services.

Table 1: Study population socio-demographic characteristics (n=203)

Characteristic n (%)
Gender
Male 855 (27.1%)
Female 148 (72.9%)
Age in years
18-30 34 (18.7%)
31-40 39 (19.2%)
41-50 55 (27.1%)
51-65 65 (32.0%)
>B5 10 (4.9%)
Ethnic background
Anglo-European 185 (91.1%)
Asian 10 (4.9%)
Middie Eastern 7 (3.4%)
African 1 {0.5%)
Highest education
Mo high school completion 19 (9.4%)
High school completion 25 (12.3%)
Technical/Private college 654 (31.5%)
University (Undergraduate) 45 (22.2%)
University (Postgraduate) 50 (24.6%)
Employment status
Salary 92 (453%)
Self-employed 45 (22.2%)
Mot working/part-timefcasual 21 (10.3%)
worker
Home duties 14 (6.9%)
Student 14 (6.9%
Retired 13 (6.4%
Unable to work 4 (2.0%)
Relationship status
Single, never marned 39 (19 2%)
Married or domestic partnership 143 (70.4%)
Widowed 2 (1.0%)
Divarced or separated 19 (9.4%)
Private health insurance
Mo 31 (15.3%)
Yes (hospital and extras cover) 158 (78.3%)
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173

174

175

183

184

Yes (Hospital only) 13 (6.4%)

3.2 Headache characteristics

Of those who completed the questionnaire section on headache charactenstics
(Table 2), 45% were classified as having features of a single headache type (n=101)
and 33% were classified as having features of more than one headache type (mixed
headache) (n=74) and 21.8% as having 'Other headache’ (n=49). OFf those with
features of a single headache, 20.5% had features of migraine (n=48}), 16.5% of
tension-type headache (n=37) and 8% of cervicogenic headache (n=18). Of those
with migraine, a similar proportion reported features of migraine with aura (n=22,
9.8%) and without aura (n=24; 10.7%). Fifty-seven paricipants (25.4%) reported a
headache frequency consistent with chronic headaches, A total of 52 participants
(25.1%) reported that their headache type had been previously diagnosed by a
medical doctor. Of these, nearly two out of three (n=32; 61.5%) reported a diagnosis
of migraine was given by a medical doctor. In terms of level of headache pain
intensity, 88 participants (42.5%) provided a numerical pain score of & or more out of

10 for their headache severity (where 0=no pain and 10= worse pain imaginable),

Table 2: Distribution of study participants by headache group (n=224)

Headache group n=224 (%)
Mixed headache 74 (33.0)
Migraine 48 (20.5)
Migraine without aura 24 (10.7)
Migraine with aura 22(9.8)
Tension-type headache 37 (165)
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Other headache 48 (21.8)
Cenvicogenic headache 18 (8.0)
Chronic headache (=15 days/month) 57 (25.4)
Episodic headaches (<15 days/month) 187 (74.6)

185

15¢ 3.3 Headache Impact

187 The level of headache impact (HIT-8) for each headache group, combining both

188  episodic with chronic headaches, are presented in Table 3. The average overall level
189  of headache impact (HIT-8) across all headache groups was 59.0 (SD 8.8), The

190  headache type with the largest proportion with a score range of severe headache

191  impact was for those with features of mixed headache (n=47; 85.3%) and migraine
192 (n=29; 61.7%) In total, 149 participants with episodic and chronic headaches

193  combined (72.7%) reported substantial or severe levels of headache impact.

194

195 Table 3: Distribution of study participants level of headache disability for all

196  headaches assessed using the Headache Impact Test (HIT-8) score (n=203)
197

HIT-6 impact levels

Headache Groups Little or Moderate Substanti Severe Total
no impact al impact impact n (%)
impact
Cervicogenic 1 (5.5%) 5 5(27.7%) T(3Bo%) 18
headache {27 T%) {1009%:)
Migraine 1(2.19%) 7 10(21.3%) 29 47
{14 9%) (61.7%) {100%:)
Mixed headache 6 (8.3%) 9 10 47 72
{12.5%) {13.8%) (65.3%) {100%:)
Tension-type 10 7 7(18.9%) 13 37
Headache (27.0%) (18.9%) (35.1%) (100%)
Other headache 3(9.5%) 7 7 14 31
{22.5%) (22.5%) (45.2%) {100%)
Totals Py as 29 110 205

198  HIT-6 (Headache Impact test): Little or no impact (36-49): Moderate (50-55); Substantial
199 (56-59); and Severe (60-78)
200

10
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20l For those experiencing /ess than 15 headache days per month (episodic

22  headaches), the average overall level of headache impact (HIT-8) was in the

203 ‘substantial’ impact range of 568.0 (SD 6.6). The largest proportion of those with

204 episodic headaches with a score range of severe headache impact on their daily life
205  was the mixed headache group (n=31; 62.0%), followed by the migraine group

206 (n=18; 58.1%) {data not shown). For those experiencing mare than 15 headache
207  days per month {chronic headaches), the average overall level of headache impact
208  wasinthe 'severe’ impact range of 62.1 (SD 8.3). The largest proportion of those
209 with chronic headaches with a score range of severe headache impact on their daily
210 life was the cervicogenic headache group (n=4; 80.0%). This was followed by those

211 with mixed headache (n=16, 72, 7%) and migraine (n=11; 68 7%) (data not shown)

213 3.4 Reasons and satisfaction with headache management

214  Table 4 shows the reasons why paricipants consulted a chiropractor for the

215  management of headaches. Participants reported headache prevention (n=190;
26 92.2%), followed by seeking relief during a headache attack (n=166; 80.6%) and
217 reducing the effects of headaches on ability to work (n=166; B0.6%) as the highest-

218 ranking reasons for consulting a chiropractor for help with headaches.

219

12 Table 4: Level of importance for reasons for consulting a chiropractor for the

221  management of headaches (n=208)

Questionnaire ltem Important Mot important

Reason for consulting a chiropractor
Headache prevention 190 [92.2%) 16 (7.8%)

379



Relief during a headache attack 166 (B80.6% ) 40 (19.4%)

Help with headache related stress 149 (T2.3%) 5T [27.6%)
Feeling more in control of headaches 154 (74.74%) 52 (25.2%)
Reducing the effects of headaches on relationships 121 (58.7%) B5 (41.2%)
Reducing the effects of headaches on ability to 166 (80.6% ) 40 (19.4%)
work

Important=Moderately important, Important Very Important. Not imporfani=Not important,
Low impartance, Slightly important

223 The majority of participants (30.3%) reported they were either satisfied or very

224 satisfied with the chiropractic management of their headaches (n=188). Table 5

225 shows the distribution of levels of satisfaction across the reasons for consulting a
22  chiropractor. Those patients who were satisfied or very satisfied with headache

227 management by a chiropractor were more likely to consider consulting a chiropractor
128 tohelp with headache related stress’ (p=0.01%) or to be 'more contral of their

229  headaches (p=0.032) as being important, compared to those who were neutral or
230  unsatisfied,

232 Table 5: Level of satisfaction with chiropractic headache management based
133 on reason for consulting chiropractor for headache management (n=208)
234

Level of Satisfaction

Reason for consulting Very Neutrall p-
a chiropractor satisfied Unsatisfied/ value
ISatisfied Very
unsatisfied
n (%} n (%)
Headache prevention Mot Important 12 (6.5) 4 (20.0) 0.055
_ Important 174 (93.5) 16 (80.0)
Relief during a Mot Important 34 (18.3) & (30.0) 0.234
headache attack
Important 152 (81.7) 14 (70.0)
Help with headache Mot Important 47 (25.3) 10 (50.0) 0.019
related stress
Impartant 138 (74.7) 10 (50.0)
Maore in control of Mat Important 43 (23.1) 9 (45.0) 0032
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241
242

243
244

245

246

headaches

Important 143 (76.9) 11 (55.0)
Reducing effects of Mot Important T3(39.2) 12 (60.0) 0073
headaches on
relationships

Irmnportant 113 (60.7) 8 (40.0)
Reducing effects of Mot important 33 (17.7) 7 (35.0) 0.076
headaches on ability to
work

Important 153 (82.3) 13 (65.0)

The distribution of levels of satisfaction with headache management by a

chiropractor based on patient headache group are presented in Table B. It can be

seen that there was no statistically significant association between headache type

and patient satisfaction.

Table 6: Level of satisfaction with headache management by a chiropractor
based on patient headache group (n=206)

Level of Satisfaction

Headache Group Satisfied! Meutral/ p-value
Very Unsatisfied! Very
Satisfied unsatisfied
n (%) n (%)
Cervicogenic 17 (8.1) 1(5.0) 0.233
Migraine 38 (21.0) 8 (40.0)
Mixed headache 66 (35.5) 6 (30.0)
Tension-type 28 (15.1) 4 (20.0)
headache
Other headache 36 (19.3) 1(50
4. Discussion

13
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254

255

261

262

263

Our study found a substantial proportion of those seeking help from chiropractors for
headache management had features of recurrent primary headaches and high levels
of headache severity, chronicity and disability. These patients were maore often

female, were aged between 41.65 and more often had a high level of socioeconomic

status.

Our study found a similar proportion of participants had discrete features of sither
migraine or tension-type headache. However, while there is emerging good quality
clinical evidence for manual therapies for the prevention of tension-type headache,
.28 jevel 1 evidence for manual therapies for the prevention of migraine remains
limited and preliminary, 2 %0 It may, therefore, be that the use of chirapractars by
those with migraine could also relate to other aspects of chiropractic headache
management beyond the role of manual therapies alone. For example, previous
research has identfied that chiropractors utilise a muliimodal approach when
managing those with migraine that incorporates stress mansgement, patient
education and advice on lifestyle factors. *' While this study found increased patient
satisfaction with chiropractic headache management was associated with those
maotivated by the nead to gain ‘more control of their headaches’, more research is
necded to better understand the extent to which particular aspects of chiropractic
patient care contribute to patient satisfaction with chiropractic headache

managament.

Our study found a substantial proportion of those with headache s=eking help from

chiropractors had headache features associated with increased headache burden,

including those with mixed headaches, increased headache seventy and headache

14

382



chronicity. Those with mixed headaches made up the largest headache group
seaking help from chiropractors in our study, a finding that is likely explained by the
high co-occurrence of migraine with tension-type headache. 32 %2 |n addition, our
study found a substantial proportion of those with headache seeking help from
chiropractors scored their headache pain at the level of severe, and one in four
reported a headache frequancy consistent with a classification of chronic headache.
Those with mixed, severe and chronic headaches more likely to experience greater
headache burden *** and are more likely to seek professional help, including from
healthcare providers outside of medical settings. '™ & 47 More research is therefore
needed to understand how chiropractors might assist those with increased headache
burden. For example, clinical research evidence for the role of manual therapies for
chronic headaches remains limited. ** %% In addition, many with chronic and disabling
headaches cormmonly experience psychiatric comorbidities, such as anxiety and
depression. *- % While this study found those seeking 'help with headache-related
stress' were more likely to be satisfied with chiropractic headache management,
there is little detailed knowledge regarding how chiropractors seek to assist those

with psychiatric disabilities commenly associated with increased headache burden.

In addition, our study found one in five participants were identified as having a
headache features that failed to fulfil the minimum criteria needed to assign a
headache classification of either migraine, tension-type headache or cervicogenic
headache. While uncertainty remains about the significance of this finding, the true
proportion of those with headache whe meet all of the required ICHD criteria needed

for a distinct headache classification remains unclear # %0 and overlapping headache

15
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characteristics are reported as commaon amongst those with recurrent headaches, 5
52 Overlapping headache features may also help to explain why our study found
there was no statistically significant association between headache grouping and
patient satisfaction with chiropractic management. However, while those failing to
fulfil the minimum criteria needed to assign a headache classification may partly be
explained by the challenges of classifying headaches into discrete categories, it may

also be a limitation of the self-report instrument utilised for the study.

Our study identified that many with headache seeking help from chiropractors
experience increased levels of headache impact Study participants with the highest
leve| of headache impact were those with features of migraine and mixed
headaches, a finding similarly identified in other studies. * 5 High levels of headache
burden can adversely impact patient guality of life, including their work, leisure and
social activities. * In this regard, it was not surprising that many respondents were
motivated to seak help from chiropractors in order to reduce the impact of headaches
on their work-life and relationships. The increased levels of headache impact
amongst those seeking help from chiropractors, as identified by the findings of this
study, highlights the need for chiropractors to monitor and evaluate the level of
headache burden in those who are seeking their help. In doing so, it is incumbent
upon chiropractors to carefully consider the heakhcare needs of those who
experience increased headache burden and to consider the role of other healtheare

providers in assisting in these circumstances, %%

Our study found nearly three out of every four patients who consult chiropractors with

headache were female. A higher proportion of female patients with headache has

16
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343
344
345

346

been reported in those seeking help from Complementary and Alternative Medicine
(CAM) * and medical providers. 5 This finding is lkely influenced by the higher
percentage of women who experience migraine and tension-type headache, the
most common recurrent headaches. #2585 Nearly two thirds of our sample were
aged between 41 — 65 years. despite evidence that the peak age of migraine
decreases after menopause, ® Since the peak age of those with tension-type
headache is reported to be between 30 — 39 years #' and between 18 — 45 years for
those with migraine (females), ** % it may be that headache patients seeking help
fram chiropractors do so later than the age of peak incidence and later than seeking
help from other primary care praviders. Qur study found the majorty of chiropractic
headache patients were well educated with nearly half having a university education,
with two thirds being salary-workers or self-employed and three gquarters reporing
health insurance cover inclusive of chiropractic health services. With low employment
status and lack of health insurance reported as economic barmriers to medical
headache treatment, % our findings may also suggest similar sociveconomic barriers
may exist regarding patient access to non-medical headache providers such as

chiropractors.

Our study has several limitations. The section of the questionnaire using self-report
for headache features is unvalidated and this can increase the risk of an incomrect
headache classification and the generalisability of the study findings. When
considering this concern, we avoided participant grouping into 'probable’ headache
classification categories, as identified by ICHD, where increased overlap of
headache features would increase the risk of misclassification, As such, study

participants were only grouped under discrete headache categories when responses
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met all of the formal ICHD headache classification criteria. While favourable reliability
of self-report headache instruments has been previously documented, - future
studies are needed to explore the validity of a self-report survey instruments for
headache classification against that of face-to-face consultation. The low patient
response rate and limited patient sample size may also result in headache groups
and headache disability being under or over-represented. As such, our findings call
for larger population studies to be conducted before robust conclusions can be made
about the external validity of the findings. In addition, there is a need for future
research to additionally assess the propartion of those seeking help from
chiropractors who also have medication-overuse headache, known to be most

commaon in those with chronic migraine, -9

5. Conclusion

Our study found a high proportion of patients who consult chiropractors for headache
management experience features of cormmon recurrent headaches. In addition,
many of these patients experience high levels of headache pain, chronicity and
headache-related disability. However, these findings highlight the need for larger
population studies before robust conclusions can be made about the headache

profile of this patient pepulation,
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